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SOIL

Soil Soil Soil Soil Soil
09-MAY-18 09-MAY-18 09-MAY-18 09-MAY-18 10-MAY-18

Z111 BH129M-02 BH129M-04 BH129M-06 BH130M-02

L2092410-7 L2092410-8 L2092410-10 L2092410-12 L2092410-14

1,3-Dichloropropene (cis & trans) (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

1,1,1,2-Tetrachloroethane (mg/kg)

1,1,2,2-Tetrachloroethane (mg/kg)

Tetrachloroethylene (mg/kg)

Toluene (mg/kg)

1,1,1-Trichloroethane (mg/kg)

1,1,2-Trichloroethane (mg/kg)

Trichloroethylene (mg/kg)

Trichlorofluoromethane (mg/kg)

Vinyl Chloride (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

<200 <200 <200

<200 <200 290

<200 <200 <200

<200 <200 290

87.5 89.6 89.6

<0.0050 0.239 0.0471

<0.0050 <0.0080 0.0458

<0.0040 0.235 0.155

<0.010 0.072 0.454

<0.010 0.042 0.511

0.012 0.054 0.510

<0.015 0.076 0.718

<0.010 0.020 0.310

<0.010 0.022 0.208

<0.010 0.087 0.559

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons

DLQ
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SOIL

Soil Soil
10-MAY-18 10-MAY-18

BH130M-05 BH125M-06

L2092410-17 L2092410-18

1,3-Dichloropropene (cis & trans) (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

1,1,1,2-Tetrachloroethane (mg/kg)

1,1,2,2-Tetrachloroethane (mg/kg)

Tetrachloroethylene (mg/kg)

Toluene (mg/kg)

1,1,1-Trichloroethane (mg/kg)

1,1,2-Trichloroethane (mg/kg)

Trichloroethylene (mg/kg)

Trichlorofluoromethane (mg/kg)

Vinyl Chloride (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

<200

<200

<200

<200

87.1

<0.0050

<0.0050

<0.0040

<0.010

<0.010

<0.010

<0.015

<0.010

<0.010

<0.010

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons
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SOIL

Soil Soil Soil Soil Soil
09-MAY-18 09-MAY-18 09-MAY-18 09-MAY-18 09-MAY-18

BH125M-01 BH125M-02 BH125M-04 BH125M-05 BH129M-01

L2092410-1 L2092410-2 L2092410-4 L2092410-5 L2092410-6

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

4-Chloro-3-methylphenol (mg/kg)

2-Chlorophenol (mg/kg)

3-Chlorophenol (mg/kg)

4-Chlorophenol (mg/kg)

2,3-Dichlorophenol (mg/kg)

2,4 & 2,5-Dichlorophenol (mg/kg)

2,6-Dichlorophenol (mg/kg)

3,4-Dichlorophenol (mg/kg)

3,5-Dichlorophenol (mg/kg)

2,4-Dimethylphenol (mg/kg)

o-Cresol (mg/kg)

m-Cresol (mg/kg)

p-Cresol (mg/kg)

Pentachlorophenol (mg/kg)

Phenol (mg/kg)

2,3,4,5-Tetrachlorophenol (mg/kg)

2,3,4,6-Tetrachlorophenol (mg/kg)

2,3,5,6-Tetrachlorophenol (mg/kg)

2,3,4-Trichlorophenol (mg/kg)

2,3,5-Trichlorophenol (mg/kg)

<0.014 <0.0050

0.061 <0.010

<0.028 <0.010

0.028 <0.010

<0.14 0.068

0.162 0.144

0.150 0.074

0.082 0.022

0.057 <0.010

<0.14 <0.050

89.3 112.0

82.2 122.9

84.7 109.5

91.3 125.0

0.031 <0.020

0.44 <0.15

Polycyclic 
Aromatic 
Hydrocarbons

Phenolics

DLCI

DLCI

DLCI

DLCI
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SOIL

Soil Soil Soil Soil Soil
09-MAY-18 09-MAY-18 09-MAY-18 09-MAY-18 10-MAY-18

Z111 BH129M-02 BH129M-04 BH129M-06 BH130M-02

L2092410-7 L2092410-8 L2092410-10 L2092410-12 L2092410-14

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

4-Chloro-3-methylphenol (mg/kg)

2-Chlorophenol (mg/kg)

3-Chlorophenol (mg/kg)

4-Chlorophenol (mg/kg)

2,3-Dichlorophenol (mg/kg)

2,4 & 2,5-Dichlorophenol (mg/kg)

2,6-Dichlorophenol (mg/kg)

3,4-Dichlorophenol (mg/kg)

3,5-Dichlorophenol (mg/kg)

2,4-Dimethylphenol (mg/kg)

o-Cresol (mg/kg)

m-Cresol (mg/kg)

p-Cresol (mg/kg)

Pentachlorophenol (mg/kg)

Phenol (mg/kg)

2,3,4,5-Tetrachlorophenol (mg/kg)

2,3,4,6-Tetrachlorophenol (mg/kg)

2,3,5,6-Tetrachlorophenol (mg/kg)

2,3,4-Trichlorophenol (mg/kg)

2,3,5-Trichlorophenol (mg/kg)

<0.0050 <0.0070 0.0772

<0.010 0.375 0.762

<0.010 0.223 0.045

<0.010 0.026 0.291

<0.050 0.143 <0.050

<0.010 0.183 0.056

<0.010 0.078 0.067

<0.010 0.944 0.655

<0.010 0.320 1.09

<0.050 <0.050 <0.050

108.1 113.4 109.0

121.7 125.9 105.0

108.1 107.9 95.0

120.1 125.5 113.0

<0.020 0.063 0.744

0.15 0.87 8.00

<0.020

<0.020

<0.040

<0.020

<0.020

<0.020

<0.020

<0.020

<0.020

<0.060

<0.020

<0.020

<0.030

<0.020

<0.020

<0.020

<0.020

<0.020

<0.020

<0.020

Polycyclic 
Aromatic 
Hydrocarbons

Phenolics

DLCI

DLCI

DLCI
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SOIL

Soil Soil
10-MAY-18 10-MAY-18

BH130M-05 BH125M-06

L2092410-17 L2092410-18

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

4-Chloro-3-methylphenol (mg/kg)

2-Chlorophenol (mg/kg)

3-Chlorophenol (mg/kg)

4-Chlorophenol (mg/kg)

2,3-Dichlorophenol (mg/kg)

2,4 & 2,5-Dichlorophenol (mg/kg)

2,6-Dichlorophenol (mg/kg)

3,4-Dichlorophenol (mg/kg)

3,5-Dichlorophenol (mg/kg)

2,4-Dimethylphenol (mg/kg)

o-Cresol (mg/kg)

m-Cresol (mg/kg)

p-Cresol (mg/kg)

Pentachlorophenol (mg/kg)

Phenol (mg/kg)

2,3,4,5-Tetrachlorophenol (mg/kg)

2,3,4,6-Tetrachlorophenol (mg/kg)

2,3,5,6-Tetrachlorophenol (mg/kg)

2,3,4-Trichlorophenol (mg/kg)

2,3,5-Trichlorophenol (mg/kg)

<0.0050

0.012

<0.010

<0.010

<0.050

<0.010

<0.010

<0.010

0.013

<0.050

111.0

121.4

110.8

120.0

<0.020

<0.15

Polycyclic 
Aromatic 
Hydrocarbons

Phenolics
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Version: FINAL REV. 2
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SOIL

Soil Soil Soil Soil Soil
09-MAY-18 09-MAY-18 09-MAY-18 09-MAY-18 09-MAY-18

BH125M-01 BH125M-02 BH125M-04 BH125M-05 BH129M-01

L2092410-1 L2092410-2 L2092410-4 L2092410-5 L2092410-6

2,3,6-Trichlorophenol (mg/kg)

2,4,5-Trichlorophenol (mg/kg)

2,4,6-Trichlorophenol (mg/kg)

3,4,5-Trichlorophenol (mg/kg)

Surrogate: 2-Chlorophenol-d4 (%)

Surrogate: 2,4-Dichlorophenol-d3 (%)

Surrogate: 2,4,6-Tribromophenol (%)

Butylated Hydroxytoluene (mg/kg)

2,6-Dimethylphenol (mg/kg)

3,4-Dimethylphenol (mg/kg)

Hydroquinone (mg/kg)

2-Phenylphenol (mg/kg)

Phenolics

Non-Chlorinated 
Phenolics
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SOIL

Soil Soil Soil Soil Soil
09-MAY-18 09-MAY-18 09-MAY-18 09-MAY-18 10-MAY-18

Z111 BH129M-02 BH129M-04 BH129M-06 BH130M-02

L2092410-7 L2092410-8 L2092410-10 L2092410-12 L2092410-14

2,3,6-Trichlorophenol (mg/kg)

2,4,5-Trichlorophenol (mg/kg)

2,4,6-Trichlorophenol (mg/kg)

3,4,5-Trichlorophenol (mg/kg)

Surrogate: 2-Chlorophenol-d4 (%)

Surrogate: 2,4-Dichlorophenol-d3 (%)

Surrogate: 2,4,6-Tribromophenol (%)

Butylated Hydroxytoluene (mg/kg)

2,6-Dimethylphenol (mg/kg)

3,4-Dimethylphenol (mg/kg)

Hydroquinone (mg/kg)

2-Phenylphenol (mg/kg)

<0.020

<0.020

<0.020

<0.020

98.2

100.0

98.3

<0.20

<0.020

<0.020

<0.20

<0.60

Phenolics

Non-Chlorinated 
Phenolics
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SOIL

Soil Soil
10-MAY-18 10-MAY-18

BH130M-05 BH125M-06

L2092410-17 L2092410-18

2,3,6-Trichlorophenol (mg/kg)

2,4,5-Trichlorophenol (mg/kg)

2,4,6-Trichlorophenol (mg/kg)

3,4,5-Trichlorophenol (mg/kg)

Surrogate: 2-Chlorophenol-d4 (%)

Surrogate: 2,4-Dichlorophenol-d3 (%)

Surrogate: 2,4,6-Tribromophenol (%)

Butylated Hydroxytoluene (mg/kg)

2,6-Dimethylphenol (mg/kg)

3,4-Dimethylphenol (mg/kg)

Hydroquinone (mg/kg)

2-Phenylphenol (mg/kg)

Phenolics

Non-Chlorinated 
Phenolics
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Reference Information

DLCI
DLQ
DUP-H
DUP-H,J

MS-B

Detection Limit Raised: Chromatographic Interference due to co-elution.
Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.
Duplicate results outside ALS DQO, due to sample heterogeneity.
Duplicate results outside ALS DQO, due to sample heterogeneity. Duplicate results and limits are expressed in terms of absolute 
difference.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

20-JUN-18 14:30 (MT)

L2092410 CONTD....
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CLPHEN-TMB-MS-VA

EPH-TUMB-FID-VA

HG-200.2-CVAF-VA

HG-TCLP-CVAFS-VA

LEPH/HEPH-CALC-VA

MET-200.2-CCMS-VA

MET-TCLP-ICP-VA

Chlorinated Phenols by Tumbler/GCMS

EPH in Solids by Tumbler and GCFID

Mercury in Soil by CVAAS

Mercury by CVAAS (TCLP)

LEPHs and HEPHs

Metals in Soil by CRC ICPMS

Metals by ICPOES (TCLP)

A subsample of the soil/sediment is rotary extracted by solvent, derivitized, and analysed by GC/MS.

Analysis is in accordance with BC MOE Lab Manual method "Extractable Petroleum Hydrocarbons in Solids by GC/FID", v2.1, July 1999.  Soil 
samples are extracted with a 1:1 mixture of hexane and acetone using a rotary extraction technique modified from EPA 3570 prior to gas 
chromatography with flame ionization detection (GC-FID).  EPH results include Polycyclic Aromatic Hydrocarbons (PAH) and are  therefore not 
equivalent to Light and Heavy Extractable Petroleum Hydrocarbons (LEPH/HEPH).

Soil samples are digested with hot nitric and hydrochloric acids, followed by CVAAS analysis.  This method is fully compliant with the BC SALM strong 
acid leachable metals digestion method.

This analysis is carried out in accordance with the extraction procedure outlined in "Test Methods for Evaluating Solid Waste - Physical/Chemical 
Methods Volume 1C" SW-846 EPA Method 1311, published by the United States Environmental Protection Agency (EPA).  In summary, the sample is
extracted at a 20:1 liquid to solids ratio for 16 to 20 hours using either extraction fluid #1 (glacial acetic acid, water and sodium hydroxide) or extraction 
fluid #2 (glacial acetic acid), depending on the pH of the original sample.  The extract is then filtered through a 0.6 to 0.8 micron glass fibre filter and 
analysed using atomic absorption spectrophotometry (EPA 245.7).

LEPHs and HEPHs are measures of Light and Heavy Extractable Petroleum Hydrocarbons in soil. Results are calculated by subtraction of applicable 
PAH concentrations from EPH10-19 and EPH19-32, as per the BC Lab Manual LEPH/HEPH calculation procedure.
LEPHs = EPH10-19 minus Acenaphthene, Acridine, Anthracene, Fluorene, Naphthalene and Phenanthrene.
HEPHs = EPH19-32 minus Benz(a)anthracene, Benzo(a)pyrene, Fluoranthene, and Pyrene.

This method uses a heated strong acid digestion with HNO3 and HCl and is intended to liberate metals that may be environmentally available.  Silicate
minerals are not solubilized.  Dependent on sample matrix, some metals may be only partially recovered, including Al, Ba, Be, Cr, Sr, Ti, Tl, V, W, and 
Zr.  Volatile forms of sulfur (including sulfide) may not be captured, as they may be lost during sampling, storage, or digestion.  Analysis is by 
Collision/Reaction Cell ICPMS.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

EPA 3570, 8270D, Knapp(1979)

BC MOE EPH GCFID

EPA 200.2/1631E (mod)

EPA 1311/245.7

BC MOE LEPH/HEPH

EPA 200.2/6020A (mod)

EPA 1311/6010B

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier
L2092410-12
L2092410-10, -14, -2, -4, -5, -8
L2092410-12
L2092410-12
L2092410-12
L2092410-10, -14, -2, -4, -5, -8
L2092410-12
L2092410-10, -14, -2, -4, -5, -8
L2092410-12
L2092410-1, -18, -6
L2092410-10, -14, -17, -2, -5, -8
L2092410-10, -14, -17, -2, -5, -8
L2092410-10, -14, -17, -2, -5, -8
L2092410-10, -14, -17, -2, -5, -8
L2092410-10, -14, -17, -2, -5, -8

Antimony (Sb)
Lead (Pb)
Manganese (Mn)
Molybdenum (Mo)
Selenium (Se)
Zinc (Zn)
Zinc (Zn)
Antimony (Sb)
Thallium (Tl)
Calcium (Ca)-Leachable
Benzo(b&j)fluoranthene
Benzo(g,h,i)perylene
Fluoranthene
Indeno(1,2,3-c,d)pyrene
Pyrene

DUP-H
DUP-H
DUP-H
DUP-H
DUP-H
DUP-H
DUP-H
DUP-H,J
DUP-H,J
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

19
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MOISTURE-VA

PAH-TMB-H/A-MS-VA

PH-1:2-VA

PHEN-M-TMB-MS-VA

PHEN-TMB-MS-VA

VH-HSFID-VA

VH-SURR-FID-VA

VOC-HSMS-VA

VOC7-L-HSMS-VA

VOC7/VOC-SURR-MS-VA

VPH-CALC-VA

XYLENES-CALC-VA

Moisture content

PAH - Rotary Extraction (Hexane/Acetone)

pH in Soil (1:2 Soil:Water Extraction)

Misc. Phenolics in Soil

Phenolics by Tumbler/GC-MS

VH in soil by Headspace GCFID

VH Surrogates for Soils
VOCs in soil by Headspace GCMS

VOCs in soil by Headspace GCMS

VOC7 and/or VOC Surrogates for Soils
VPH is VH minus select aromatics

Sum of Xylene Isomer Concentrations

This analysis is carried out in accordance with the extraction procedure outlined in "Test Methods for Evaluating Solid Waste - Physical/Chemical 
Methods Volume 1C" SW-846 EPA Method 1311, published by the United States Environmental Protection Agency (EPA).  In summary, the sample is
extracted at a 20:1 liquid to solids ratio for 16 to 20 hours using either extraction fluid #1 (glacial acetic acid, water and sodium hydroxide) or extraction 
fluid #2 (glacial acetic acid), depending on the pH of the original sample.  The extract is then filtered through a 0.6 to 0.8 micron glass fibre filter and 
analysed using inductively coupled plasma - optical emission spectrophotometry (EPA Method 6010B).

This analysis is carried out gravimetrically by drying the sample at 105 C for a minimum of six hours.

This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA). The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of hexane and acetone.  The extract is then solvent exchanged to toluene. The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Benzo(a)pyrene Total Potency Equivalents [B(a)P TPE] represents the sum of estimated cancer potency relative to B(a)P for all potentially 
carcinogenic unsubstituted PAHs, and is calculated as per the CCME PAH Soil Quality Guidelines reference document (2010).

This analysis is carried out in accordance with procedures described in the pH, Electrometric in Soil and Sediment method - Section B 
Physical/Inorganic and Misc. Constituents, BC Environmental Laboratory Manual 2007.  The procedure involves mixing the dried (at <60°C) and sieved
(No. 10 / 2mm) sample with deionized/distilled water at a 1:2 ratio of sediment to water.  The pH of the solution is then measured using a standard pH 
probe.

A subsample of the soil/sediment is rotary extracted by solvent, derivitized, and analysed by GC/MS.

A subsample of the soil/sediment is rotary extracted by solvent, derivitized, and analysed by GC/MS.

This analysis involves the extraction of a subsample of the sediment/soil with methanol. Aliquots of the methanol extract are then added to water and 
reagents, then heated in a sealed vial to equilibrium.  The headspace from the vial is analyzed for Volatile Hydrocarbons (VH) by capillary column gas 
chromatography with flame-ionization detection (GC/FID). The methanol extraction and VH analysis are carried out in accordance with the British 
Columbia Ministry of Environment, Lands and Parks (BCMELP) Analytical Method for Contaminated Sites "Volatile Hydrocarbons in Solids by GC/FID"
(Version 2.1 July 1999).

The soil methanol extract is added to water and reagents, then heated in a sealed vial to equilibrium.  The headspace from the vial is transferred into a 
gas chromatograph.  Target compound concentrations are measured using mass spectrometry detection.

The soil methanol extract is added to water and reagents, then heated in a sealed vial to equilibrium.  The headspace from the vial is transferred into a 
gas chromatograph.  Target compound concentrations are measured using mass spectrometry detection.

VPHs measures Volatile Petroleum Hydrocarbons in soil. Results are calculated by subtraction of specific Monocyclic Aromatic Hydrocarbons from 
VH6-10, as per the BC Lab Manual VPH calculation procedure.
VPHs = VH6-10 minus Benzene, Toluene, Ethylbenzene, Xylenes, and Styrene

Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers.  Results below detection limit (DL) are treated as zero.  
The DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

Soil

Soil

Soil

Soil

Soil

Soil

Soil
Soil

Soil

Soil
Soil

Soil

CWS for PHC in Soil - Tier 1

EPA 3570/8270

BC WLAP METHOD: PH, ELECTROMETRIC, SOIL

EPA 3570, 8270D, Knapp(1979)

EPA 3570, 8270D, Knapp(1979)

BC Env. Lab Manual (VH in Solids)

BC Env. Lab Manual (VH in Solids)
EPA 5035A/5021A/8260C

EPA 5035A/5021A/8260C

EPA 5035A/5021A/8260C
BC MOE VPH

EPA 8260B & 524.2

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Version: FINAL REV. 2
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Reference Information 20-JUN-18 14:30 (MT)

L2092410 CONTD....

19PAGE of

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

17-691770 17-691990

Version: FINAL REV. 2

19
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Chrom Perfect Chromatogram Report

Printed on 6/19/2018 3:23:55 PM Page 1 of 1

ALS Sample ID: L2092410-1
Client Sample ID: BH125M-01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/18/2018 2:00:34 PM Page 1 of 1

ALS Sample ID: L2092410-2
Client Sample ID: BH125M-02
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/18/2018 2:00:36 PM Page 1 of 1

ALS Sample ID: L2092410-5
Client Sample ID: BH125M-05
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/18/2018 2:00:38 PM Page 1 of 1

ALS Sample ID: L2092410-8
Client Sample ID: BH129M-02

2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0
Time - Minutes

0

50

100

150

200

250

300

350

400

450

500

R
esponse - M

illiVolts

The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/18/2018 2:00:40 PM Page 1 of 1

ALS Sample ID: L2092410-10
Client Sample ID: BH129M-04
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/18/2018 2:00:42 PM Page 1 of 1

ALS Sample ID: L2092410-14
Client Sample ID: BH130M-02
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/18/2018 2:00:44 PM Page 1 of 1

ALS Sample ID: L2092410-17
Client Sample ID: BH130M-05
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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A Enulronmental 
I I b I www.a sn o a .com 

Chain of Custody (COC) / Analytical 
Request Form 

Canada Toll Free: 1 800 668 9878 

111111111111111111111111111, 111111111 
COCNumber: 17 - 6 9177 0 

L2092410-COFC Page of 2.., 

Report To Contact and company name below will appear on the final report Report Fonnat / Distribution Select "erv= ~u, ...,Jow • Contact your AM lo confinn all E&P TATs (surcharges may apply) 

Company: .PC:i L, 1='." ... ,_/\lt--- Ar'H;r, 0 ✓ Select Report Format: □ PDF □ EXCal I EDD (DIGITAL) Regular[RJ 1)(1 standard TAT If received by 3 pm • business days • no surcharges apply 

Contact: 7,..,, ""' \.-{ .... -...... .... &_ - .A/ Quality Control (QC) Report with Report D vesO NO ~1 4 day [P4-20%] □ ~ 1 Business day [E-100%] □ l!l 
Phone: ~ 1:>4\) l 11 ·1', 2. '<.-40~ D Compare Resul15 to Criteria on Report• provide details below if box checked ~j 3 day [P3-25%] □ i Same Day, Weekend or Statutory holiday [E2-2D0% C Company address below will appear on the final report Select Distribution: □ EMAIL I I MAIL □ FAX a.l 2 day [P2-50%J □ (Laboratory opening fees may apply)] 

Street: lSoo -118$ u.J(--"--= - _, Email 1 or Fax -;,~ ..., __ -,.,.1 (ij 
-· 111,rtl""'J""- Dale"'-' lime ~for aD E&P 'MrTS: --· ·r ,,.. 

City/Province: I Jn ,..._~ ,-,., .6/ ~ 
\l Email2 c_, __ --&J .,._,,,_ - ::. ~("~ ~ \ For tests that can not be perfonned according to the service level &elected. you will be contacted. 

Postal Code: Email3 /"l r-< •.,,r,; ~vl;::!..._r,.'-• .-, 1,.., _ Analysis Request 

Invoice To Same as Report To (iA'" YES □ NO Invoice afstributioil lndicale Filtered (F), Preserved (P) or Fillered and Preserved (F/P) below .!! 
·;;; 

LJ vesLJ □ EMAIL □ MAIL □ 
ti 

Copy of Invoice with Report ~o Select Invoice Distribution: FAX " ~ " Company: Email 1 or Fax .r: 
t: 

Contact: Email2 .2 

" 
Project Information 

.. 
,on and~ Requ~Flelds (orient use) 

:!l ·•· .: 
> 

~\1'1{,.,2:,50 
e 

ALS Account#/ Quote#: AFE/Cost Cenler: PO# C. 

" Job#: ~•;1S,~ 
., 

VJ -D \. o \ Major/Minor Code: Routing Code: .. 
.!!! c:: 
E, w 

PO/AFE: Requisitioner: z 
C .. ~ :, 

LSD: Location: ... 0 
0 1:! z 
:,:: 0 .. u z N 

ALS Lab Work Order# (lab use only): ALS Contact: B.fic.c.,\c Sampler: A , R\,v-'2--rS 0 .. IL .r: 0 
Ul .!!! c:: w ... Cl> w 

ALS Sample# Sample Identification and/or Coordinates Date nme 
,,_ C. al 

Sample Type :;; E :;; 
(lab use only) (This description wm appear on the report) (dd-mmm-yy) (hh:mm) <l: .. ::, 

Ul Ul z 

!l,HiZ.SK - o \ q \-1.nt, \.JC? 'Ex,; I ' 4" 
n..\,-,\12~ -n..., 0 4 
e:.H 1'2..5 't1- D'3 Lt 

£:>i-H2Sl'1.- D½ Lf 
12,n-12-s H -o s 2.. 

~H-12q\--\ -0 I ?--

'il.lll 2. 

P.H !2ctrt-o::z. 2 

lrti~ I 2,cn-1 - o 3 4-
12,rl 12..9"1 -o4 "2. 

lbt-"TV'?~r'\-05 2. 

rt.u.1-? ~ y\ - 0 V> "'-1 ~~ 2.. 

Drinking Water (DW) Samples' (client use) 
Special Instructions / Specify Criteria to add on report by clicking on the drop-down list below SAMPLE CONDITION AS RECEIVED (lab use only) 

(electronic COC only) Frozen LI SIF Observations Yes LI No LI 
Are samples taken from a Regulated DW System? Ice Packs D Ice Cubes 0 Custody seal intact Yes D No □ 

□ YES □ NO Cooling Initiated D 
Are samples for human consumption/ use? INIITTAL COOLER lEMPERATURES 'C I FINAL COOLER TEMPERATURES 'C 

I I YES I I NO lb 
SHIPMENT RELEASE (client use) INITIAL SHIPMENT RECEPTION (lab use only) FINAL SHIPMENT RECEPTION (lab use only) 

Released by: I Date: I Time: Received by: Dale: Time: Received by: 
-j(_ 

Dale: 
NAY 10118 Tim\\;).~ G.,v-.c,lA_<u,... -p_,._ "--------" ID M_l'n 2e.\(3 

REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPLINJ, INFORMATION WHITE - LABORATORY COPY YELLOW - CLIENT COPY 
Failure to complete all portions of this form may delay analysis. Please filt in this form LEGIBLY. By the use of this form the user acknowledges and agrees with the Terms and Conditions as specified on the back page of the white - report copy. 

1. If any water samples are taken from a Regulated Drinking Water (DW) System, please submjl using an Authorized DW COC form. 

JUlY2017FRONT 

Ir-
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A Enulmnmental 
www."l«nlobal.cmJJ 

Chain of Custody (COC) / Analytical 
Request Form 

Canada Toll Free: 1 800 668 9878 

l COCNumber: 17 - 6 919 9 0 
Page 2...... of 2 

4. ~· ·-

Report To Contact and company name below will appeat on lhe final report Report Format/ Distribution Select Ser-.ice Level Below • Contact your AM to confirm all E&P TATs (surcharges may apply) 

Company: P(:,I tp: _1...1\V...__..._Y\ ,.~.,., \ -~ Select Report Format: 0 POf □ EXC8. I I EOO(OJG!TAL) Regular [R] '\1/1 Standard TAT if received by 3 pm• business days· no surcharges ilPl)ly 

Contact . '7 r-1 "r--1 \ _J .,.., -r-:: ~---.....A- Quality Control (QC) Report with Report [JYESQ 110 'E 4 day [P4-20%] □ 
r, 1 Business day [E-100%] □ ~,! 
. 

Phone: 0 D Compare Results ID Qiteria on Rel)Ort • provide detais below if box d,ecked p 3 day [P3-25%] □ I Same Day, Weekend or Statutory holiday [E2-200% . 1 ! c::: Company address below wlU appear on the final report Select Distribution: □ EMAIL I I MAIL D F/JX Q,; 
2 day [P2-50%] □ (Laboratory opening fees may apply)] 

~ 

Street: Email 1 or Fax ., · llPl8 and lilne~• lald for an E&P TA"lk: "··· •. '',I· ., .... 

City/Province: '-L,, o. \ Emall2 For tests 11\M can not be perlo,med accotdlog to the semce kve.l M"teeted, you will be c.ontacted. 

Postal Code: \ Emall 3 Analysis Request 

Invoice To same as Report To □ ves D NO Invoice Distribution lndicale Filtered (f). Pieserved (P)"' fdtere<I an<I Prese<ve<I tFIP) ~IOW 
.!! 
.; 

Copy of Invoice with Report LJ YES □ Select Invoice Distribution: □ EMAIi. □ MAll.n ;; 
NO FAX 

,, 
Company: Email 1 or Fax i 

t: 

Contact Email2 .2 ., 
Project Information . OU and Gas Reqllllvll Flelds (cllent u)Je) 

,, 
'> 
0 

ALS Account # / Quote #: AFE/Cost Cencor: PO# 15. .. 
Job#: 53:S,S-Dl , O l Routing Code: 

.. 
"' Majo,/Hnor Code: .. .. a: :; Ill 

PO/AFE: Requisitioner: z 
9 

.. ~ :, 

LSD: Location: 0 
0 1! 

z 
:c 0 

"' <.> 

ALS Lab Wont Ordet' # (lab use only): ALS Contact: Sampler: ~ l:! ... 
J;; 0 

"' .!!! a: .. w 
.J " w 

AL9Samplel Sample Identification and/or Coordinates Date Time IL i5. m 
Sample Type ~ E ~ 

(lab use only) {This description will appear on the report) (dd-mmm-yy) (hh:mm) <( .. ~ 
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Drinking Water (OW) Samples' (client use) 
Special Instructions/ Specify Criteria to add on report by clicking on the drop-down 11st below SAMPLE CONDITION AS RECEIVED (lab use only) 
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09-JUL-18 11:25 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2094439 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

15

SOIL

Soil Soil Soil Soil Soil
14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18

BH143-01 BH143-02 BH143-03 BH143-04 BH143-06

L2094439-1 L2094439-2 L2094439-3 L2094439-4 L2094439-6

Moisture (%)

pH (1:2 soil:water) (pH)

Chloride (Cl) (mg/kg)

% Saturation (%)

Sodium (Na) (mg/kg)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

8.66 8.12

7.41 7.29 6.54 7.26 7.95

2.85

23.8

4.6

11400 12300 9930 9700 18900

1.34 13.3 0.18 0.11 0.40

5.44 37.9 6.46 2.10 9.72

69.1 231 40.3 37.6 62.6

0.16 0.18 0.13 0.10 0.39

<5.0 <5.0 <5.0 <5.0 11.2

0.712 1.09 0.041 0.058 0.255

24.6 33.9 11.8 10.6 35.3

7.93 8.55 3.87 3.94 11.6

49.4 94.3 10.7 13.2 32.5

20400 27100 12800 12600 30500

90.8 355 3.54 2.19 18.8

7.7 5.7 4.6 3.7 19.0

345 321 187 163 367

0.0377 0.0164 0.0141 0.0064 0.140

1.46 2.01 0.20 0.15 1.52

33.9 31.8 7.25 6.83 32.4

<0.20 <0.20 <0.20 <0.20 0.52

0.13 0.93 <0.10 <0.10 0.16

37.0 48.0 30.0 25.4 62.0

0.055 <0.050 <0.050 <0.050 0.147

3.6 20.1 <2.0 <2.0 <2.0

<0.50 0.86 <0.50 <0.50 <0.50

0.325 0.328 0.272 0.255 1.84

43.1 45.2 36.2 39.1 59.0

155 383 24.1 22.8 75.7

<200 <200

<200 <200

<200 <200

<200 <200

86.4 83.2

Physical Tests

Saturated Paste 
Extractables

Metals

Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2094439 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

15

SOIL

Soil Soil Soil Soil Soil
14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18

BH144-01 BH144-03 BH144-04 BH144-05 BH146-01

L2094439-8 L2094439-10 L2094439-11 L2094439-12 L2094439-14

Moisture (%)

pH (1:2 soil:water) (pH)

Chloride (Cl) (mg/kg)

% Saturation (%)

Sodium (Na) (mg/kg)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

11.0

7.95 6.57 6.82 8.28 8.40

14600 12800 8300 21000 10300

0.63 0.11 <0.10 0.54 0.79

4.15 1.57 1.16 5.87 2.87

85.8 49.5 35.0 86.4 73.1

0.21 0.16 <0.10 0.37 0.15

<5.0 <5.0 <5.0 12.0 <5.0

0.231 0.034 0.028 0.392 0.222

29.0 10.9 9.31 30.5 20.2

12.4 4.63 3.76 10.1 6.30

34.4 11.8 9.91 44.4 30.1

25200 14300 13900 29200 18800

24.3 2.06 1.50 50.5 39.3

9.1 5.1 3.9 16.6 5.4

521 209 167 340 274

0.0270 0.0102 <0.0050 0.747 0.816

0.85 0.20 0.13 1.51 0.59

86.6 8.04 6.32 27.1 21.8

<0.20 <0.20 <0.20 0.38 <0.20

<0.10 <0.10 <0.10 0.28 <0.10

42.3 35.8 20.2 78.0 44.9

0.061 <0.050 <0.050 0.141 0.071

<2.0 <2.0 <2.0 6.3 4.3

<0.50 <0.50 <0.50 <0.50 <0.50

0.278 0.296 0.261 1.07 1.20

58.2 40.8 41.7 62.3 50.2

71.4 23.9 21.7 119 68.0

<200

<200

<200

<200

88.5

Physical Tests

Saturated Paste 
Extractables

Metals

Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2094439 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

15

SOIL

Soil Soil Soil Soil Soil
14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18

BH146-02 Z114 BH146-03 Z115 BH146-05

L2094439-15 L2094439-16 L2094439-17 L2094439-18 L2094439-20

Moisture (%)

pH (1:2 soil:water) (pH)

Chloride (Cl) (mg/kg)

% Saturation (%)

Sodium (Na) (mg/kg)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

14.7

8.17 8.21 7.33 7.41 7.29

14200 14900 11900 10100 17100

0.63 1.37 0.11 <0.10 1.88

2.93 4.09 1.94 1.68 11.1

70.8 130 46.1 39.0 255

0.18 0.21 0.14 0.13 0.37

<5.0 8.5 <5.0 <5.0 23.8

0.113 0.420 0.037 0.034 0.246

16.0 18.1 13.8 11.6 18.4

6.17 7.80 4.60 4.17 8.40

21.3 53.2 12.1 11.3 77.4

19300 23800 15100 14500 31800

26.1 108 2.25 1.96 278

5.6 7.7 4.9 4.7 10.4

273 372 193 202 435

0.585 5.54 0.0362 0.0155 2.07

0.52 0.90 0.24 0.21 1.49

27.3 42.1 12.1 8.47 20.0

<0.20 <0.20 <0.20 <0.20 <0.20

<0.10 0.12 <0.10 <0.10 0.93

40.8 85.8 28.4 26.2 179

<0.050 <0.050 <0.050 <0.050 0.102

5.1 19.7 <2.0 <2.0 146

<0.50 <0.50 <0.50 <0.50 <0.50

0.398 0.535 0.276 0.276 0.746

56.1 59.8 46.0 42.3 62.6

62.5 195 24.4 23.6 199

<200

<200

<200

<200

79.5

Physical Tests

Saturated Paste 
Extractables

Metals

Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2094439 CONTD....

5PAGE of

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

Version: FINAL REV. 3

15

SOIL

Soil Soil Soil Soil Soil
14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18

BH146-06 BH146-07 BH147-01 BH147-03 BH147-05

L2094439-21 L2094439-22 L2094439-23 L2094439-25 L2094439-27

Moisture (%)

pH (1:2 soil:water) (pH)

Chloride (Cl) (mg/kg)

% Saturation (%)

Sodium (Na) (mg/kg)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

8.24

8.14 8.67 7.15 7.88 8.53

20400 19200 14700 13300 11600

1.45 0.62 0.85 0.21 0.20

15.0 11.2 5.86 2.51 2.33

162 56.5 95.4 55.9 52.4

0.47 0.45 0.21 0.14 0.14

29.5 14.1 <5.0 <5.0 <5.0

0.449 0.483 0.626 0.111 0.119

37.6 39.1 21.5 15.7 14.1

11.6 13.6 7.65 5.40 5.84

73.6 34.7 39.0 15.9 15.7

37300 32700 20200 16500 16400

219 11.5 45.0 3.28 4.65

19.0 23.3 11.5 5.5 4.8

441 375 371 230 244

0.105 0.0512 0.0500 0.0156 0.0122

4.41 9.33 0.63 0.24 0.23

34.9 40.3 25.1 11.1 9.52

0.56 0.76 <0.20 <0.20 <0.20

0.30 0.15 <0.10 <0.10 <0.10

144 47.2 53.6 32.8 33.8

0.157 0.158 0.057 <0.050 <0.050

79.4 <2.0 2.0 <2.0 <2.0

<0.50 <0.50 <0.50 <0.50 <0.50

3.37 5.05 0.407 0.338 0.308

61.7 61.6 50.9 46.8 48.9

132 78.1 87.6 63.2 44.8

<200

<200

<200

<200

89.4

Physical Tests

Saturated Paste 
Extractables

Metals

Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2094439 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

15

SOIL

Soil Soil Soil Soil Soil
14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18

BH148-02 BH148-03 BH148-05 BH149-01 Z116

L2094439-32 L2094439-33 L2094439-35 L2094439-39 L2094439-40

Moisture (%)

pH (1:2 soil:water) (pH)

Chloride (Cl) (mg/kg)

% Saturation (%)

Sodium (Na) (mg/kg)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

4.96 4.75

6.52 6.55 6.45 7.92 7.89

15400 10900 16900 10600 11100

0.13 <0.10 0.12 0.18 0.18

2.50 1.47 2.32 1.94 2.09

62.4 44.3 70.0 43.1 44.6

0.17 <0.10 0.17 0.11 0.13

<5.0 <5.0 <5.0 <5.0 <5.0

0.073 0.028 0.050 0.047 0.051

16.4 11.9 17.5 12.1 13.6

5.89 4.21 5.54 5.06 5.45

18.0 11.5 12.6 13.6 14.6

18600 15300 16500 15700 16700

2.52 1.58 2.92 4.02 4.50

6.1 3.9 7.2 5.6 6.3

248 157 224 257 286

0.0154 0.0076 0.0215 0.0134 0.0165

0.30 0.20 0.32 0.28 0.40

12.4 7.11 11.9 7.57 8.56

<0.20 <0.20 <0.20 <0.20 <0.20

<0.10 <0.10 <0.10 <0.10 <0.10

32.8 26.5 25.5 27.8 28.1

0.058 <0.050 0.052 <0.050 <0.050

<2.0 <2.0 <2.0 <2.0 <2.0

<0.50 <0.50 <0.50 <0.50 <0.50

0.248 0.257 0.301 0.338 0.310

51.9 51.8 52.7 43.1 44.9

32.1 20.6 40.8 27.9 29.6

<200 <200

<200 <200

<200 <200

<200 <200

88.6 90.6

Physical Tests

Saturated Paste 
Extractables

Metals

Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2094439 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

15

SOIL

Soil Soil Soil Soil Soil
14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18

BH149-02 BH149-03 BH149-04 BH149-05 BH149-06

L2094439-41 L2094439-42 L2094439-43 L2094439-44 L2094439-45

Moisture (%)

pH (1:2 soil:water) (pH)

Chloride (Cl) (mg/kg)

% Saturation (%)

Sodium (Na) (mg/kg)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

7.74 7.82 5.86 5.87 6.55

11000 8760 17600 17100 18200

0.13 <0.10 0.19 0.18 0.49

2.10 2.06 2.32 2.45 11.1

46.7 33.9 79.8 76.7 99.7

0.11 <0.10 0.19 0.20 0.40

<5.0 <5.0 <5.0 <5.0 9.9

0.042 0.034 0.064 0.048 0.490

13.0 9.54 19.4 19.0 35.0

4.55 3.70 7.75 7.97 11.8

12.3 9.39 21.1 20.4 32.9

16100 15000 22500 22200 30300

2.31 1.42 3.00 3.02 14.0

4.5 3.6 6.4 6.7 18.5

198 168 254 249 350

0.0094 <0.0050 0.0132 0.0136 0.0978

0.28 0.15 0.24 0.23 5.92

8.04 6.19 13.3 13.7 34.1

<0.20 <0.20 <0.20 <0.20 0.79

<0.10 <0.10 <0.10 <0.10 0.16

24.8 21.7 50.9 45.3 51.3

<0.050 <0.050 0.071 0.065 0.153

<2.0 <2.0 <2.0 <2.0 <2.0

<0.50 <0.50 <0.50 <0.50 <0.50

0.336 0.251 0.514 0.430 4.71

49.2 42.7 63.7 60.0 64.3

24.7 20.2 39.9 39.4 70.4

Physical Tests

Saturated Paste 
Extractables

Metals

Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2094439 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

15

SOIL

Soil Soil Soil Soil Soil
14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18

BH143-01 BH143-02 BH143-03 BH143-04 BH143-06

L2094439-1 L2094439-2 L2094439-3 L2094439-4 L2094439-6

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

<0.0050 <0.0050

0.0231 <0.0050

0.0448 <0.0040

0.044 <0.010

0.061 <0.010

0.136 <0.010

0.177 <0.015

0.064 <0.010

0.041 <0.010

<0.10 <0.010

0.0130 <0.0050

0.084 <0.010

<0.010 <0.010

0.068 <0.010

<0.050 <0.050

0.034 <0.010

0.030 <0.010

0.061 <0.010

0.095 <0.010

<0.050 <0.050

92.6 84.8

117.3 110.2

85.3 81.6

104.1 88.1

0.105 <0.020

1.52 <0.15

Polycyclic 
Aromatic 
Hydrocarbons

DLCI
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2094439 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

15

SOIL

Soil Soil Soil Soil Soil
14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18

BH144-01 BH144-03 BH144-04 BH144-05 BH146-01

L2094439-8 L2094439-10 L2094439-11 L2094439-12 L2094439-14

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

<0.0050

<0.0050

<0.0040

<0.010

<0.010

<0.010

<0.015

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.050

<0.010

<0.010

<0.010

<0.010

<0.050

91.6

121.2

89.4

96.8

<0.020

<0.15

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2094439 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

15

SOIL

Soil Soil Soil Soil Soil
14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18

BH146-02 Z114 BH146-03 Z115 BH146-05

L2094439-15 L2094439-16 L2094439-17 L2094439-18 L2094439-20

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

<0.0050

<0.0050

<0.0040

<0.010

<0.010

<0.010

<0.015

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.050

<0.010

<0.010

<0.010

<0.010

<0.050

81.7

79.2

77.2

80.5

<0.020

<0.15

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2094439 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

15

SOIL

Soil Soil Soil Soil Soil
14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18

BH146-06 BH146-07 BH147-01 BH147-03 BH147-05

L2094439-21 L2094439-22 L2094439-23 L2094439-25 L2094439-27

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

0.0050

0.0274

0.0415

0.062

0.072

0.124

0.167

0.066

0.043

<0.20

0.0142

0.129

<0.010

0.062

0.054

0.076

0.061

0.100

0.143

<0.050

77.4

92.3

66.5

77.8

0.117

1.57

Polycyclic 
Aromatic 
Hydrocarbons

DLCI

DLCI

DLCI

DLCI

DLCI
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09-JUL-18 11:25 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2094439 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

15

SOIL

Soil Soil Soil Soil Soil
14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18

BH148-02 BH148-03 BH148-05 BH149-01 Z116

L2094439-32 L2094439-33 L2094439-35 L2094439-39 L2094439-40

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

<0.0050 <0.0050

<0.0050 <0.0050

<0.0040 <0.0040

<0.010 <0.010

<0.010 <0.010

<0.010 0.010

<0.015 <0.015

<0.010 <0.010

<0.010 <0.010

<0.010 <0.010

<0.0050 <0.0050

<0.010 0.011

<0.010 <0.010

<0.010 <0.010

<0.050 <0.050

<0.010 <0.010

<0.010 <0.010

<0.010 <0.010

<0.010 0.011

<0.050 <0.050

84.9 81.3

117.4 118.7

82.7 79.4

90.1 93.3

<0.020 <0.020

<0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2094439 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

15

SOIL

Soil Soil Soil Soil Soil
14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18 14-MAY-18

BH149-02 BH149-03 BH149-04 BH149-05 BH149-06

L2094439-41 L2094439-42 L2094439-43 L2094439-44 L2094439-45

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

Polycyclic 
Aromatic 
Hydrocarbons
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Reference Information

DLCI
DUP-H

Detection Limit Raised: Chromatographic Interference due to co-elution.
Duplicate results outside ALS DQO, due to sample heterogeneity.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

09-JUL-18 11:25 (MT)

L2094439 CONTD....

14PAGE of

CL-PASTE-IC-VA

EPH-TUMB-FID-VA

HG-200.2-CVAF-VA

LEPH/HEPH-CALC-VA

MET-200.2-CCMS-VA

MET-PASTE-ICP-VA

MOISTURE-VA

PAH-TMB-H/A-MS-VA

PH-1:2-VA

SAT-PCNT-VA

Chloride in Soil (Paste) by IC

EPH in Solids by Tumbler and GCFID

Mercury in Soil by CVAAS

LEPHs and HEPHs

Metals in Soil by CRC ICPMS

Metals in Soil (Paste) by ICPOES

Moisture content

PAH - Rotary Extraction (Hexane/Acetone)

pH in Soil (1:2 Soil:Water Extraction)

Saturation Percentage

A soil extract produced by the saturated paste extraction procedure is analyzed for chloride by Ion Chromatography with conductivity detection. 

Analysis is in accordance with BC MOE Lab Manual method "Extractable Petroleum Hydrocarbons in Solids by GC/FID", v2.1, July 1999.  Soil 
samples are extracted with a 1:1 mixture of hexane and acetone using a rotary extraction technique modified from EPA 3570 prior to gas 
chromatography with flame ionization detection (GC-FID).  EPH results include Polycyclic Aromatic Hydrocarbons (PAH) and are  therefore not 
equivalent to Light and Heavy Extractable Petroleum Hydrocarbons (LEPH/HEPH).

Soil samples are digested with hot nitric and hydrochloric acids, followed by CVAAS analysis.  This method is fully compliant with the BC SALM strong 
acid leachable metals digestion method.

LEPHs and HEPHs are measures of Light and Heavy Extractable Petroleum Hydrocarbons in soil. Results are calculated by subtraction of applicable 
PAH concentrations from EPH10-19 and EPH19-32, as per the BC Lab Manual LEPH/HEPH calculation procedure.
LEPHs = EPH10-19 minus Acenaphthene, Acridine, Anthracene, Fluorene, Naphthalene and Phenanthrene.
HEPHs = EPH19-32 minus Benz(a)anthracene, Benzo(a)pyrene, Fluoranthene, and Pyrene.

This method uses a heated strong acid digestion with HNO3 and HCl and is intended to liberate metals that may be environmentally available.  Silicate
minerals are not solubilized.  Dependent on sample matrix, some metals may be only partially recovered, including Al, Ba, Be, Cr, Sr, Ti, Tl, V, W, and 
Zr.  Volatile forms of sulfur (including sulfide) may not be captured, as they may be lost during sampling, storage, or digestion.  Analysis is by 
Collision/Reaction Cell ICPMS.

A soil extract produced by the saturated paste extraction procedure is analyzed for Sodium, Calcium, and Magnesium by ICPOES as per "Soil 
Sampling and Methods of Analysis" by M. Carter.

This analysis is carried out gravimetrically by drying the sample at 105 C for a minimum of six hours.

This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA). The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of hexane and acetone.  The extract is then solvent exchanged to toluene. The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Benzo(a)pyrene Total Potency Equivalents [B(a)P TPE] represents the sum of estimated cancer potency relative to B(a)P for all potentially 
carcinogenic unsubstituted PAHs, and is calculated as per the CCME PAH Soil Quality Guidelines reference document (2010).

This analysis is carried out in accordance with procedures described in the pH, Electrometric in Soil and Sediment method - Section B 
Physical/Inorganic and Misc. Constituents, BC Environmental Laboratory Manual 2007.  The procedure involves mixing the dried (at <60°C) and sieved
(No. 10 / 2mm) sample with deionized/distilled water at a 1:2 ratio of sediment to water.  The pH of the solution is then measured using a standard pH 
probe.

Saturation Percentage (SP) is the total volume of water present in a saturated paste (in mL) divided by the dry weight of the sample (in grams), 
expressed as a percentage, as described in "Soil Sampling and Methods of Analysis" by M. Carter.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Carter-CSSS / EPA 300.1 (modified)

BC MOE EPH GCFID

EPA 200.2/1631E (mod)

BC MOE LEPH/HEPH

EPA 200.2/6020A (mod)

Carter-CSSS / EPA 6010B (modified)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

BC WLAP METHOD: PH, ELECTROMETRIC, SOIL

Carter-CSSS

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

Test Method References:            

Version: FINAL REV. 3

Applies to Sample Number(s)Parameter Qualifier
L2094439-1, -10, -23, -3, -39, -40
L2094439-2, -22

Chromium (Cr)
Uranium (U)

DUP-H
DUP-H

QC Samples with Qualifiers & Comments:

Duplicate
Duplicate

QC Type Description

15
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Reference Information 09-JUL-18 11:25 (MT)

L2094439 CONTD....
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The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

15-609541 15-609542 15-609543 15-609544

Version: FINAL REV. 3

15
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Printed on 5/24/2018 5:23:11 PM Page 1 of 1

ALS Sample ID: L2094439-1
Client Sample ID: BH143-01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Printed on 5/24/2018 5:23:15 PM Page 1 of 1

ALS Sample ID: L2094439-3
Client Sample ID: BH143-03
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Printed on 5/24/2018 5:23:19 PM Page 1 of 1

ALS Sample ID: WG2778051-4#L2094439-3
Client Sample ID: BH143-03
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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ALS Sample ID: L2094439-10
Client Sample ID: BH144-03
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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ALS Sample ID: L2094439-17
Client Sample ID: BH146-03
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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ALS Sample ID: WG2812217-3#L2094439-17
Client Sample ID: BH146-03
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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ALS Sample ID: L2094439-23
Client Sample ID: BH147-01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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ALS Sample ID: L2094439-39
Client Sample ID: BH149-01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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ALS Sample ID: L2094439-40
Client Sample ID: Z116
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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A Enulronmenl:al 

Chain of Custody (COC) / Analytical ~ 111111111 n=~-~. 15 - 609541 
Request Form · 1111111111111111111111111111 111111 

I 
l2094439-COFC Page I of l\ 

www.alsglo!;!s!L92m Canada Toll Free: 1 800 668 9878 

' 
Report To Cont:el ~rid wmpeny rieme be!Ow 'Ir.ill appear on 1he r.,,1 ,epcf1 Report Format I Distribution Scilcel $4,,vk;c Lc,,t¢1 8ftow , F'tOk «.nfkm •I E&P TAT~ wilh yom AM • tul'd'lergc, IMII ~p,ily 

Company: Pht G .,,.,,\_. J ,,.o.., Select Report Format: □ POf 0 exca D EDD (OtGITAt.} Regular (RJ 9Q St1ndiJrd TAT ii received by 3 pm• bus:i~ dayS - oo surcharges ~Wfy 

Contact: -,r,..._ ... _ •• - - ·~ Quality Control (QC) Report with Report Qves □ 110 4 day (P4] LJ i 1 Business day (E1) LJ il 
Phone: I -r.C.JQ l _,a '1- '\. .-,, ~,-:f, D Compo re Resuts to er;,..., on Report • provide details bdO'N if box dl<d<ed oj 3 day [P3] D " Same Day, Weekend or Statutory I □ □ EMAIL □ ~WL □ FAX fl ~ompany eoelress belaw will aippea on tilE! fin,t report Selecl Oistribut'on: 2 day [P2) D I holiday [EOJ 

Sheet: Email 1 or Fax O.te and Time ftequlred fol' all E&P TATs: ,,,4••'·:11:1 · ... ,') ... ., .... 

City/Province: Email 2 Fo, t.1t6 t!Uit un not bo perfo/1Tlted ~•rdln$ to 1M n"""ee .... _. utect.d, you wtll bt eo"1-etM. 

Postal Code: Email 3 Analysis Requc,st 

Invoice To Same as Report To Dru □ No Invoice Distribution lncicale Fll:ered {F), Pre,er,e<f IP) or Fllte<e<I and Preserwd (FIP) below 

Copy of I nvolce with Report OY1:s □ NO Select Invoice Distribution: □ e,-w1 □ l'AIL □ FAX 
Company: l:mall 1 or Fax 

Coniact: Email2 ., 
Project Information Oil and Gas Required Fields (client use) ~ 

ALS Account # / Quote #: c~Co~'3&0 AFE/Cosl Ceme,: PO# 
-~ 
0 

Job#: :<,7.,,,;~ ··01.1'> \ .,,ajorHIAino, Code: Routing Code: 0 
0 

PO/AFE: Requisitioner: ~ 
LSD: Location: E 

::, 
.. z ., 

ALS Lab Wotk Order IJ {lab UH o.nly) i ALS Contact : ~ , M,~ Sampler. A, ei~ 
ALS Samp.lo# Sample Identification and/or Coordinates Date Time 

Sample Type (lab u, e only) (This description will appear on the report) (dd-mmm-yy) (hh:mm) 

~Ly?,-ol \q t'b.., lfl ~~ B 5 

{l.,\-4,, '"·" - ~2.. 
u i ~ 

ru-H~~-C>~ ~ s 
{\\-\ , ~ri - (\ <-t si· 5 
Yl.\·h '·fl> - C S ~ 

n~-\i4"".I-. -DLP ~ 

~ ,u~ - o-=t ".\ 
~\q 4 -n \ '3 
~l-'i<-i -02.,. 3 
P.Hlc:.tLl-o ~ s 
~ I '-141 -o"i 5 

RUlqq. -oc; <I' cir .3 
Special Instructions / Specify Critefia to add on report by clicking on the drop-down list below < ' · :, :·,:-.~,AMPLE CONDITION AS·Rl!CEIVED (lab use on!Yl . 

Drinking Water (OW) Samples' (client use) (electronic COC onlyl Frozen SIF Observatlons Yes LI No LI 
Are samples taken trom a Regulated ow system? Ice Packs Ice Cubes □ Custooy seal intact Yes □ No □ Om □ 1>10 Cooling lnilialed □ Ar• ..,mplcs for human drln~ing water ueo7 11'11\Tlf',L.COOt.ER TEMPERATURES .!C. · . · I : FINAL COOlER !EMPERAT~RES "C . 

Om □ f,K) 
SHIPMENT RELEASE (client use) INITl/il SHIPMENT RECl;:PllON (lab use onjy) 

Releaseo by: 

/)A' 'Vt- I ,s\~~ At? lo 1;:~ Rece,ved by: Date: Time: Received by: 

REFER TO BACK PAGE FORALS LOCATIONS ANO SAMPL,_ INFORMATION WHITE • LABORATORY COPY YELLOW· CLIENT COPY 
F&llJ:f& to oomptete aUportbns.of thi i tortn may daisy anal)'tis. Plene l'I in this form LEGISLY Sy tle use of 11\is form the t/:!.oef' 9'7..kn~s aM ~mes y;ith the Termsaod Conditionsu $JJEIICified on the bad< pa,;e of lhe whi!B • fapoft(Ofly. 

1 11 any w~tCN umplu: are lalli;;n from~ Roguh::,tcd Drlnkin'1 Watt , (OW) S)'Sttm. ple.D!X! submit us~ en Aothorind OW COC to,m. 

/'Lf i l, t7 
FINAL SHIPMENT RECEPTION·(la& use onlv) ' .. : • ~i. ... .; .. 

:sc_ Dats /1s/,t 
Time: 

I OOk>.-. 
0Cltl8ER21Jl:l t fi0NI 
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1111111/BI 11ffi1111111 ~ 
-- -

A Enulronmen~al 

Chain of Custody (COC) / Analytical ; ·7 COC Number: 15 - 609542 
Request Form ; . I 

t ~ L2094~39-COFC ; Page 2. of <-i, 
www.alsglobal.com 

Canada Toll Free: 1 800 668 9878 . j 
Report To Conl3Ct ano company mmie below wil ~J)pear on tn.a rinal r&porl Report Format / Dislribution - - ·--- Silflt ~41M« u . .. .., __ , _ ·-~ _.,{ E&P TA.Ta 'Mlh)Our AM . &vrch.,-gu will appl)' 

Company: PhL.... P.1'11.1, .. .._,_ .A_...,,.~ Selcci Report Format: □ ?Of □ EXCEl □ EOO (OIGITAl) Regular[RJ f l Slardllr<l TAT r received by 3 pm - business days - nostrcharges opply 

Contact: °7f"'ll • A ,.J ~ 1",o - - A ...I - Quality Control (QC) Report with Report OvES ONO ~i 4 day (P4] □ ¥ t Business day [E-t] u 
Phone· Q ; 0 CO"p,,re Resuhs to Oleri-• on Report - pro,~• detail, below if bo• chedted H 3 day (P3) D I Same Cay, Weekond or Stotutol)' D company address be~ wll 2i;r,ea, on the flnal raporl Setec, Oistribulion: D EMAIL O MAIL O FAX LJ 2day [P2J D ! holiday (EOJ 

Street -- Email 1 or Fax Date and Time Required for al E&P TAT8: u..; , n ru •y;: !\~ ·1 

Cily/?rovince: Emal1 2 ro, tm, tMr ta!'I not be peteormed a"°n:tlnt to 1r. ••rv'lc• fe-v•I s t!tdtd, you Wll .bo cont.lCtecl. 

Postal Code: Email 3 Analysis Request 

lnvoieo To Same as Report To DYES D uo Invoice Distribution lndk.ale Fi'.lered {F), Pr«Clrvod {P) Ot FtlcrC'd ~nd P,cm~rvod (FIP} belO'oV 

Copy of Invoice with Report Oves D uo Seleci Invoice Distribution: QeMAlt □ l~l\ll □ FAX 
Company: Email 1 or Fax 

Con1ac_t: Emai1 2 
t? 

Project lnlormatlon Oil and Gas Required Fields (Client use) "' C 

ALS Account # I Quote #: !Af'EJCQ:;;1 Center: PO# 
~ 
C 

Job#: \So&5~C>l,C> I Matar/Minor Cocle: Routing Code: 8 
0 

PO/AFE: Requisitioner: ~ ., ,, 
LSD: Location: E 

:, 

. • · ' 
z 

ALS Lab Woril O~r # (lab- use only) .:; AI.S Contact: -~-kQ.c..L....., Sampler: A-~~ .. . 
ALs }sample #· Sample Identification and/or Coordinates Date Time 
(lab,11Se onl\ll · (This description will appear on the report) (d<knmm-n) (hh:mm) 

Sample Type 
... ...... 

&-¼-1'-1~ -o,,, l 4 i&,\-t ...... t?i fhl. a . ·3 
e,H-1'1-f;- <'"'l t u 3 
R..u1Qb-O> 3 .. 

.• ?-\1'-t '3 
(!,U l '-1 1,.. - 0 7. 5 
~ll< 5 

~\-1-\(.j L, - e>'-t 3 
a.u I qu -o $ 3 
P-.\.l.( q 6 -01 ~ 3 
C' ... \4 l q lo - r, ~ 3 
... ~,~ ":J- -ol 3 
BH l 4 ·";#, -02- . ',, 3 

Spe<:Jal lnst...,ctlons / Specify Criteria lo acid on ropon by cllcklng on u,e dro~own lisl below 
.. ✓ ·: r,, •. • ),.. •• ,: $AMPLE CQNDfTl~~-~S-ltECEt\/ED (lab uso only) ' 

Drinking Water (OW) Samples' (client use) 
.. . 

{tlectranic COC only) Frozen ,LJ S IF Observations Yes LJ No u "°''" sampl11$ la~en Imm a Regulateo ow :;ystem·, loe Pad<s E:r""ice Cubes □ Custody seal intact Yes □ No □ 
OvEs ONO Cooling Initialed □ 

Are samples for human drinking water use? .. . . INlrt]ALCOOLER TEMPER.4TURES"C ·~ ~ I o ' .•. FINAl_CQOLER~MPERAn/Rf,S"C 

DYES □ NO l lf I (,, 17 
SHIPMENT RELEASE (client use) . INITlAL SHIPMENT RECEPTION ·(lab usa !)Illy) FINAL SHIPMENT RECE-P1)0N (l;iti use only) • , .· · . ~ . .. 

Relcosed by: Received by: Date: lime: Received by: Time: 

("\ ' AA ~ l,0?\-'1.Cll.. -Z.0\8 1;:~ :5( Da'.5 / ( 5 / I <;(' /01~ 
REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPLl~ NFORMATION WttlTE - LABORATORY COPY YELLOW - CLIENT COPY 
Faillu<& to CQff'f)tetB: s l portions of chis lotm may delay anatys!s. Please fill !n lhiJ IOffli LEG18l'f. By the use of this form the 1,1.-.er ackriow~ges snd agrees with the Terms aoo Conditions as specified on tM bade page of th& whl:e • re,xir1 copy. 
1. If any water tam Dies are 18h;n from a RoW",llated t>rlnklng water (OW) Sygtem, plQi,se S\ibmfl LminQ an AothotizN:I OW COC form. 

QCl(l£EIU015 FAO¥l 
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A Enulranmen~al 

Chain of Custody (COC) / Analytical ~ 11111111111 n1mm 1111m rn 1H1 
, ---:-"'' 

' C0C Number. 15 - 609543 
Request Form 

Page 3 of 4 
Canada Toll Free: 1 800 668 9878 L2094439-COFC 

www.alsglobat.com 
.I 

Report To C'Antacl 9/ld (Cff'IP81'1Y name below will appe-ar on the final report Report Formah.--········" - - -- --· - p,ei,e,cr.i,Mttee'L"Wel'BeloW :Plint tonflrm e.11 EI P TAT• with your AM • ·'""•rgn 'Mii •PP1Y 

Company: Pbl r ..... ,11to-- "'~1. .[)__,1 Sele,:( Report Foonat: □ f1)f D exm 0 EDD (OIGITAl) Regular [R) I I Sl•oo,Jrd TAT ,r rec•l>ed by 3 pn, • ~oays • no sur<:hargesapplf 

Contact 7.,.. ,. ,J I I - J Quality Control (QC} Report with Report DYES Qt10 ~i 4 day (P4) □ i 
1 Busines s day [E1) □ ~· 

Phon0: " 0 Compare l\ewts to Cnt•ri• on Report • !)n)vlclc del.\is bdow If box d\tc:l<od ii 3 day IP3J D Same Day, Weekend or Statutory 

Ccmr,oov address below "'1111 appear on 11'0 rit1111 raporl Select Distribution : 0El1AIL 0 MAIL □ f/v( ·i 2day(P2) D ! holiday [EU) □ 
Street Email 1 er Fax Om and llma R•QUIN>d tor allE&P TATS: \!~; •rnr,r1 ·,., 1111 ·l:1r 

City/Province: Email 2 For1etts tmt c.a~ no"t t:e pe,to,med ~otdiPg lO the ul'Yio r~e1 ~ you will bf! contiie-tod. 

Postal Code: Emaa 3 Analysis Request 

Invoice To Same as Report To Oves ONO Invoice Di5lribullon lndo..\e Filt-ell!d (F). P1es.erve<1 (?) or Fit.er~d a rd Proeer.,10IJ (f/P) below 

Copy of Invoice with Repo.1 0 res Duo Select Invoice Distribution: OEMAlt □ MAIL □ f/v( 
Company: Email 1 0< Fax 

Contact: Email 2 ~ 

Project Informat ion O il and Gas Required Fields (client u se) "' .5' 

ALS Account # / Quote #: IAFE/Cosl C.ni.r. PO# ! 
Job#: 'b~S~-Ol- o , Mw,ort'Mlnor Code: Rouling Code: 

8 
'o 

PO/AFE. Requisitioner: 1 LSD: Location: :, 
z 

At s Lab Wort< O~r # (lab u se only) 
'! 

·1 
ALS Contact: Sampler: 

ALS S ampl'# Sample Identification and/or Coordinates Dale Tim e 
· (lab """ only) {This descriptiO/l will appear on the report) (dd-mmrn·)"f) (hh:mm) 

Sample Type 

~\l.l"=t-o~ s 
"'1~ l Lt-+ -C>4 .s 
C2.\--\ \ ~ "':¼ - (:) 5 '3 
(J..i4. I tJ ":.'I ... 0 ,_ '3 
l!.~ l <\ , - t>~ 3 
a.\..L l -'f'f- - 0 A - ·-~ -· .. .. . .. · -·· · --·-·-- ·- - . . . . . ~ 

&\-H 4 ?. - ~ \ 
-- .. ....... . ....... - . --- '2.. 

RHlY~- C>? •z 
[QJ,-\ l q 6 - 6 ", L Lt 
C2J.4 \~S -o '-\·, 2 
ca.\-h 4 o - o..S '2... 

C2.U \ 'I e - o(o '2-.. 
Spoeiol lnstruc:tions / Specify Crltorfa to odd on roport by clicking on th• drop-down 1;.1 bolow SAMPLl: CONDITION AS RECEIVED (lati use only} •.· 

Drinking Waler (DW) Samples' (client use) {eleclron;c COC only) Frozen LJ SIF Observations Yes LJ No LI 
Are sampl9S taken l rom • Ragulotod uw System? Ice Packs Q--"1ceCubes 0 Custody seal intaCI Yes □ No □ 
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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Lab Work Order #: L2094442

Date Received:Pottinger Gaherty Environmental 
Consultants (PGL)

# 1500 - 1185 West Georgia Street
Vancouver  BC  V6E 4E6

ATTN: Zayed Mohamed FINAL REV. 3
03-JUL-18 18:02 (MT)Report Date:

Version:
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ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Brent Mack, B.Sc.
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Client Phone: 604-682-3707
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2094442 CONTD....

2PAGE of

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

Version: FINAL REV. 3

20

SOIL

Soil Soil Soil Soil Soil
10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18

BH131M-02 BH131M-04 BH131M-06 BH132-01 BH132-02

L2094442-2 L2094442-4 L2094442-6 L2094442-7 L2094442-8

Moisture (%)

pH (1:2 soil:water) (pH)

Chloride (Cl) (mg/kg)

% Saturation (%)

Sodium (Na) (mg/kg)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

6.82 6.41 9.45

8.76 7.73 6.74 7.62

1.79

30.2

3.9

9160 11200 14100 17500

2.39 0.23 0.22 0.26

2.48 1.83 5.30 3.11

80.9 42.8 35.7 93.5

0.16 0.15 0.21 0.26

<5.0 <5.0 7.2 <5.0

0.139 0.051 0.123 0.114

11.3 12.3 21.2 22.2

4.90 4.85 6.76 7.82

23.7 14.0 17.9 24.6

13900 14900 22300 21400

57.2 3.28 8.20 12.4

5.0 5.2 18.9 8.7

281 197 225 321

0.0242 0.0100 0.0297 0.0235

0.37 0.18 1.61 1.19

8.10 9.15 17.8 16.4

<0.20 <0.20 <0.20 <0.20

<0.10 <0.10 <0.10 <0.10

52.6 29.0 31.4 36.2

<0.050 <0.050 0.074 0.083

<2.0 <2.0 2.1 <2.0

<0.50 <0.50 <0.50 <0.50

0.374 0.281 0.994 0.332

40.9 40.8 47.5 57.2

72.0 26.3 44.8 49.6

Physical Tests

Saturated Paste 
Extractables

Metals

TCLP Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2094442 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

20

SOIL

Soil Soil Soil Soil Soil
10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18

BH132-06 BH133-01 BH133-02 BH134M-01 BH134M-02

L2094442-12 L2094442-13 L2094442-14 L2094442-15 L2094442-16

Moisture (%)

pH (1:2 soil:water) (pH)

Chloride (Cl) (mg/kg)

% Saturation (%)

Sodium (Na) (mg/kg)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

13.8 7.04 9.93 7.96

7.10 7.47 7.47

1.91

23.8

4.8

9310 12800 12600

0.12 0.33 0.34

1.87 2.62 2.47

34.8 74.6 63.6

0.12 0.19 0.18

<5.0 <5.0 <5.0

0.039 0.095 0.100

10.0 20.3 16.8

4.49 6.55 6.16

10.8 23.2 23.8

12500 19100 17000

2.36 22.8 31.9

4.4 7.1 6.6

185 324 288

0.0111 0.0203 0.0219

0.20 0.52 0.39

7.09 12.9 12.4

<0.20 <0.20 <0.20

<0.10 <0.10 <0.10

25.6 36.9 30.5

<0.050 0.058 <0.050

<2.0 <2.0 <2.0

<0.50 <0.50 <0.50

0.321 0.338 0.338

36.0 51.0 45.3

22.6 47.7 42.6

Physical Tests

Saturated Paste 
Extractables

Metals

TCLP Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2094442 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

20

SOIL

Soil Soil Soil Soil Soil
10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18

BH134M-04 BH135-01 Z112 BH135-02 BH135-03

L2094442-18 L2094442-21 L2094442-22 L2094442-23 L2094442-24

Moisture (%)

pH (1:2 soil:water) (pH)

Chloride (Cl) (mg/kg)

% Saturation (%)

Sodium (Na) (mg/kg)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

10.7 10.3 11.0 9.11

7.40 7.46 8.19 6.17

3.54

23.6

2.8

11900 12700 14500 11600

0.20 3.20 10.8 0.24

1.89 5.05 5.92 2.46

56.8 126 225 63.9

0.17 0.19 0.23 0.18

<5.0 <5.0 6.6 <5.0

0.069 0.459 0.637 0.054

13.1 31.5 45.7 13.9

5.64 9.10 8.46 5.79

21.6 70.9 154 15.0

15900 25100 27700 17300

17.4 188 389 10.4

5.5 7.9 8.2 5.2

257 365 383 241

0.0111 0.0601 0.0853 0.0234

0.24 1.39 1.47 0.28

9.24 27.6 22.0 9.90

<0.20 <0.20 <0.20 <0.20

<0.10 <0.10 0.16 <0.10

29.0 35.5 70.5 31.7

<0.050 0.050 0.068 0.058

<2.0 26.8 21.9 <2.0

<0.50 2.98 <0.50 <0.50

0.286 0.363 0.481 0.314

41.8 50.8 54.9 43.1

45.9 304 869 37.3

7.78 7.89 9.08

1.57 1.56 1.62

4.95 5.07 4.98

4.93 4.93 4.93

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

Physical Tests

Saturated Paste 
Extractables

Metals

TCLP Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2094442 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

20

SOIL

Soil Soil Soil Soil Soil
10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18

BH135-05 BH135-06 BH135-07 BH136-01 BH136-02

L2094442-26 L2094442-27 L2094442-28 L2094442-29 L2094442-30

Moisture (%)

pH (1:2 soil:water) (pH)

Chloride (Cl) (mg/kg)

% Saturation (%)

Sodium (Na) (mg/kg)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

10.1 11.5

7.84 7.80 8.62 8.04 7.94

76.0

37.1

73.9

15800 12900 23500 15300 19800

0.96 0.63 0.43 0.92 0.26

4.65 2.99 5.31 5.45 4.70

219 148 65.1 159 92.7

0.22 0.16 0.39 0.22 0.28

30.7 13.3 5.8 13.7 <5.0

0.140 0.072 0.075 0.296 0.108

18.4 18.5 35.9 31.1 24.9

6.60 6.35 12.9 8.12 9.80

32.1 23.9 26.9 63.4 35.3

20400 19200 25300 26300 24600

214 70.9 5.33 69.1 6.24

7.1 8.2 14.2 8.7 8.8

322 283 275 400 298

0.344 0.0999 0.0253 0.113 0.0489

0.92 0.56 1.41 1.88 0.52

12.6 12.3 21.9 25.6 20.0

0.31 <0.20 <0.20 <0.20 <0.20

0.20 0.12 0.12 <0.10 <0.10

137 89.6 47.1 140 62.1

0.053 <0.050 0.083 0.052 0.072

11.0 8.1 <2.0 4.3 <2.0

<0.50 <0.50 <0.50 <0.50 <0.50

0.422 0.374 1.55 0.403 0.366

50.6 52.9 90.0 55.2 62.5

110 55.8 41.8 100 67.3

Physical Tests

Saturated Paste 
Extractables

Metals

TCLP Metals
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03-JUL-18 18:02 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2094442 CONTD....

6PAGE of

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

Version: FINAL REV. 3

20

SOIL

Soil Soil Soil Soil Soil
10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18

BH131M-02 BH131M-04 BH131M-06 BH132-01 BH132-02

L2094442-2 L2094442-4 L2094442-6 L2094442-7 L2094442-8

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

VOC Sample Container

Benzene (mg/kg)

Bromodichloromethane (mg/kg)

Bromoform (mg/kg)

Carbon Tetrachloride (mg/kg)

Chlorobenzene (mg/kg)

Dibromochloromethane (mg/kg)

Chloroethane (mg/kg)

Chloroform (mg/kg)

Chloromethane (mg/kg)

1,2-Dichlorobenzene (mg/kg)

1,3-Dichlorobenzene (mg/kg)

1,4-Dichlorobenzene (mg/kg)

1,1-Dichloroethane (mg/kg)

1,2-Dichloroethane (mg/kg)

1,1-Dichloroethylene (mg/kg)

cis-1,2-Dichloroethylene (mg/kg)

trans-1,2-Dichloroethylene (mg/kg)

Dichloromethane (mg/kg)

Field MeOH

<0.0050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.10

<0.10

<0.10

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.30

TCLP Metals

Volatile Organic 
Compounds

City of Vancouver - FOI 2022-084 - Page 1327 of 1790
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2094442 CONTD....

7PAGE of

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

Version: FINAL REV. 3

20

SOIL

Soil Soil Soil Soil Soil
10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18

BH132-06 BH133-01 BH133-02 BH134M-01 BH134M-02

L2094442-12 L2094442-13 L2094442-14 L2094442-15 L2094442-16

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

VOC Sample Container

Benzene (mg/kg)

Bromodichloromethane (mg/kg)

Bromoform (mg/kg)

Carbon Tetrachloride (mg/kg)

Chlorobenzene (mg/kg)

Dibromochloromethane (mg/kg)

Chloroethane (mg/kg)

Chloroform (mg/kg)

Chloromethane (mg/kg)

1,2-Dichlorobenzene (mg/kg)

1,3-Dichlorobenzene (mg/kg)

1,4-Dichlorobenzene (mg/kg)

1,1-Dichloroethane (mg/kg)

1,2-Dichloroethane (mg/kg)

1,1-Dichloroethylene (mg/kg)

cis-1,2-Dichloroethylene (mg/kg)

trans-1,2-Dichloroethylene (mg/kg)

Dichloromethane (mg/kg)

Field MeOH Field MeOH

<0.0050 <0.0050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.10 <0.10

<0.10 <0.10

<0.10 <0.10

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.30 <0.30

TCLP Metals

Volatile Organic 
Compounds
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2094442 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

20

SOIL

Soil Soil Soil Soil Soil
10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18

BH134M-04 BH135-01 Z112 BH135-02 BH135-03

L2094442-18 L2094442-21 L2094442-22 L2094442-23 L2094442-24

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

VOC Sample Container

Benzene (mg/kg)

Bromodichloromethane (mg/kg)

Bromoform (mg/kg)

Carbon Tetrachloride (mg/kg)

Chlorobenzene (mg/kg)

Dibromochloromethane (mg/kg)

Chloroethane (mg/kg)

Chloroform (mg/kg)

Chloromethane (mg/kg)

1,2-Dichlorobenzene (mg/kg)

1,3-Dichlorobenzene (mg/kg)

1,4-Dichlorobenzene (mg/kg)

1,1-Dichloroethane (mg/kg)

1,2-Dichloroethane (mg/kg)

1,1-Dichloroethylene (mg/kg)

cis-1,2-Dichloroethylene (mg/kg)

trans-1,2-Dichloroethylene (mg/kg)

Dichloromethane (mg/kg)

<2.5 <2.5 <2.5

<0.025 <0.025 <0.025

<0.50 <0.50 <0.50

<0.050 <0.050 <0.050

37.3 150 66.6

<0.25 <0.25 <0.25

<0.050 <0.050 <0.050

0.263 0.206 0.728

<5.0 <5.0 <5.0

1.18 4.51 1.72

3.15 3.98 3.06

<0.0010 <0.0010 <0.0010

<0.25 <0.25 <0.25

<1.0 <1.0 <1.0

<0.050 <0.050 <0.050

<1.0 <1.0 <1.0

<0.15 <0.15 <0.15

2.66 1.46 7.11

Field MeOH Field MeOH

<0.0050 0.0080

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.10 <0.10

<0.10 <0.10

<0.10 <0.10

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.30 <0.30

TCLP Metals

Volatile Organic 
Compounds
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

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

Version: FINAL REV. 3

20

SOIL

Soil Soil Soil Soil Soil
10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18

BH135-05 BH135-06 BH135-07 BH136-01 BH136-02

L2094442-26 L2094442-27 L2094442-28 L2094442-29 L2094442-30

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

VOC Sample Container

Benzene (mg/kg)

Bromodichloromethane (mg/kg)

Bromoform (mg/kg)

Carbon Tetrachloride (mg/kg)

Chlorobenzene (mg/kg)

Dibromochloromethane (mg/kg)

Chloroethane (mg/kg)

Chloroform (mg/kg)

Chloromethane (mg/kg)

1,2-Dichlorobenzene (mg/kg)

1,3-Dichlorobenzene (mg/kg)

1,4-Dichlorobenzene (mg/kg)

1,1-Dichloroethane (mg/kg)

1,2-Dichloroethane (mg/kg)

1,1-Dichloroethylene (mg/kg)

cis-1,2-Dichloroethylene (mg/kg)

trans-1,2-Dichloroethylene (mg/kg)

Dichloromethane (mg/kg)

Field MeOH

<0.0050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.10

<0.10

<0.10

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.30

TCLP Metals

Volatile Organic 
Compounds
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2094442 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

20

SOIL

Soil Soil Soil Soil Soil
10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18

BH131M-02 BH131M-04 BH131M-06 BH132-01 BH132-02

L2094442-2 L2094442-4 L2094442-6 L2094442-7 L2094442-8

1,2-Dichloropropane (mg/kg)

cis-1,3-Dichloropropylene (mg/kg)

trans-1,3-Dichloropropylene (mg/kg)

1,3-Dichloropropene (cis & trans) (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

1,1,1,2-Tetrachloroethane (mg/kg)

1,1,2,2-Tetrachloroethane (mg/kg)

Tetrachloroethylene (mg/kg)

Toluene (mg/kg)

1,1,1-Trichloroethane (mg/kg)

1,1,2-Trichloroethane (mg/kg)

Trichloroethylene (mg/kg)

Trichlorofluoromethane (mg/kg)

Vinyl Chloride (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

<0.050

<0.050

<0.050

<0.10

<0.015

<0.20

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.010

<0.10

<0.10

<0.050

<0.050

<0.075

90.0

90.6

<200 <200 <200

<200 <200 <200

<200 <200

<200 <200

<100

<100

83.2 94.7 87.2

107.0

<0.0050 <0.0050

0.0770 <0.0050

0.0292 <0.0040

0.074 <0.010

0.173 <0.010

0.254 <0.010

0.353 <0.015

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description
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Grouping Analyte

Sampled Time

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

Version: FINAL REV. 3

20

SOIL

Soil Soil Soil Soil Soil
10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18

BH132-06 BH133-01 BH133-02 BH134M-01 BH134M-02

L2094442-12 L2094442-13 L2094442-14 L2094442-15 L2094442-16

1,2-Dichloropropane (mg/kg)

cis-1,3-Dichloropropylene (mg/kg)

trans-1,3-Dichloropropylene (mg/kg)

1,3-Dichloropropene (cis & trans) (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

1,1,1,2-Tetrachloroethane (mg/kg)

1,1,2,2-Tetrachloroethane (mg/kg)

Tetrachloroethylene (mg/kg)

Toluene (mg/kg)

1,1,1-Trichloroethane (mg/kg)

1,1,2-Trichloroethane (mg/kg)

Trichloroethylene (mg/kg)

Trichlorofluoromethane (mg/kg)

Vinyl Chloride (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.10 <0.10

<0.015 <0.015

<0.20 <0.20

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.010 <0.010

<0.10 <0.10

<0.10 <0.10

<0.050 <0.050

<0.050 <0.050

<0.075 <0.075

92.0 88.9

90.7 88.0

260 <200 <200 <200

3660 <200 1620 <200

<200 <200

<200 <200

<100 <100

<100 <100

94.5 85.6 74.3 88.0

105.3 107.1

<0.0050 <0.0050

<0.0050 <0.0050

<0.0040 <0.0040

<0.010 <0.010

<0.010 <0.010

<0.010 <0.010

<0.015 <0.015

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description
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Sampled Date

Grouping Analyte

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

Version: FINAL REV. 3

20

SOIL

Soil Soil Soil Soil Soil
10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18

BH134M-04 BH135-01 Z112 BH135-02 BH135-03

L2094442-18 L2094442-21 L2094442-22 L2094442-23 L2094442-24

1,2-Dichloropropane (mg/kg)

cis-1,3-Dichloropropylene (mg/kg)

trans-1,3-Dichloropropylene (mg/kg)

1,3-Dichloropropene (cis & trans) (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

1,1,1,2-Tetrachloroethane (mg/kg)

1,1,2,2-Tetrachloroethane (mg/kg)

Tetrachloroethylene (mg/kg)

Toluene (mg/kg)

1,1,1-Trichloroethane (mg/kg)

1,1,2-Trichloroethane (mg/kg)

Trichloroethylene (mg/kg)

Trichlorofluoromethane (mg/kg)

Vinyl Chloride (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.10 <0.10

<0.015 <0.015

<0.20 <0.20

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.010 <0.010

<0.10 <0.10

<0.10 <0.10

<0.050 <0.050

<0.050 <0.050

<0.075 <0.075

81.4 82.5

83.1 84.8

<200 <200 <200 <200

<200 <200 <200 250

<200 <200

<200 250

<100 <100

<100 <100

67.3 78.7 93.1 80.1

90.3 92.4

<0.0050 0.0150

<0.0050 0.100

<0.0040 0.237

<0.010 0.850

<0.010 0.660

<0.010 1.10

<0.015 1.47

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description
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Sampled Date

Grouping Analyte

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

Version: FINAL REV. 3

20

SOIL

Soil Soil Soil Soil Soil
10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18

BH135-05 BH135-06 BH135-07 BH136-01 BH136-02

L2094442-26 L2094442-27 L2094442-28 L2094442-29 L2094442-30

1,2-Dichloropropane (mg/kg)

cis-1,3-Dichloropropylene (mg/kg)

trans-1,3-Dichloropropylene (mg/kg)

1,3-Dichloropropene (cis & trans) (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

1,1,1,2-Tetrachloroethane (mg/kg)

1,1,2,2-Tetrachloroethane (mg/kg)

Tetrachloroethylene (mg/kg)

Toluene (mg/kg)

1,1,1-Trichloroethane (mg/kg)

1,1,2-Trichloroethane (mg/kg)

Trichloroethylene (mg/kg)

Trichlorofluoromethane (mg/kg)

Vinyl Chloride (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

<0.050

<0.050

<0.050

<0.10

<0.015

<0.20

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.010

<0.10

<0.10

<0.050

<0.050

<0.075

78.6

92.1

<200 <200

240 <200

<200

<200

<100

<100

93.5 81.5

100.2

<0.0050

<0.0050

<0.0040

<0.010

<0.010

<0.010

<0.015

Volatile Organic 
Compounds

Hydrocarbons

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

Version: FINAL REV. 3

20

SOIL

Soil Soil Soil Soil Soil
10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18

BH131M-02 BH131M-04 BH131M-06 BH132-01 BH132-02

L2094442-2 L2094442-4 L2094442-6 L2094442-7 L2094442-8

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

0.127 <0.010

0.099 <0.010

0.078 <0.010

0.0306 <0.0050

0.145 <0.010

<0.010 <0.010

0.155 <0.010

<0.050 <0.050

<0.010 <0.010

0.013 <0.010

0.071 <0.010

0.144 <0.010

<0.050 <0.050

89.8 93.1

102.8 115.3

78.6 87.9

96.2 101.8

0.264 <0.020

3.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons
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20

SOIL

Soil Soil Soil Soil Soil
10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18

BH132-06 BH133-01 BH133-02 BH134M-01 BH134M-02

L2094442-12 L2094442-13 L2094442-14 L2094442-15 L2094442-16

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

<0.010 <0.010

<0.010 <0.010

<0.020 <0.010

<0.0050 <0.0050

<0.010 <0.010

<0.010 <0.010

<0.010 <0.010

<0.050 <0.050

0.047 <0.010

0.020 <0.010

0.014 <0.010

0.014 <0.010

<0.050 <0.050

101.2 99.5

117.5 107.7

87.5 82.3

108.9 105.3

<0.020 <0.020

<0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons

DLCI
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2094442 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

20

SOIL

Soil Soil Soil Soil Soil
10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18

BH134M-04 BH135-01 Z112 BH135-02 BH135-03

L2094442-18 L2094442-21 L2094442-22 L2094442-23 L2094442-24

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

<0.010 0.606

<0.010 0.368

<0.010 0.795

<0.0050 0.120

<0.010 1.88

<0.010 0.033

<0.010 0.688

<0.050 <0.050

<0.010 0.045

<0.010 0.074

<0.010 0.814

<0.010 1.54

<0.050 <0.050

83.9 70.2

118.4 94.6

94.8 58.3

97.3 76.0

<0.020 1.10

<0.15 14.8

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2094442 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

20

SOIL

Soil Soil Soil Soil Soil
10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18 10-MAY-18

BH135-05 BH135-06 BH135-07 BH136-01 BH136-02

L2094442-26 L2094442-27 L2094442-28 L2094442-29 L2094442-30

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

<0.010

<0.010

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.050

0.011

0.011

<0.010

<0.010

<0.050

90.8

97.4

89.3

97.1

<0.020

<0.15

Polycyclic 
Aromatic 
Hydrocarbons
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Reference Information

DLCI
DUP-H
DUP-H,J

E
K
MS-B

Detection Limit Raised: Chromatographic Interference due to co-elution.
Duplicate results outside ALS DQO, due to sample heterogeneity.
Duplicate results outside ALS DQO, due to sample heterogeneity. Duplicate results and limits are expressed in terms of absolute 
difference.
Matrix Spike recovery outside ALS DQO due to heterogeneous analyte background in sample.
Matrix Spike recovery outside ALS DQO due to sample matrix effects.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

03-JUL-18 18:02 (MT)

L2094442 CONTD....

18PAGE of

CL-PASTE-IC-VA

EPH-TUMB-FID-VA

HG-200.2-CVAF-VA

HG-TCLP-CVAFS-VA

LEPH/HEPH-CALC-VA

MET-200.2-CCMS-VA

Chloride in Soil (Paste) by IC

EPH in Solids by Tumbler and GCFID

Mercury in Soil by CVAAS

Mercury by CVAAS (TCLP)

LEPHs and HEPHs

Metals in Soil by CRC ICPMS

A soil extract produced by the saturated paste extraction procedure is analyzed for chloride by Ion Chromatography with conductivity detection. 

Analysis is in accordance with BC MOE Lab Manual method "Extractable Petroleum Hydrocarbons in Solids by GC/FID", v2.1, July 1999.  Soil 
samples are extracted with a 1:1 mixture of hexane and acetone using a rotary extraction technique modified from EPA 3570 prior to gas 
chromatography with flame ionization detection (GC-FID).  EPH results include Polycyclic Aromatic Hydrocarbons (PAH) and are  therefore not 
equivalent to Light and Heavy Extractable Petroleum Hydrocarbons (LEPH/HEPH).

Soil samples are digested with hot nitric and hydrochloric acids, followed by CVAAS analysis.  This method is fully compliant with the BC SALM strong 
acid leachable metals digestion method.

This analysis is carried out in accordance with the extraction procedure outlined in "Test Methods for Evaluating Solid Waste - Physical/Chemical 
Methods Volume 1C" SW-846 EPA Method 1311, published by the United States Environmental Protection Agency (EPA).  In summary, the sample is
extracted at a 20:1 liquid to solids ratio for 16 to 20 hours using either extraction fluid #1 (glacial acetic acid, water and sodium hydroxide) or extraction 
fluid #2 (glacial acetic acid), depending on the pH of the original sample.  The extract is then filtered through a 0.6 to 0.8 micron glass fibre filter and 
analysed using atomic absorption spectrophotometry (EPA 245.7).

LEPHs and HEPHs are measures of Light and Heavy Extractable Petroleum Hydrocarbons in soil. Results are calculated by subtraction of applicable 
PAH concentrations from EPH10-19 and EPH19-32, as per the BC Lab Manual LEPH/HEPH calculation procedure.
LEPHs = EPH10-19 minus Acenaphthene, Acridine, Anthracene, Fluorene, Naphthalene and Phenanthrene.
HEPHs = EPH19-32 minus Benz(a)anthracene, Benzo(a)pyrene, Fluoranthene, and Pyrene.

This method uses a heated strong acid digestion with HNO3 and HCl and is intended to liberate metals that may be environmentally available.  Silicate
minerals are not solubilized.  Dependent on sample matrix, some metals may be only partially recovered, including Al, Ba, Be, Cr, Sr, Ti, Tl, V, W, and 
Zr.  Volatile forms of sulfur (including sulfide) may not be captured, as they may be lost during sampling, storage, or digestion.  Analysis is by 
Collision/Reaction Cell ICPMS.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Carter-CSSS / EPA 300.1 (modified)

BC MOE EPH GCFID

EPA 200.2/1631E (mod)

EPA 1311/245.7

BC MOE LEPH/HEPH

EPA 200.2/6020A (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 3

Applies to Sample Number(s)Parameter Qualifier
L2094442-12, -28, -4, -6
L2094442-18, -23
L2094442-18, -23
L2094442-12, -28, -4, -6
L2094442-12, -28, -4, -6
L2094442-12, -28, -4, -6
L2094442-24, -26, -30
L2094442-12, -28, -4, -6
L2094442-18, -23
L2094442-12, -28, -4, -6
L2094442-30
L2094442-18, -23
L2094442-14, -16, -2, -8
L2094442-21, -22, -23
L2094442-14, -16, -2, -8

Antimony (Sb)
Antimony (Sb)
Chromium (Cr)
Manganese (Mn)
Molybdenum (Mo)
Selenium (Se)
Uranium (U)
Zinc (Zn)
Zinc (Zn)
Thallium (Tl)
Phenanthrene
Benzo(b&j)fluoranthene
EPH10-19
Calcium (Ca)-Leachable
1-Methylnaphthalene

DUP-H
DUP-H
DUP-H
DUP-H
DUP-H
DUP-H
DUP-H
DUP-H
DUP-H
DUP-H,J
E
K
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

20
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Reference Information 03-JUL-18 18:02 (MT)

L2094442 CONTD....

19PAGE of

MET-PASTE-ICP-VA

MET-TCLP-ICP-VA

MOISTURE-VA

PAH-TMB-H/A-MS-VA

PH-1:2-VA

SAT-PCNT-VA

VH-HSFID-VA

VH-SURR-FID-VA

VOC-HSMS-VA

VOC7-L-HSMS-VA

VOC7/VOC-SURR-MS-VA

VPH-CALC-VA

XYLENES-CALC-VA

Metals in Soil (Paste) by ICPOES

Metals by ICPOES (TCLP)

Moisture content

PAH - Rotary Extraction (Hexane/Acetone)

pH in Soil (1:2 Soil:Water Extraction)

Saturation Percentage

VH in soil by Headspace GCFID

VH Surrogates for Soils
VOCs in soil by Headspace GCMS

VOCs in soil by Headspace GCMS

VOC7 and/or VOC Surrogates for Soils
VPH is VH minus select aromatics

Sum of Xylene Isomer Concentrations

A soil extract produced by the saturated paste extraction procedure is analyzed for Sodium, Calcium, and Magnesium by ICPOES as per "Soil 
Sampling and Methods of Analysis" by M. Carter.

This analysis is carried out in accordance with the extraction procedure outlined in "Test Methods for Evaluating Solid Waste - Physical/Chemical 
Methods Volume 1C" SW-846 EPA Method 1311, published by the United States Environmental Protection Agency (EPA).  In summary, the sample is
extracted at a 20:1 liquid to solids ratio for 16 to 20 hours using either extraction fluid #1 (glacial acetic acid, water and sodium hydroxide) or extraction 
fluid #2 (glacial acetic acid), depending on the pH of the original sample.  The extract is then filtered through a 0.6 to 0.8 micron glass fibre filter and 
analysed using inductively coupled plasma - optical emission spectrophotometry (EPA Method 6010B).

This analysis is carried out gravimetrically by drying the sample at 105 C for a minimum of six hours.

This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA). The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of hexane and acetone.  The extract is then solvent exchanged to toluene. The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Benzo(a)pyrene Total Potency Equivalents [B(a)P TPE] represents the sum of estimated cancer potency relative to B(a)P for all potentially 
carcinogenic unsubstituted PAHs, and is calculated as per the CCME PAH Soil Quality Guidelines reference document (2010).

This analysis is carried out in accordance with procedures described in the pH, Electrometric in Soil and Sediment method - Section B 
Physical/Inorganic and Misc. Constituents, BC Environmental Laboratory Manual 2007.  The procedure involves mixing the dried (at <60°C) and sieved
(No. 10 / 2mm) sample with deionized/distilled water at a 1:2 ratio of sediment to water.  The pH of the solution is then measured using a standard pH 
probe.

Saturation Percentage (SP) is the total volume of water present in a saturated paste (in mL) divided by the dry weight of the sample (in grams), 
expressed as a percentage, as described in "Soil Sampling and Methods of Analysis" by M. Carter.

This analysis involves the extraction of a subsample of the sediment/soil with methanol. Aliquots of the methanol extract are then added to water and 
reagents, then heated in a sealed vial to equilibrium.  The headspace from the vial is analyzed for Volatile Hydrocarbons (VH) by capillary column gas 
chromatography with flame-ionization detection (GC/FID). The methanol extraction and VH analysis are carried out in accordance with the British 
Columbia Ministry of Environment, Lands and Parks (BCMELP) Analytical Method for Contaminated Sites "Volatile Hydrocarbons in Solids by GC/FID"
(Version 2.1 July 1999).

The soil methanol extract is added to water and reagents, then heated in a sealed vial to equilibrium.  The headspace from the vial is transferred into a 
gas chromatograph.  Target compound concentrations are measured using mass spectrometry detection.

The soil methanol extract is added to water and reagents, then heated in a sealed vial to equilibrium.  The headspace from the vial is transferred into a 
gas chromatograph.  Target compound concentrations are measured using mass spectrometry detection.

VPHs measures Volatile Petroleum Hydrocarbons in soil. Results are calculated by subtraction of specific Monocyclic Aromatic Hydrocarbons from 
VH6-10, as per the BC Lab Manual VPH calculation procedure.
VPHs = VH6-10 minus Benzene, Toluene, Ethylbenzene, Xylenes, and Styrene

Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers.  Results below detection limit (DL) are treated as zero.  
The DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil
Soil

Soil

Soil
Soil

Soil

Carter-CSSS / EPA 6010B (modified)

EPA 1311/6010B

CWS for PHC in Soil - Tier 1

EPA 3570/8270

BC WLAP METHOD: PH, ELECTROMETRIC, SOIL

Carter-CSSS

BC Env. Lab Manual (VH in Solids)

BC Env. Lab Manual (VH in Solids)
EPA 5035A/5021A/8260C

EPA 5035A/5021A/8260C

EPA 5035A/5021A/8260C
BC MOE VPH

EPA 8260B & 524.2

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Version: FINAL REV. 3

20
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Reference Information 03-JUL-18 18:02 (MT)

L2094442 CONTD....

20PAGE of

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

15-609540 15-609550 15-609552

Version: FINAL REV. 3
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Chrom Perfect Chromatogram Report

Printed on 5/18/2018 2:00:56 PM Page 1 of 1

ALS Sample ID: L2094442-2
Client Sample ID: BH131M-02
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 7/3/2018 1:15:37 PM Page 1 of 1

ALS Sample ID: L2094442-7
Client Sample ID: BH132-01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/18/2018 2:00:58 PM Page 1 of 1

ALS Sample ID: L2094442-8
Client Sample ID: BH132-02
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 7/3/2018 2:59:35 PM Page 1 of 1

ALS Sample ID: L2094442-13
Client Sample ID: BH133-01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.

City of Vancouver - FOI 2022-084 - Page 1345 of 1790

BC EPH OR A ON ISTRIBU N RE RT 

tPHl 0-19 f::PH l9-:H ' ... ·-
liC:10 nt Jt.l ;!C3'2 

17'l"C .l3 □ 'C % 7"C 

~4Ei'F - 'F BJ-;"F 

' Gi soline_. ~ o,t or mis.• LUbe Oi lsf Cr~a;I!" 

,lll@e~/ Je' f'l t-e;I~ 



Chrom Perfect Chromatogram Report

Printed on 5/18/2018 2:01:00 PM Page 1 of 1

ALS Sample ID: L2094442-14
Client Sample ID: BH133-02
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 6/19/2018 3:23:58 PM Page 1 of 1

ALS Sample ID: L2094442-15
Client Sample ID: BH134M-01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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ALS Sample ID: L2094442-16
Client Sample ID: BH134M-02
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report
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ALS Sample ID: L2094442-21
Client Sample ID: BH135-01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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ALS Sample ID: L2094442-22
Client Sample ID: Z112
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 7/3/2018 1:15:43 PM Page 1 of 1

ALS Sample ID: L2094442-29
Client Sample ID: BH136-01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 6/20/2018 2:19:01 PM Page 1 of 1

ALS Sample ID: L2094442-30
Client Sample ID: BH136-02
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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09-JUL-18 14:27 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2096509 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH139-01 BH139-02 BH139-03 BH139-04 BH139-05

L2096509-1 L2096509-2 L2096509-3 L2096509-4 L2096509-5

Moisture (%)

pH (1:2 soil:water) (pH)

Chloride (Cl) (mg/kg)

% Saturation (%)

Sodium (Na) (mg/kg)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

9.21 8.26 13.6 18.5

8.10 8.15 8.01 7.71 8.26

16500 13900 11300 10800 19600

0.42 1.80 0.25 0.22 0.36

11.2 9.14 1.99 1.66 6.88

67.2 405 58.3 47.7 61.2

0.22 0.32 0.15 0.15 0.22

<5.0 48.7 <5.0 <5.0 6.8

0.188 0.404 0.086 0.053 0.067

19.9 44.1 16.7 16.2 38.2

7.79 7.53 5.25 4.63 10.7

22.2 91.3 39.2 14.9 24.5

20500 28300 15700 14600 23300

5.70 147 7.10 4.01 4.99

7.3 12.3 5.4 5.0 18.4

380 547 201 202 295

0.0276 0.919 0.0294 0.0213 0.0198

0.66 1.80 0.38 0.20 3.17

16.6 35.8 9.42 7.75 23.3

<0.20 <0.20 <0.20 <0.20 <0.20

<0.10 <0.10 <0.10 <0.10 <0.10

53.7 425 37.5 29.0 34.3

0.053 <0.050 <0.050 <0.050 0.083

<2.0 7.0 <2.0 <2.0 <2.0

<0.50 0.79 <0.50 <0.50 <0.50

0.667 0.941 0.453 0.306 1.01

52.6 59.8 40.0 42.1 72.9

72.7 206 84.9 35.5 48.9

8.90 9.02

4.10 2.12

7.39 5.15

4.93 4.93

<1.0 <1.0

<1.0 <1.0

Physical Tests

Saturated Paste 
Extractables

Metals

TCLP Metals
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09-JUL-18 14:27 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2096509 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH140-01 BH140-02 BH140-03 BH140-05 BH140-06

L2096509-7 L2096509-9 L2096509-10 L2096509-12 L2096509-13

Moisture (%)

pH (1:2 soil:water) (pH)

Chloride (Cl) (mg/kg)

% Saturation (%)

Sodium (Na) (mg/kg)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

36.6

7.47 7.00 6.71 6.52 8.24

21800 10500 10400 11300 15400

0.49 2.05 0.88 1.18 0.38

6.67 5.29 2.30 2.62 8.71

105 67.8 64.4 112 46.5

0.29 0.17 0.15 0.18 0.32

<5.0 <5.0 <5.0 6.0 11.7

0.106 0.622 3.25 2.64 0.303

25.7 24.7 10.6 14.6 29.9

11.1 6.98 4.74 4.86 10.0

24.5 38.2 393 388 30.0

25000 18000 12000 13600 25300

16.2 50.2 14.9 43.4 9.09

10.1 7.2 5.9 5.8 17.3

387 355 205 199 275

0.0402 0.0791 0.0240 0.0423 0.0550

0.76 0.96 0.32 0.57 3.04

17.7 26.2 11.3 13.1 28.0

<0.20 <0.20 <0.20 <0.20 0.47

<0.10 <0.10 0.11 0.23 0.12

39.0 32.2 38.4 71.0 41.7

0.080 0.057 <0.050 <0.050 0.144

<2.0 <2.0 <2.0 <2.0 <2.0

<0.50 <0.50 <0.50 <0.50 <0.50

0.505 0.329 0.322 0.391 2.98

64.3 41.9 37.8 41.6 48.9

74.3 134 294 279 59.5

8.04

1.67

4.96

4.93

<1.0

<1.0

Physical Tests

Saturated Paste 
Extractables

Metals

TCLP Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2096509 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH141-02 BH141-04 BH141-07 BH142-02 Z118

L2096509-16 L2096509-18 L2096509-21 L2096509-23 L2096509-24

Moisture (%)

pH (1:2 soil:water) (pH)

Chloride (Cl) (mg/kg)

% Saturation (%)

Sodium (Na) (mg/kg)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

7.44 8.65

7.87 7.54 8.13 7.56 7.51

13900 12600 17300 10900 11100

0.55 0.35 0.57 0.16 0.12

2.91 2.05 16.5 1.93 1.78

75.0 60.6 50.3 56.1 46.8

0.18 0.17 0.45 0.13 0.14

<5.0 <5.0 13.0 <5.0 <5.0

0.103 0.070 0.452 0.044 0.041

20.3 15.6 40.0 12.4 12.4

6.21 6.48 12.2 4.73 4.91

24.4 19.6 33.4 13.6 13.7

19200 17800 35800 15000 15500

56.8 5.07 9.78 4.95 3.20

6.4 5.4 22.3 4.5 4.5

284 199 342 196 207

0.164 0.0143 0.0591 0.0116 0.0137

0.46 0.32 4.04 0.29 0.28

18.4 13.0 38.1 8.78 8.81

<0.20 <0.20 0.65 <0.20 <0.20

<0.10 <0.10 0.17 <0.10 <0.10

41.1 48.9 46.3 29.1 25.3

<0.050 <0.050 0.174 <0.050 <0.050

<2.0 <2.0 <2.0 <2.0 <2.0

<0.50 <0.50 <0.50 <0.50 <0.50

0.357 0.389 4.65 0.310 0.306

50.9 49.9 58.4 45.0 48.2

49.3 47.6 77.3 26.1 25.9

Physical Tests

Saturated Paste 
Extractables

Metals

TCLP Metals
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09-JUL-18 14:27 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2096509 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH142-03 Z119 BH142-05 BH145-01 BH145-02

L2096509-25 L2096509-26 L2096509-28 L2096509-31 L2096509-32

Moisture (%)

pH (1:2 soil:water) (pH)

Chloride (Cl) (mg/kg)

% Saturation (%)

Sodium (Na) (mg/kg)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

9.44

7.49 7.49 7.24 6.98 6.88

9040 11300 12200 15100 15000

<0.10 0.15 0.15 0.20 7.88

1.53 1.65 1.92 4.36 6.98

32.0 46.7 50.1 69.3 77.9

<0.10 0.13 0.14 0.22 0.23

<5.0 <5.0 <5.0 <5.0 <5.0

0.039 0.041 0.043 0.049 0.354

10.7 14.3 13.9 16.5 57.3

4.06 4.97 4.96 10.1 8.20

10.5 13.3 14.3 16.3 39.5

12900 16500 16100 18500 25900

1.79 2.58 2.73 3.64 401

4.6 5.7 4.9 8.3 11.9

202 227 199 286 325

0.0070 0.0106 0.0113 0.0151 0.0491

0.29 0.20 0.21 0.65 1.09

6.93 9.08 8.94 11.6 41.2

<0.20 <0.20 <0.20 <0.20 <0.20

<0.10 <0.10 <0.10 <0.10 <0.10

23.2 28.9 37.2 28.6 24.5

<0.050 <0.050 <0.050 0.069 0.067

<2.0 <2.0 <2.0 <2.0 2.1

<0.50 <0.50 <0.50 <0.50 <0.50

0.255 0.291 0.319 0.324 0.269

35.4 47.1 50.0 49.8 59.6

23.9 27.4 26.5 47.7 98.2

7.19

1.56

4.94

4.93

<1.0

<1.0

Physical Tests

Saturated Paste 
Extractables

Metals

TCLP Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2096509 CONTD....

6PAGE of

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

Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH145-04 BH145-05 BH145-06 BH150-01 BH150-02

L2096509-34 L2096509-35 L2096509-36 L2096509-38 L2096509-39

Moisture (%)

pH (1:2 soil:water) (pH)

Chloride (Cl) (mg/kg)

% Saturation (%)

Sodium (Na) (mg/kg)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

16.9 4.67

8.16 8.04 7.62 7.52 6.83

12800 15000 12200 14200 11800

0.51 0.95 1.23 1.71 0.57

3.34 4.75 9.29 5.00 2.38

64.7 332 41.3 87.9 53.9

0.20 0.26 0.22 0.21 0.13

<5.0 8.4 7.3 <5.0 <5.0

0.084 0.093 0.332 0.293 0.154

12.8 18.1 21.4 26.8 10.6

5.85 7.24 8.17 7.97 5.88

31.0 1510 21.4 33.0 60.1

18200 23200 22100 21000 17200

31.3 225 163 41.6 11.0

5.1 7.8 13.7 7.4 5.4

275 272 247 373 229

0.115 0.186 0.0534 0.0647 0.0182

0.40 0.61 3.87 0.75 0.50

9.37 12.6 23.0 27.1 11.2

<0.20 <0.20 0.42 <0.20 <0.20

<0.10 0.20 0.11 <0.10 <0.10

34.1 64.4 34.3 47.4 25.9

0.062 0.065 0.117 0.055 <0.050

5.0 43.8 163 <2.0 <2.0

<0.50 <0.50 <0.50 <0.50 <0.50

0.411 0.538 3.11 0.346 0.306

45.8 50.2 39.4 49.8 40.7

52.5 86.0 52.7 81.1 152

8.39 8.87

1.62 1.61

5.01 4.98

4.91 4.93

<1.0 <1.0

<1.0 <1.0

Physical Tests

Saturated Paste 
Extractables

Metals

TCLP Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2096509 CONTD....

7PAGE of

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

Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH150-03 BH150-04 BH150-05 Z120

L2096509-40 L2096509-41 L2096509-42 L2096509-45

Moisture (%)

pH (1:2 soil:water) (pH)

Chloride (Cl) (mg/kg)

% Saturation (%)

Sodium (Na) (mg/kg)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

6.91 6.94 6.90

2.44 2.49

22.9 24.0

2.5 3.0

13500 12100 14300

0.27 0.22 0.32

2.23 2.28 2.61

51.3 55.2 61.8

0.16 0.15 0.17

<5.0 <5.0 <5.0

0.053 0.053 0.070

14.7 21.8 14.6

5.51 5.32 6.09

15.8 15.8 17.9

15800 15600 17300

4.10 3.30 6.58

6.6 5.8 6.1

236 217 250

0.0150 0.0130 0.0155

0.29 0.21 0.26

9.93 9.74 12.9

<0.20 <0.20 <0.20

<0.10 <0.10 <0.10

26.3 26.9 37.3

<0.050 0.052 <0.050

<2.0 <2.0 <2.0

<0.50 <0.50 <0.50

0.308 0.362 0.342

42.1 41.9 47.7

31.3 30.0 35.4

Physical Tests

Saturated Paste 
Extractables

Metals

TCLP Metals
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Sample ID 
Description
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Sampled Date

Grouping Analyte

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

Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH139-01 BH139-02 BH139-03 BH139-04 BH139-05

L2096509-1 L2096509-2 L2096509-3 L2096509-4 L2096509-5

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

VOC Sample Container

Benzene (mg/kg)

Bromodichloromethane (mg/kg)

Bromoform (mg/kg)

Carbon Tetrachloride (mg/kg)

Chlorobenzene (mg/kg)

Dibromochloromethane (mg/kg)

Chloroethane (mg/kg)

Chloroform (mg/kg)

Chloromethane (mg/kg)

1,2-Dichlorobenzene (mg/kg)

1,3-Dichlorobenzene (mg/kg)

1,4-Dichlorobenzene (mg/kg)

1,1-Dichloroethane (mg/kg)

1,2-Dichloroethane (mg/kg)

1,1-Dichloroethylene (mg/kg)

cis-1,2-Dichloroethylene (mg/kg)

trans-1,2-Dichloroethylene (mg/kg)

Dichloromethane (mg/kg)

<2.5 <2.5

<0.025 <0.025

<0.50 <0.50

<0.050 <0.050

763 198

<0.25 <0.25

<0.050 <0.050

<0.050 0.124

<5.0 <5.0

<0.25 0.28

8.24 5.70

<0.0010 <0.0010

<0.25 <0.25

<1.0 <1.0

<0.050 <0.050

<1.0 <1.0

<0.15 <0.15

<0.50 0.61

Field MeOH Field MeOH

0.0689 <0.0050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.10 <0.10

<0.10 <0.10

<0.10 <0.10

0.152 <0.050

<0.050 <0.050

0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.30 <0.30

TCLP Metals

Volatile Organic 
Compounds
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2096509 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH140-01 BH140-02 BH140-03 BH140-05 BH140-06

L2096509-7 L2096509-9 L2096509-10 L2096509-12 L2096509-13

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

VOC Sample Container

Benzene (mg/kg)

Bromodichloromethane (mg/kg)

Bromoform (mg/kg)

Carbon Tetrachloride (mg/kg)

Chlorobenzene (mg/kg)

Dibromochloromethane (mg/kg)

Chloroethane (mg/kg)

Chloroform (mg/kg)

Chloromethane (mg/kg)

1,2-Dichlorobenzene (mg/kg)

1,3-Dichlorobenzene (mg/kg)

1,4-Dichlorobenzene (mg/kg)

1,1-Dichloroethane (mg/kg)

1,2-Dichloroethane (mg/kg)

1,1-Dichloroethylene (mg/kg)

cis-1,2-Dichloroethylene (mg/kg)

trans-1,2-Dichloroethylene (mg/kg)

Dichloromethane (mg/kg)

<2.5

<0.025

<0.50

<0.050

39.1

<0.25

<0.050

<0.050

<5.0

<0.25

4.22

<0.0010

<0.25

<1.0

<0.050

<1.0

<0.15

<0.50

TCLP Metals

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

Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH141-02 BH141-04 BH141-07 BH142-02 Z118

L2096509-16 L2096509-18 L2096509-21 L2096509-23 L2096509-24

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

VOC Sample Container

Benzene (mg/kg)

Bromodichloromethane (mg/kg)

Bromoform (mg/kg)

Carbon Tetrachloride (mg/kg)

Chlorobenzene (mg/kg)

Dibromochloromethane (mg/kg)

Chloroethane (mg/kg)

Chloroform (mg/kg)

Chloromethane (mg/kg)

1,2-Dichlorobenzene (mg/kg)

1,3-Dichlorobenzene (mg/kg)

1,4-Dichlorobenzene (mg/kg)

1,1-Dichloroethane (mg/kg)

1,2-Dichloroethane (mg/kg)

1,1-Dichloroethylene (mg/kg)

cis-1,2-Dichloroethylene (mg/kg)

trans-1,2-Dichloroethylene (mg/kg)

Dichloromethane (mg/kg)

TCLP Metals

Volatile Organic 
Compounds
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Sample ID 
Description

Client ID
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Grouping Analyte

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

Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH142-03 Z119 BH142-05 BH145-01 BH145-02

L2096509-25 L2096509-26 L2096509-28 L2096509-31 L2096509-32

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

VOC Sample Container

Benzene (mg/kg)

Bromodichloromethane (mg/kg)

Bromoform (mg/kg)

Carbon Tetrachloride (mg/kg)

Chlorobenzene (mg/kg)

Dibromochloromethane (mg/kg)

Chloroethane (mg/kg)

Chloroform (mg/kg)

Chloromethane (mg/kg)

1,2-Dichlorobenzene (mg/kg)

1,3-Dichlorobenzene (mg/kg)

1,4-Dichlorobenzene (mg/kg)

1,1-Dichloroethane (mg/kg)

1,2-Dichloroethane (mg/kg)

1,1-Dichloroethylene (mg/kg)

cis-1,2-Dichloroethylene (mg/kg)

trans-1,2-Dichloroethylene (mg/kg)

Dichloromethane (mg/kg)

<2.5

<0.025

<0.50

<0.050

26.9

<0.25

<0.050

<0.050

<5.0

<0.25

4.03

<0.0010

<0.25

<1.0

<0.050

<1.0

<0.15

<0.50

TCLP Metals

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

Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH145-04 BH145-05 BH145-06 BH150-01 BH150-02

L2096509-34 L2096509-35 L2096509-36 L2096509-38 L2096509-39

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

VOC Sample Container

Benzene (mg/kg)

Bromodichloromethane (mg/kg)

Bromoform (mg/kg)

Carbon Tetrachloride (mg/kg)

Chlorobenzene (mg/kg)

Dibromochloromethane (mg/kg)

Chloroethane (mg/kg)

Chloroform (mg/kg)

Chloromethane (mg/kg)

1,2-Dichlorobenzene (mg/kg)

1,3-Dichlorobenzene (mg/kg)

1,4-Dichlorobenzene (mg/kg)

1,1-Dichloroethane (mg/kg)

1,2-Dichloroethane (mg/kg)

1,1-Dichloroethylene (mg/kg)

cis-1,2-Dichloroethylene (mg/kg)

trans-1,2-Dichloroethylene (mg/kg)

Dichloromethane (mg/kg)

<2.5 <2.5

<0.025 <0.025

<0.50 <0.50

<0.050 <0.050

75.9 32.8

<0.25 <0.25

<0.050 <0.050

<0.050 <0.050

19.4 <5.0

<0.25 <0.25

2.27 19.0

<0.0010 <0.0010

<0.25 <0.25

<1.0 <1.0

<0.050 <0.050

<1.0 <1.0

<0.15 <0.15

<0.50 <0.50

Field MeOH

0.0082

TCLP Metals

Volatile Organic 
Compounds
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

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

Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH150-03 BH150-04 BH150-05 Z120

L2096509-40 L2096509-41 L2096509-42 L2096509-45

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

VOC Sample Container

Benzene (mg/kg)

Bromodichloromethane (mg/kg)

Bromoform (mg/kg)

Carbon Tetrachloride (mg/kg)

Chlorobenzene (mg/kg)

Dibromochloromethane (mg/kg)

Chloroethane (mg/kg)

Chloroform (mg/kg)

Chloromethane (mg/kg)

1,2-Dichlorobenzene (mg/kg)

1,3-Dichlorobenzene (mg/kg)

1,4-Dichlorobenzene (mg/kg)

1,1-Dichloroethane (mg/kg)

1,2-Dichloroethane (mg/kg)

1,1-Dichloroethylene (mg/kg)

cis-1,2-Dichloroethylene (mg/kg)

trans-1,2-Dichloroethylene (mg/kg)

Dichloromethane (mg/kg)

TCLP Metals

Volatile Organic 
Compounds
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Sample ID 
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Sampled Date

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

Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH139-01 BH139-02 BH139-03 BH139-04 BH139-05

L2096509-1 L2096509-2 L2096509-3 L2096509-4 L2096509-5

1,2-Dichloropropane (mg/kg)

cis-1,3-Dichloropropylene (mg/kg)

trans-1,3-Dichloropropylene (mg/kg)

1,3-Dichloropropene (cis & trans) (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

1,1,1,2-Tetrachloroethane (mg/kg)

1,1,2,2-Tetrachloroethane (mg/kg)

Tetrachloroethylene (mg/kg)

Toluene (mg/kg)

1,1,1-Trichloroethane (mg/kg)

1,1,2-Trichloroethane (mg/kg)

Trichloroethylene (mg/kg)

Trichlorofluoromethane (mg/kg)

Vinyl Chloride (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.10 <0.10

0.214 <0.015

<0.20 <0.20

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

0.227 <0.050

<0.050 <0.050

<0.050 <0.050

<0.010 <0.010

<0.10 <0.10

<0.10 <0.10

0.270 <0.050

0.802 <0.050

1.07 <0.075

83.3
130.3

89.2 122.4

<200 <200 <200 <200

<200 470 <200 <200

<200 <200 <200

470 <200 <200

<100 <100

<100 <100

83.4 87.8 87.3 91.2

Not Reportable
172.1

<0.020 <0.0050 <0.0050

<0.020 <0.0050 <0.0050

0.0413 <0.0040 <0.0040

<0.050 <0.010 <0.010

0.053 <0.010 <0.010

0.089 <0.010 <0.010

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons

SURR-
ND

SMI SURR-
ND

DLCI

DLCI

DLCI
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Client ID

Sampled Date
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Sampled Time
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34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH140-01 BH140-02 BH140-03 BH140-05 BH140-06

L2096509-7 L2096509-9 L2096509-10 L2096509-12 L2096509-13

1,2-Dichloropropane (mg/kg)

cis-1,3-Dichloropropylene (mg/kg)

trans-1,3-Dichloropropylene (mg/kg)

1,3-Dichloropropene (cis & trans) (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

1,1,1,2-Tetrachloroethane (mg/kg)

1,1,2,2-Tetrachloroethane (mg/kg)

Tetrachloroethylene (mg/kg)

Toluene (mg/kg)

1,1,1-Trichloroethane (mg/kg)

1,1,2-Trichloroethane (mg/kg)

Trichloroethylene (mg/kg)

Trichlorofluoromethane (mg/kg)

Vinyl Chloride (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

<200

<200

<200

<200

88.6

<0.0050

<0.0050

<0.0070

0.021

0.021

0.028

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons

DLQ
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Sample ID 
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Client ID

Sampled Date
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ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2096509 CONTD....

16PAGE of

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

Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH141-02 BH141-04 BH141-07 BH142-02 Z118

L2096509-16 L2096509-18 L2096509-21 L2096509-23 L2096509-24

1,2-Dichloropropane (mg/kg)

cis-1,3-Dichloropropylene (mg/kg)

trans-1,3-Dichloropropylene (mg/kg)

1,3-Dichloropropene (cis & trans) (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

1,1,1,2-Tetrachloroethane (mg/kg)

1,1,2,2-Tetrachloroethane (mg/kg)

Tetrachloroethylene (mg/kg)

Toluene (mg/kg)

1,1,1-Trichloroethane (mg/kg)

1,1,2-Trichloroethane (mg/kg)

Trichloroethylene (mg/kg)

Trichlorofluoromethane (mg/kg)

Vinyl Chloride (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

<200 <200

<200 <200

<200 <200

<200 <200

85.8 86.1

<0.0050 0.0142

<0.0050 <0.0050

<0.0040 0.0282

<0.010 0.047

<0.010 0.039

<0.010 0.047

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons
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34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH142-03 Z119 BH142-05 BH145-01 BH145-02

L2096509-25 L2096509-26 L2096509-28 L2096509-31 L2096509-32

1,2-Dichloropropane (mg/kg)

cis-1,3-Dichloropropylene (mg/kg)

trans-1,3-Dichloropropylene (mg/kg)

1,3-Dichloropropene (cis & trans) (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

1,1,1,2-Tetrachloroethane (mg/kg)

1,1,2,2-Tetrachloroethane (mg/kg)

Tetrachloroethylene (mg/kg)

Toluene (mg/kg)

1,1,1-Trichloroethane (mg/kg)

1,1,2-Trichloroethane (mg/kg)

Trichloroethylene (mg/kg)

Trichlorofluoromethane (mg/kg)

Vinyl Chloride (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

<200

<200

<200

<200

86.9

0.0264

0.0490

0.269

1.13

1.08

1.71

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons
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34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH145-04 BH145-05 BH145-06 BH150-01 BH150-02

L2096509-34 L2096509-35 L2096509-36 L2096509-38 L2096509-39

1,2-Dichloropropane (mg/kg)

cis-1,3-Dichloropropylene (mg/kg)

trans-1,3-Dichloropropylene (mg/kg)

1,3-Dichloropropene (cis & trans) (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

1,1,1,2-Tetrachloroethane (mg/kg)

1,1,2,2-Tetrachloroethane (mg/kg)

Tetrachloroethylene (mg/kg)

Toluene (mg/kg)

1,1,1-Trichloroethane (mg/kg)

1,1,2-Trichloroethane (mg/kg)

Trichloroethylene (mg/kg)

Trichlorofluoromethane (mg/kg)

Vinyl Chloride (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

<0.015

<0.20

<0.050

<0.050

<0.050

<0.050

<0.075

122.6

114.0

<200 <200

230 <200

<200 <200

220 <200

<100

<100

90.4 88.0

174.4

1.27 0.0057

0.147 <0.0050

0.870 0.0168

1.37 0.032

1.26 0.033

1.81 0.058

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons

SURR-
ND
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34

SOIL

Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH150-03 BH150-04 BH150-05 Z120

L2096509-40 L2096509-41 L2096509-42 L2096509-45

1,2-Dichloropropane (mg/kg)

cis-1,3-Dichloropropylene (mg/kg)

trans-1,3-Dichloropropylene (mg/kg)

1,3-Dichloropropene (cis & trans) (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

1,1,1,2-Tetrachloroethane (mg/kg)

1,1,2,2-Tetrachloroethane (mg/kg)

Tetrachloroethylene (mg/kg)

Toluene (mg/kg)

1,1,1-Trichloroethane (mg/kg)

1,1,2-Trichloroethane (mg/kg)

Trichloroethylene (mg/kg)

Trichlorofluoromethane (mg/kg)

Vinyl Chloride (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons
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Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH139-01 BH139-02 BH139-03 BH139-04 BH139-05

L2096509-1 L2096509-2 L2096509-3 L2096509-4 L2096509-5

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

4-Chloro-3-methylphenol (mg/kg)

2-Chlorophenol (mg/kg)

3-Chlorophenol (mg/kg)

4-Chlorophenol (mg/kg)

2,3-Dichlorophenol (mg/kg)

2,4 & 2,5-Dichlorophenol (mg/kg)

2,6-Dichlorophenol (mg/kg)

3,4-Dichlorophenol (mg/kg)

3,5-Dichlorophenol (mg/kg)

2,4-Dimethylphenol (mg/kg)

o-Cresol (mg/kg)

m-Cresol (mg/kg)

p-Cresol (mg/kg)

Pentachlorophenol (mg/kg)

Phenol (mg/kg)

2,3,4,5-Tetrachlorophenol (mg/kg)

0.125 <0.015 <0.015

0.070 <0.010 <0.010

0.036 <0.010 <0.010

<0.060 <0.010 <0.010

<0.030 <0.0050 <0.0050

0.092 <0.010 <0.010

<0.040 <0.010 <0.010

0.056 <0.010 <0.010

0.405 <0.050 <0.050

0.578 0.030 <0.010

0.429 0.023 <0.010

0.159 <0.010 <0.010

0.104 <0.010 <0.010

<0.050 <0.050 <0.050

102.3 99.8 112.9

68.8 105.1 112.7

91.4 102.2 112.3

95.8 106.9 118.3

0.090 <0.020 <0.020

1.11 <0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons

Phenolics

DLCI

DLQ

DLQ
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Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH140-01 BH140-02 BH140-03 BH140-05 BH140-06

L2096509-7 L2096509-9 L2096509-10 L2096509-12 L2096509-13

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

4-Chloro-3-methylphenol (mg/kg)

2-Chlorophenol (mg/kg)

3-Chlorophenol (mg/kg)

4-Chlorophenol (mg/kg)

2,3-Dichlorophenol (mg/kg)

2,4 & 2,5-Dichlorophenol (mg/kg)

2,6-Dichlorophenol (mg/kg)

3,4-Dichlorophenol (mg/kg)

3,5-Dichlorophenol (mg/kg)

2,4-Dimethylphenol (mg/kg)

o-Cresol (mg/kg)

m-Cresol (mg/kg)

p-Cresol (mg/kg)

Pentachlorophenol (mg/kg)

Phenol (mg/kg)

2,3,4,5-Tetrachlorophenol (mg/kg)

0.041

0.016

0.012

0.019

<0.0050

0.036

<0.010

0.014

<0.050

0.012

0.015

0.017

0.037

<0.050

102.7

108.2

99.7

116.1

0.031

0.40

<0.020

<0.020

<0.020

<0.020

<0.020

<0.020

<0.020

<0.020

<0.020

<0.020

<0.040

<0.020

<0.040

<0.020

<0.020

<0.020

Polycyclic 
Aromatic 
Hydrocarbons

Phenolics

DLB

DLCI
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Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH141-02 BH141-04 BH141-07 BH142-02 Z118

L2096509-16 L2096509-18 L2096509-21 L2096509-23 L2096509-24

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

4-Chloro-3-methylphenol (mg/kg)

2-Chlorophenol (mg/kg)

3-Chlorophenol (mg/kg)

4-Chlorophenol (mg/kg)

2,3-Dichlorophenol (mg/kg)

2,4 & 2,5-Dichlorophenol (mg/kg)

2,6-Dichlorophenol (mg/kg)

3,4-Dichlorophenol (mg/kg)

3,5-Dichlorophenol (mg/kg)

2,4-Dimethylphenol (mg/kg)

o-Cresol (mg/kg)

m-Cresol (mg/kg)

p-Cresol (mg/kg)

Pentachlorophenol (mg/kg)

Phenol (mg/kg)

2,3,4,5-Tetrachlorophenol (mg/kg)

<0.015 0.064

<0.010 0.023

<0.010 0.016

<0.010 0.048

<0.0050 0.0058

<0.010 0.092

<0.010 <0.010

<0.010 0.022

<0.050 <0.050

<0.010 <0.010

<0.010 <0.010

<0.010 0.129

<0.010 0.126

<0.050 <0.050

99.4 97.4

110.2 106.6

102.8 98.1

108.5 103.7

<0.020 0.059

<0.15 0.71

Polycyclic 
Aromatic 
Hydrocarbons

Phenolics
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34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH142-03 Z119 BH142-05 BH145-01 BH145-02

L2096509-25 L2096509-26 L2096509-28 L2096509-31 L2096509-32

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

4-Chloro-3-methylphenol (mg/kg)

2-Chlorophenol (mg/kg)

3-Chlorophenol (mg/kg)

4-Chlorophenol (mg/kg)

2,3-Dichlorophenol (mg/kg)

2,4 & 2,5-Dichlorophenol (mg/kg)

2,6-Dichlorophenol (mg/kg)

3,4-Dichlorophenol (mg/kg)

3,5-Dichlorophenol (mg/kg)

2,4-Dimethylphenol (mg/kg)

o-Cresol (mg/kg)

m-Cresol (mg/kg)

p-Cresol (mg/kg)

Pentachlorophenol (mg/kg)

Phenol (mg/kg)

2,3,4,5-Tetrachlorophenol (mg/kg)

2.36

0.850

0.654

1.06

0.173

2.58

0.018

0.855

<0.050

0.014

0.022

0.200

2.26

<0.050

119.9

117.2

95.8

122.9

1.71

22.8

Polycyclic 
Aromatic 
Hydrocarbons

Phenolics
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34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH145-04 BH145-05 BH145-06 BH150-01 BH150-02

L2096509-34 L2096509-35 L2096509-36 L2096509-38 L2096509-39

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

4-Chloro-3-methylphenol (mg/kg)

2-Chlorophenol (mg/kg)

3-Chlorophenol (mg/kg)

4-Chlorophenol (mg/kg)

2,3-Dichlorophenol (mg/kg)

2,4 & 2,5-Dichlorophenol (mg/kg)

2,6-Dichlorophenol (mg/kg)

3,4-Dichlorophenol (mg/kg)

3,5-Dichlorophenol (mg/kg)

2,4-Dimethylphenol (mg/kg)

o-Cresol (mg/kg)

m-Cresol (mg/kg)

p-Cresol (mg/kg)

Pentachlorophenol (mg/kg)

Phenol (mg/kg)

2,3,4,5-Tetrachlorophenol (mg/kg)

2.56 0.078

0.818 0.036

0.745 0.020

1.28 0.040

0.180 0.0069

4.22 0.071

0.965 <0.010

0.894 0.032

0.132 <0.050

0.104 <0.010

0.173 0.015

4.73 0.070

3.58 0.076

<0.050 <0.050

100.4 99.3

94.4 114.8

92.9 91.3

103.9 116.3

1.94 0.055

25.4 0.74

Polycyclic 
Aromatic 
Hydrocarbons

Phenolics
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34

SOIL

Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH150-03 BH150-04 BH150-05 Z120

L2096509-40 L2096509-41 L2096509-42 L2096509-45

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

4-Chloro-3-methylphenol (mg/kg)

2-Chlorophenol (mg/kg)

3-Chlorophenol (mg/kg)

4-Chlorophenol (mg/kg)

2,3-Dichlorophenol (mg/kg)

2,4 & 2,5-Dichlorophenol (mg/kg)

2,6-Dichlorophenol (mg/kg)

3,4-Dichlorophenol (mg/kg)

3,5-Dichlorophenol (mg/kg)

2,4-Dimethylphenol (mg/kg)

o-Cresol (mg/kg)

m-Cresol (mg/kg)

p-Cresol (mg/kg)

Pentachlorophenol (mg/kg)

Phenol (mg/kg)

2,3,4,5-Tetrachlorophenol (mg/kg)

Polycyclic 
Aromatic 
Hydrocarbons

Phenolics
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2096509 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH139-01 BH139-02 BH139-03 BH139-04 BH139-05

L2096509-1 L2096509-2 L2096509-3 L2096509-4 L2096509-5

2,3,4,6-Tetrachlorophenol (mg/kg)

2,3,5,6-Tetrachlorophenol (mg/kg)

2,3,4-Trichlorophenol (mg/kg)

2,3,5-Trichlorophenol (mg/kg)

2,3,6-Trichlorophenol (mg/kg)

2,4,5-Trichlorophenol (mg/kg)

2,4,6-Trichlorophenol (mg/kg)

3,4,5-Trichlorophenol (mg/kg)

Surrogate: 2-Chlorophenol-d4 (%)

Surrogate: 2,4-Dichlorophenol-d3 (%)

Surrogate: 2,4,6-Tribromophenol (%)

Butylated Hydroxytoluene (mg/kg)

2,6-Dimethylphenol (mg/kg)

3,4-Dimethylphenol (mg/kg)

Hydroquinone (mg/kg)

2-Phenylphenol (mg/kg)

Phenolics

Non-Chlorinated 
Phenolics
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Sampled Date

Grouping Analyte

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

Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH140-01 BH140-02 BH140-03 BH140-05 BH140-06

L2096509-7 L2096509-9 L2096509-10 L2096509-12 L2096509-13

2,3,4,6-Tetrachlorophenol (mg/kg)

2,3,5,6-Tetrachlorophenol (mg/kg)

2,3,4-Trichlorophenol (mg/kg)

2,3,5-Trichlorophenol (mg/kg)

2,3,6-Trichlorophenol (mg/kg)

2,4,5-Trichlorophenol (mg/kg)

2,4,6-Trichlorophenol (mg/kg)

3,4,5-Trichlorophenol (mg/kg)

Surrogate: 2-Chlorophenol-d4 (%)

Surrogate: 2,4-Dichlorophenol-d3 (%)

Surrogate: 2,4,6-Tribromophenol (%)

Butylated Hydroxytoluene (mg/kg)

2,6-Dimethylphenol (mg/kg)

3,4-Dimethylphenol (mg/kg)

Hydroquinone (mg/kg)

2-Phenylphenol (mg/kg)

<0.020

<0.020

<0.020

<0.020

<0.020

<0.020

<0.020

<0.020

90.6

90.3

96.6

<0.20

<0.020

<0.020

<0.20

<0.60

Phenolics

Non-Chlorinated 
Phenolics
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2096509 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH141-02 BH141-04 BH141-07 BH142-02 Z118

L2096509-16 L2096509-18 L2096509-21 L2096509-23 L2096509-24

2,3,4,6-Tetrachlorophenol (mg/kg)

2,3,5,6-Tetrachlorophenol (mg/kg)

2,3,4-Trichlorophenol (mg/kg)

2,3,5-Trichlorophenol (mg/kg)

2,3,6-Trichlorophenol (mg/kg)

2,4,5-Trichlorophenol (mg/kg)

2,4,6-Trichlorophenol (mg/kg)

3,4,5-Trichlorophenol (mg/kg)

Surrogate: 2-Chlorophenol-d4 (%)

Surrogate: 2,4-Dichlorophenol-d3 (%)

Surrogate: 2,4,6-Tribromophenol (%)

Butylated Hydroxytoluene (mg/kg)

2,6-Dimethylphenol (mg/kg)

3,4-Dimethylphenol (mg/kg)

Hydroquinone (mg/kg)

2-Phenylphenol (mg/kg)

Phenolics

Non-Chlorinated 
Phenolics

City of Vancouver - FOI 2022-084 - Page 1383 of 1790



09-JUL-18 14:27 (MT)

Sample ID 
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Grouping Analyte

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

Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH142-03 Z119 BH142-05 BH145-01 BH145-02

L2096509-25 L2096509-26 L2096509-28 L2096509-31 L2096509-32

2,3,4,6-Tetrachlorophenol (mg/kg)

2,3,5,6-Tetrachlorophenol (mg/kg)

2,3,4-Trichlorophenol (mg/kg)

2,3,5-Trichlorophenol (mg/kg)

2,3,6-Trichlorophenol (mg/kg)

2,4,5-Trichlorophenol (mg/kg)

2,4,6-Trichlorophenol (mg/kg)

3,4,5-Trichlorophenol (mg/kg)

Surrogate: 2-Chlorophenol-d4 (%)

Surrogate: 2,4-Dichlorophenol-d3 (%)

Surrogate: 2,4,6-Tribromophenol (%)

Butylated Hydroxytoluene (mg/kg)

2,6-Dimethylphenol (mg/kg)

3,4-Dimethylphenol (mg/kg)

Hydroquinone (mg/kg)

2-Phenylphenol (mg/kg)

Phenolics

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

Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH145-04 BH145-05 BH145-06 BH150-01 BH150-02

L2096509-34 L2096509-35 L2096509-36 L2096509-38 L2096509-39

2,3,4,6-Tetrachlorophenol (mg/kg)

2,3,5,6-Tetrachlorophenol (mg/kg)

2,3,4-Trichlorophenol (mg/kg)

2,3,5-Trichlorophenol (mg/kg)

2,3,6-Trichlorophenol (mg/kg)

2,4,5-Trichlorophenol (mg/kg)

2,4,6-Trichlorophenol (mg/kg)

3,4,5-Trichlorophenol (mg/kg)

Surrogate: 2-Chlorophenol-d4 (%)

Surrogate: 2,4-Dichlorophenol-d3 (%)

Surrogate: 2,4,6-Tribromophenol (%)

Butylated Hydroxytoluene (mg/kg)

2,6-Dimethylphenol (mg/kg)

3,4-Dimethylphenol (mg/kg)

Hydroquinone (mg/kg)

2-Phenylphenol (mg/kg)

Phenolics

Non-Chlorinated 
Phenolics

City of Vancouver - FOI 2022-084 - Page 1385 of 1790



09-JUL-18 14:27 (MT)

Sample ID 
Description

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

Version: FINAL REV. 3

34

SOIL

Soil Soil Soil Soil
15-MAY-18 15-MAY-18 15-MAY-18 15-MAY-18

BH150-03 BH150-04 BH150-05 Z120

L2096509-40 L2096509-41 L2096509-42 L2096509-45

2,3,4,6-Tetrachlorophenol (mg/kg)

2,3,5,6-Tetrachlorophenol (mg/kg)

2,3,4-Trichlorophenol (mg/kg)

2,3,5-Trichlorophenol (mg/kg)

2,3,6-Trichlorophenol (mg/kg)

2,4,5-Trichlorophenol (mg/kg)

2,4,6-Trichlorophenol (mg/kg)

3,4,5-Trichlorophenol (mg/kg)

Surrogate: 2-Chlorophenol-d4 (%)

Surrogate: 2,4-Dichlorophenol-d3 (%)

Surrogate: 2,4,6-Tribromophenol (%)

Butylated Hydroxytoluene (mg/kg)

2,6-Dimethylphenol (mg/kg)

3,4-Dimethylphenol (mg/kg)

Hydroquinone (mg/kg)

2-Phenylphenol (mg/kg)

Phenolics

Non-Chlorinated 
Phenolics
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Reference Information

DLB
DLCI
DLQ
DUP-H
E
MES

MS-B
SMI
SURR-ND

Detection Limit Raised.  Analyte detected at comparable level in Method Blank.
Detection Limit Raised: Chromatographic Interference due to co-elution.
Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.
Duplicate results outside ALS DQO, due to sample heterogeneity.
Matrix Spike recovery outside ALS DQO due to heterogeneous analyte background in sample.
Data Quality Objective was marginally exceeded (by < 10% absolute) for < 10% of analytes in a Multi-Element Scan / Multi-Parameter 
Scan (considered acceptable as per OMOE & CCME).
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.
Surrogate recovery could not be measured due to sample matrix interference.
Surrogate recovery marginally exceeded ALS DQO.  Reported non-detect results for associated samples were deemed to be 
unaffected.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

09-JUL-18 14:27 (MT)

L2096509 CONTD....
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CL-PASTE-IC-VA

CLPHEN-TMB-MS-VA

EPH-TUMB-FID-VA

HG-200.2-CVAF-VA

HG-TCLP-CVAFS-VA

LEPH/HEPH-CALC-VA

MET-200.2-CCMS-VA

Chloride in Soil (Paste) by IC

Chlorinated Phenols by Tumbler/GCMS

EPH in Solids by Tumbler and GCFID

Mercury in Soil by CVAAS

Mercury by CVAAS (TCLP)

LEPHs and HEPHs

Metals in Soil by CRC ICPMS

A soil extract produced by the saturated paste extraction procedure is analyzed for chloride by Ion Chromatography with conductivity detection. 

A subsample of the soil/sediment is rotary extracted by solvent, derivitized, and analysed by GC/MS.

Analysis is in accordance with BC MOE Lab Manual method "Extractable Petroleum Hydrocarbons in Solids by GC/FID", v2.1, July 1999.  Soil 
samples are extracted with a 1:1 mixture of hexane and acetone using a rotary extraction technique modified from EPA 3570 prior to gas 
chromatography with flame ionization detection (GC-FID).  EPH results include Polycyclic Aromatic Hydrocarbons (PAH) and are  therefore not 
equivalent to Light and Heavy Extractable Petroleum Hydrocarbons (LEPH/HEPH).

Soil samples are digested with hot nitric and hydrochloric acids, followed by CVAAS analysis.  This method is fully compliant with the BC SALM strong 
acid leachable metals digestion method.

This analysis is carried out in accordance with the extraction procedure outlined in "Test Methods for Evaluating Solid Waste - Physical/Chemical 
Methods Volume 1C" SW-846 EPA Method 1311, published by the United States Environmental Protection Agency (EPA).  In summary, the sample is
extracted at a 20:1 liquid to solids ratio for 16 to 20 hours using either extraction fluid #1 (glacial acetic acid, water and sodium hydroxide) or extraction 
fluid #2 (glacial acetic acid), depending on the pH of the original sample.  The extract is then filtered through a 0.6 to 0.8 micron glass fibre filter and 
analysed using atomic absorption spectrophotometry (EPA 245.7).

LEPHs and HEPHs are measures of Light and Heavy Extractable Petroleum Hydrocarbons in soil. Results are calculated by subtraction of applicable 
PAH concentrations from EPH10-19 and EPH19-32, as per the BC Lab Manual LEPH/HEPH calculation procedure.
LEPHs = EPH10-19 minus Acenaphthene, Acridine, Anthracene, Fluorene, Naphthalene and Phenanthrene.
HEPHs = EPH19-32 minus Benz(a)anthracene, Benzo(a)pyrene, Fluoranthene, and Pyrene.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Carter-CSSS / EPA 300.1 (modified)

EPA 3570, 8270D, Knapp(1979)

BC MOE EPH GCFID

EPA 200.2/1631E (mod)

EPA 1311/245.7

BC MOE LEPH/HEPH

EPA 200.2/6020A (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 3

Applies to Sample Number(s)Parameter Qualifier
L2096509-40
L2096509-13, -23, -24, -32, -34, -39
L2096509-13, -23, -24, -32, -34, -39
L2096509-13, -2, -23, -24, -3, -32, -34, -39, -5
L2096509-13, -2, -23, -24, -3, -32, -34, -39, -5
L2096509-13, -2, -23, -24, -3, -32, -34, -39, -5
L2096509-13, -2, -23, -24, -3, -32, -34, -39, -5
L2096509-10, -12, -16, -18, -2, -21, -25, -26, -3, -4, -41, -
42, -5, -9
L2096509-1, -2, -31, -36, -7
L2096509-13, -2, -23, -24, -3, -32, -34, -39, -5
L2096509-13, -2, -23, -24, -3, -32, -34, -39, -5
L2096509-13, -2, -23, -24, -3, -32, -34, -39, -5

Chromium (Cr)
Molybdenum (Mo)
Uranium (U)
Benzo(a)pyrene
Benzo(g,h,i)perylene
Dibenz(a,h)anthracene
Indeno(1,2,3-c,d)pyrene
Lead (Pb)

Calcium (Ca)-Leachable
1-Methylnaphthalene
2-Methylnaphthalene
Naphthalene

DUP-H
DUP-H
DUP-H
E
E
E
E
MES

MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Duplicate
Duplicate
Duplicate
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Certified Reference Material

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

34
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MET-PASTE-ICP-VA

MET-TCLP-ICP-VA

MOISTURE-VA

PAH-TMB-H/A-MS-VA

PH-1:2-VA

PHEN-M-TMB-MS-VA

PHEN-TMB-MS-VA

SAT-PCNT-VA

VH-HSFID-VA

VH-SURR-FID-VA

VOC-HSMS-VA

VOC7-L-HSMS-VA

VOC7/VOC-SURR-MS-VA

VPH-CALC-VA

Metals in Soil (Paste) by ICPOES

Metals by ICPOES (TCLP)

Moisture content

PAH - Rotary Extraction (Hexane/Acetone)

pH in Soil (1:2 Soil:Water Extraction)

Misc. Phenolics in Soil

Phenolics by Tumbler/GC-MS

Saturation Percentage

VH in soil by Headspace GCFID

VH Surrogates for Soils
VOCs in soil by Headspace GCMS

VOCs in soil by Headspace GCMS

VOC7 and/or VOC Surrogates for Soils
VPH is VH minus select aromatics

This method uses a heated strong acid digestion with HNO3 and HCl and is intended to liberate metals that may be environmentally available.  Silicate
minerals are not solubilized.  Dependent on sample matrix, some metals may be only partially recovered, including Al, Ba, Be, Cr, Sr, Ti, Tl, V, W, and 
Zr.  Volatile forms of sulfur (including sulfide) may not be captured, as they may be lost during sampling, storage, or digestion.  Analysis is by 
Collision/Reaction Cell ICPMS.

A soil extract produced by the saturated paste extraction procedure is analyzed for Sodium, Calcium, and Magnesium by ICPOES as per "Soil 
Sampling and Methods of Analysis" by M. Carter.

This analysis is carried out in accordance with the extraction procedure outlined in "Test Methods for Evaluating Solid Waste - Physical/Chemical 
Methods Volume 1C" SW-846 EPA Method 1311, published by the United States Environmental Protection Agency (EPA).  In summary, the sample is
extracted at a 20:1 liquid to solids ratio for 16 to 20 hours using either extraction fluid #1 (glacial acetic acid, water and sodium hydroxide) or extraction 
fluid #2 (glacial acetic acid), depending on the pH of the original sample.  The extract is then filtered through a 0.6 to 0.8 micron glass fibre filter and 
analysed using inductively coupled plasma - optical emission spectrophotometry (EPA Method 6010B).

This analysis is carried out gravimetrically by drying the sample at 105 C for a minimum of six hours.

This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA). The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of hexane and acetone.  The extract is then solvent exchanged to toluene. The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Benzo(a)pyrene Total Potency Equivalents [B(a)P TPE] represents the sum of estimated cancer potency relative to B(a)P for all potentially 
carcinogenic unsubstituted PAHs, and is calculated as per the CCME PAH Soil Quality Guidelines reference document (2010).

This analysis is carried out in accordance with procedures described in the pH, Electrometric in Soil and Sediment method - Section B 
Physical/Inorganic and Misc. Constituents, BC Environmental Laboratory Manual 2007.  The procedure involves mixing the dried (at <60°C) and sieved
(No. 10 / 2mm) sample with deionized/distilled water at a 1:2 ratio of sediment to water.  The pH of the solution is then measured using a standard pH 
probe.

A subsample of the soil/sediment is rotary extracted by solvent, derivitized, and analysed by GC/MS.

A subsample of the soil/sediment is rotary extracted by solvent, derivitized, and analysed by GC/MS.

Saturation Percentage (SP) is the total volume of water present in a saturated paste (in mL) divided by the dry weight of the sample (in grams), 
expressed as a percentage, as described in "Soil Sampling and Methods of Analysis" by M. Carter.

This analysis involves the extraction of a subsample of the sediment/soil with methanol. Aliquots of the methanol extract are then added to water and 
reagents, then heated in a sealed vial to equilibrium.  The headspace from the vial is analyzed for Volatile Hydrocarbons (VH) by capillary column gas 
chromatography with flame-ionization detection (GC/FID). The methanol extraction and VH analysis are carried out in accordance with the British 
Columbia Ministry of Environment, Lands and Parks (BCMELP) Analytical Method for Contaminated Sites "Volatile Hydrocarbons in Solids by GC/FID"
(Version 2.1 July 1999).

The soil methanol extract is added to water and reagents, then heated in a sealed vial to equilibrium.  The headspace from the vial is transferred into a 
gas chromatograph.  Target compound concentrations are measured using mass spectrometry detection.

The soil methanol extract is added to water and reagents, then heated in a sealed vial to equilibrium.  The headspace from the vial is transferred into a 
gas chromatograph.  Target compound concentrations are measured using mass spectrometry detection.

VPHs measures Volatile Petroleum Hydrocarbons in soil. Results are calculated by subtraction of specific Monocyclic Aromatic Hydrocarbons from 
VH6-10, as per the BC Lab Manual VPH calculation procedure.
VPHs = VH6-10 minus Benzene, Toluene, Ethylbenzene, Xylenes, and Styrene

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil
Soil

Soil

Soil
Soil

Carter-CSSS / EPA 6010B (modified)

EPA 1311/6010B

CWS for PHC in Soil - Tier 1

EPA 3570/8270

BC WLAP METHOD: PH, ELECTROMETRIC, SOIL

EPA 3570, 8270D, Knapp(1979)

EPA 3570, 8270D, Knapp(1979)

Carter-CSSS

BC Env. Lab Manual (VH in Solids)

BC Env. Lab Manual (VH in Solids)
EPA 5035A/5021A/8260C

EPA 5035A/5021A/8260C

EPA 5035A/5021A/8260C
BC MOE VPH

Version: FINAL REV. 3

34
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XYLENES-CALC-VA Sum of Xylene Isomer Concentrations
Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers.  Results below detection limit (DL) are treated as zero.  
The DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

Soil EPA 8260B & 524.2

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

17-692290 17-692291 17-692292 17-692367

Version: FINAL REV. 3

34
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Chrom Perfect Chromatogram Report

Printed on 6/19/2018 10:41:25 AM Page 1 of 1

ALS Sample ID: L2096509-1
Client Sample ID: BH139-01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/24/2018 9:27:51 AM Page 1 of 1

ALS Sample ID: L2096509-2
Client Sample ID: BH139-02
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/24/2018 9:27:53 AM Page 1 of 1

ALS Sample ID: WG2777770-3#L2096509-2
Client Sample ID: BH139-02
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/24/2018 9:27:55 AM Page 1 of 1

ALS Sample ID: L2096509-3
Client Sample ID: BH139-03
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/24/2018 9:27:59 AM Page 1 of 1

ALS Sample ID: WG2777770-6#L2096509-3
Client Sample ID: BH139-03
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/24/2018 9:28:01 AM Page 1 of 1

ALS Sample ID: L2096509-5
Client Sample ID: BH139-05
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/24/2018 9:28:03 AM Page 1 of 1

ALS Sample ID: L2096509-13
Client Sample ID: BH140-06
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/24/2018 9:28:05 AM Page 1 of 1

ALS Sample ID: L2096509-23
Client Sample ID: BH142-02
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/24/2018 9:28:07 AM Page 1 of 1

ALS Sample ID: L2096509-24
Client Sample ID: Z118
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/24/2018 9:28:09 AM Page 1 of 1

ALS Sample ID: L2096509-32
Client Sample ID: BH145-02
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/24/2018 12:15:32 PM Page 1 of 1

ALS Sample ID: L2096509-34
Client Sample ID: BH145-04
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report
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ALS Sample ID: L2096509-39
Client Sample ID: BH150-02
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Falun, to complete .. P()<1iong ol lhls lonn M&y delay • .,.,,ysls. l'k3S<' NI In th'$ form LEGIBLY. e-1 th<> UN o1 tti• mn lh• "'"1 acl<roowla<lgos .. d agree• ,-ith the l""'1S and Cooditi0118 "8 ,r,ecified on ltie bock r,oge of ""' wti10 • ,.pc,1 ,:opy. 

1. If ~ny wale( ;,amp~ are taken lrcm a ~lfleted D f1nk if'9 w.-tiw {OW} Systam. pease Sl.bmil u,f!Q an Au1horlzed DW COC form. 

- - \ · - · 
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--· - . .. ... ~ . ·~--· ...... .. .. ·-·- .. ·-.. --··. .. ' 
Chain of Custody (COC) / Analytical 

,. 
COC Numt>er: 17 - 692290 A enulmnmental 

; 111/ffllff llllllllYI 1111/IUIIII 
'I ' 

Request Form I 
~ 2- of t;. Page 

Canada Toll Free; 1 800 668 9878 
. 

•= •••."l""lob~l.com 
L2096509-COFC 

i 
Report To Coolllct 61\d tampa,ly n•:na-will - on Iha fonal report Report Formai. w • Contact yo.Jr AM to confirm 11n E&P TATs (surcharges may apply) 

Company: P &L Ce.V\.vlV'b ... ~ ...t Select Report F'oonat LJ POf □-o:mr r··Ewcor<;rrAq~- ,_ - - --.. -·-······ __ ___.&rd TAT if receM!d by 3 pm • bl.Oiness da-1> • no i~> apply 

Con1ae1: 7,.. . ,. ,J. ~~~ Oualily Conlf'OI (QC) Report with Report I] 'YES□ NO 4 day [P4-2Cl%] D 1 Busil>e$s day IE-100%) D 
11 I Phone: • D C.Omp,re Resull$11> Oite<la on Report · ptOIOde deta~ below l to< clle<ked 3 day [P3-25%) □ Same Oay, Weekend or Statutory holidaJ [E2·200'/4 

I HAIL [J FAX I i C ~•ny &ddress below ...,y appear on the f,nal report Select Distribution: 1- 1 EMAIL I 2 day [P2-SO%] □ (Laboratory opening fees may apply) ] 

Street: Emall 1 or Fax Dita and Time Reqund for all E&P TATI: cid-mmro-w hn:mm 

City/Province: Email2 For IIIQl; ltllt un not be p,rfoffMd according to lfM ..,...ir::• ....,_. .... «od. you will be contacted, 

Postal Cooe: Email 3 Analysis Request 

Invoice To Same as Report To [J YES I I NO Invoice Distribution lndica1e Flltere<! (fl, Pr .. erved IP] or Fl'18f&d 801d Pt•- (F/P) l>8loW ,! 

Copy of Invoice with Report I I YES 1- 1 NO Select lnvOioe Distribution: □ a-wL □ MAIL r FAX 

" 
i 
;i 

Company: Email 1 or Fruc 4 i' 
.c 

<f r -c 

; .,i! 
Contact: Ema11 2 7 -., ~ 

1 
i 

Project lnfoonation ' :';' ,.·_ ,:; . .' Oil and G» Required Flelds (clkmt ~,se) .}, 

' 
J J ·;; 

' e 
ALS Account# I Quote#: AFE/Cost C~l81: PO# j 

~ 
;, 0. 

...... 

1 
e 

Job#: Routing Code: ' 
.. 

~ ~ ;:mMinor Code: <l 
~ 

2 
C ~ .,., ~ w 

PO/AFE: Requisitiooe<: 'l'. .::i J. z 
~ 

( 0 
., ; ( 

~ 
:, 

LSD: Location: I l\, 1 
.J 

f 
~ ""' ~ 

0 

8 t: • 0 ... . z 
= 

u 
ALS .Lab W~r1< Order I (lab use onl~); ALS Contact: Sampler; ~ I I 0 IL ... ., C: ' .c 0 - -'-

J 
., .!!! .. 

J l w II: 
l-' ~ ~ ~ 

... t w 
· ALS Sample # Sample Identification and/or Coordinates Date Time .. OI 

Sample Type & 1 ~ E :;; 
· (lab use only) (This description \\ill appear on the reporti (<ld-mmm-yy) (hh:mm) _, .:.I 

., ~ 
~ .. "' z 

&4\'-10 -CIA \4::,\-\n... \~ c;.....__ o 'J(. >< ., ){ ')(_ X '3 
Ru. t qo -o-4 u 3 
P-..t 1 '-t l- 0 \ :; 

., 

P>l··H q I ~ o -:L .. X <,. 

N -h'4 I ':"" o ~ 3 
PJ,.l.(ql - o ½.- - x 5 
&Hl 4\-~ <; 5 
~u ,'-\\ -c<.o 3 

C'J.1-t 14\-~~ 'X ~ 

PJ-L1Q? -o \ 
O.Wtct-2. -<"\'2... )( )( 

-:;I'd l'R. ., 1 ', )( ")I( 

Drinking Water (DW) Samples' (client use) 
$pocial IMlruc~ons / Spocify Criteria to acid on roport by clicking on th• drop-<!own lilt below SAMPtE CONDITION AS RECEIVED (lab use only) 

(<tlectronle COC only) Frozen LI SIF O!lServations Yes w No LI 
ArO samp1 .. taken trom • Regu lated OW Sys1em 7 Ice Packs D Ice Cubes 0 Custody seal intact Yes D ' No D 

0 YES [] tlO Cooling lnniated □ 
Are samplos for human consumption/ uM1? INtfTIAL COOLER TEMPERATURES 'C FINAf.COOl.eR TEMPEAAlURl;S 'C 

I I YES I I "° 
SHIPMENT REL.EASE (client use INITIAL SHIPMENT RECEPTION (lab UH onlv) 

R~: ~ 11~ ~6 l,~~o Received by: Date: nme: Recei\/ed by: 

REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPUNGitQFORMATION WHITE· ~TORY COPY YELLOW· CLIENT COPY 
Fail1.1e to GClf'!llote a8 - • of lhis form may delftY 9Ml)'Sls. Pl...,. ~II In ti• form LEGIBLY. By the '"'" ol ttiis fo,m ttwr user act<ncwlodg• s and •O™" witn the Terms and Con<llioos ., "P•cif~d oo tilt boc~ p,oo of the ..tlile • report c:ooy. 
1. ttany wotor umplcara taken from s Regulolcd Drinklnlf W.tor (OW) $ yotom, pl-• s,,1,,,., .. Ing • n Authorizod DW COC fom,. 

\ 

\iv 
FINAL SHIPMENT RECEPTION !lab use only) 

\>. -A 
Date: > /11 

Time: .,.. 
,O! :, <.)<. r 

'"" ~1ffll;HT 
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l- • - - - ·- -·-· -~ - - -. 
! COC Number: 17 - 6 9 2 2 91 
' A Cha;n of c~~:S\c~:',!,?"''""••• ~,.,-~~ \\\ \\\\\\ i "" 

3 
a 

4 .t:: E~=:::::: ~-••h~,.:-T·I F_, 1000 ~ 98: ... ,J \ \\11\!'-1~}' _ _,_i,_,_ .. •-••" ''""',,..._~,•~I 
Company: ~ l G -· • t ll , Sefec1 Report Format [] PIJF 't L __ ,..,,ar(lij" l Standard TAT if , ........,., by 3 pm • business dil)S - no surcllarges apply 

Contact 7 r,, 
1 

. ,. ,.t l J ,_ - ,. .J. 1 Quality Control (QC) Report with Rep/\ __,..--..-.- 7°};-T'4.._da_y_(_P4-_2_0_%_J""""!0'==:--"'T"""li""""T1- B-us- i""'ne..;s..;s -da_y_(E...,.-1_0°' ... ¾-,]---------------:L:,,,,:t 
Phone: u O Compare Results"' Ottena on Rei,o,t • Pl,____...-..-in;;;;cheded ! I 3 day (P3-25%J O ! Same Day, Weekend or StalUtory holiday (E2•200".4 

Comi,eny add'8$6 below -..ill appear on the final repon Select Dist,ibution: [ ] EHAI.L I I MAIL [] FAX fl 2 day (P2-50%J O (Laboratory opening fett may apply) I L 
Street Email 1 or Fax Dale tir'ld time Requln;ld for all E&P TAls: 

City/Province: Email2 FOf te&t:athttun not b. ptrfonntdoec:O...Sb'lt, te> t.l'l• aoniiw '-"-' Ml~ JOl,lvwil be~IMI.. 

Postal Code: Email3 Analysis Request 

Invoice To Same as Repon To I.J YES rJ NO Invoice Distribution lo<ic,110 Fi~e<ed (F) . .,,...,.,.., (P) O< f i lll1«1 an<S PresefVed (FIP) bGlow 

Copy of Invoice with Report I] YES LI NO 

Company: 

Contact 

Project lnfonnatlon 

~ Acwunt # / Quote #: 

Job#: 

PO/AFE: 

LSD: 

ALS Lab Wor1c Order# (lab use only): 

ALS Sample# 
(lab UH only) 

Sample Identification and/Of Coordinates 

(This description wia appear on the report) 

Select Invoice DistribuHon: 0 Eo'4All □ HAIL f FAX 

Email 1 or Fax 

Email2 

Oil and Gas Required Fields (client use) 

Al'EIC~1ee.ter. PO# 

li.111jo!/Mino, Codt: 

Requisitioner: 

Location: 

ALS Contact: 

Date 
(dd-mmm-yy) 

...., 

Routing Code: 

Sampler: 

Time 
(hh:mm) 

Sample fype 

~ 

l 
J 4 
< :) 

) I 
I ~ f 0 

:!: J ) 
X 
x 

Special lnslructions I Spedly Criwrla to add on report by clicldng on the drop-dowra Ii&! below 
Drinking Water (OW) Samples' (cl ient use) (electronic coc only) Frozen. 

~ -
~ 
-; 

l'lA~N~aa= m~pr.,,es~ta=k•::n~, ,..,.=.,:-:a'.'I!, 1«r.eg:::u":::1a:::ted:::"i.,..::irr,.~.'.r$=tem~?----+--------------------------------1lce Packs O 
[] YES Cl oo Cooling Initiated 

~ 'Q,, 

i 
~ 

~ 
-w q ~ 
I 

[ ~ - ... ... 
} ;:I I \ -- 7 a,. -.j,-
~ ---;J -

~ C + 'i ... 
j. i t 8 

I ( 

j 1 ' J -s /'t, [ 

SAMPLE CONDITION AS RECEIVED (lab ~ e only) 

U SIF Obseivations Yes U 
Ice Cubes O . Custody seal intact Yes 0 
□ . 

0 
..J 
0 
% 

i 
l3 
~ 
~ 
"' 

No 
No 

Are samples tor human consumption/ use? !NIITIAL COObER TEMPERATURES 'C I Fl""-L CO<lU:R 1:EMPEAAn JRF.S 'C 

SHIPMENT RELEASE {client use) 

REFER TO BACK PAGE FDR ALS LOCATIONS AND SAMPL1"'3 INFORMATION 
lnme: 
u,e 

Received by: 
INITIAL SHIPMENT R~EPTION (lab use only) 

Date: nme: Received by: 

Wt-llTE • LABORATORY COPY YELLOW· CLIENT COPY 
Fol«e to complett ell portions of 1hi• '°"" may :loi•Y anaty$1<. Pleiw.l fil in 1hi> tom1 LE<ll8'.Y. By u., . .. of tllis fonn tM our od<ncw,lO<!ges ond agr.et mth 11>< Tenn,, ond Condi1io01 • • s ;,edroec on tne ••<Jc page ol !he while • ,eport copy. 
1. U any waler sample$ are taken tom e Regulated Orinkin,g Water (OW} S,-sb:m, ~e submit using an Autttorized tHI COC h>nn. 

\D 
FINAL SHIPMENT RECEPTION (lab use only) 

HA 
Dale: 

"' I 
'0 
~ 
.c 
t: 
2 
• '0 
> 
[ 
• I "' c,: 
~ w 

% .. 3 " 0 
'0 z 
:. 8 Iii u. 
& 0 
!! ffi .. 
-a ID 
E :e 
~ 

::, 
z 

~ 
I(' 

3 
~ 
'3 
3 
3 
3 
5 
5 
3 

~ 

u 
□ 

.U.Yl JlfrRC)if 
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A Enulranmental 

Chain of Custody (COC) / Analytical r!_ , 1•111~ coc ,-,., 17 - 6 9 2 2 9 2 Request Form 

L2096soe_cO}/l/ffl / ''"Li • ~ Canada Toll Free: 1 800 668 9878 
Wl/!W."l~nlnhai,com .· 

Report To Cor-.a<I 3"d c°""'ny name below• • appear on I'll> 0"81 ~ Report format/ Distribution ------ ,- COfllact your AM to conflnn all E&P TATs isut<:harges may apply) 

Company: ~L. tl ...... ••ro- - ' -, Select Report Format Cl PDF D EXca I I EVD (DIGITAL) ~-.b~-- hi TAT If rec.eiVeO by 3 pm • oosiness days · no s..rmarges "l'Pl'f 

Coniact: "7,... ,. .t \.J ,,,. - A Qua~ty Control (QC) Report wilh Report 0 m[J NO ~i 4 day (P4-20'/4)-t:,--"' ~ 1 Buslnen day (E-100'/4) □ 
Phone: u □ ~n: ~ to C,i;eric, Ofl REI)()~ • pro,ide de<ail> below if box doecked &" 3 day [f>3.25¾) □ ~ Samo Day, Weekend or S~tutory holiday (E2-.200"/4 

Company addres,; below wil app68r on th" fonal report Select Oishibution: Cl EMAIL I I MA"-- Cl FAX fl 2day (P2-SO%) □ 
! (uboratory opening fees may apply) J C 

Street: Email 1 or Fax Dtbl • nd Time Rtqund to, all E&P tATt: tid-11,mm-yy hh:mm 

Cily/Provioce: Email 2 i:or ~ th1ttet111 not t. pWfo!'IIMd tccotdlng toffloO -.rwict loves ~ttcbed,you • ill Meo~wd. 

Poslal Code: Emai13 Analysis Request 

Invoice To Same as RePOrt To I I vesl I NO Invoice Dislril>ution lndlcete Fir....o (F), PiesetvN (P) °' Fillertd and p,. .. ,ved (F/P) llOJo,o, !!! 

I 
Copy of Invoice with Report I I YES [J NO Select Invoice Distribution: □ EJ>IAJL □ MAILO FAX ,.-, 11 

~ • Company: E1110II 1 O< Fax j - .c 

~ 
t: 

Contact: Ema112 = . I <:: I Projecl Information . : · . ·. -:· ·' 011 and Gas Requi red_ Fields (client use) V. ~ 
-.J .. ··•·· -

ALS Account# / Quole #: ~FEJC()$1 center: PO# 

1 r cr 0. 

I 
ffi Job#: Majo11Min0f Code: Rouling Code: I 

~ 
a .. .. 

PO/AFE: Requis~ioner. ~ - ~ ~ 
~ 0 " ~ ,. 

LSD: Location: (] J 0 z 

8 0 11 .., % i 0 
O< 0 

ALS Lab Work Order# (lab use only)i . ' 
z r, 

ALS Contact: Sampler: ·- t j 0 .c :s 

~ 
:!: ,,, 

.!! a: ... 
~ 

<I ... 
Al.$ Sample II Sampte Identification and/or Coordinates Date Time ;r J ci. al 

Sample Type ~ t E :a; 
(lab uae only) {This description will appear on Iha report) (dd-mmm-Y'/) (hh:mm) .z :::, ,,, z 

BHI C4 5-.- t-> '"':4, \ '=' rt<:JJ.t \o ~ ... , Q., "!> 
[2.\4\ ~A - O l \J 

I ~ 

~\So -<:>"2.. .. ·-· - -,I. >< ·--·-··· . .._ 3 
~-Hso-o~ )( X. s 
C4-ll So - r-. '-\ ~ s 

. . @.14\ 5 o -o S ')( ~ 
C,,H\ ~o-o<D I 1.l 3 
C'l.U l <, -o - t:> t J. d; ~ 

3 

Special lnsiructions / Specify Criteria to add on report by clictdng on (ha drop-down list below SAMPLE CONDITION AS R£CEIVEO {lab use only) 
.. . 

Drinking W3ter (OW) Samples 1 (dient use) (electronic COC only) Frozen LI SIF Observations Yes LI No w 
Are samples taken 1rom a Regulama "" System-, Ice Packs □ Ice Cube~ 0 · Custody seal lnlact · Yes □ No □ □ YES [j NO Cooling Initiated 0-
Are samples for human consumpttoo.r use? INlrTlAL COOLER TEMPERATURES 'C I flNAI. COOLER TEMPERAT\/RES 'C 

I I YES I I NO .o 
SHIPMENT RELEASE (client US&l INITIAL SHIPMENT R£CEPTION jlab use only) FlNAl SHlPMENT RECEPTION (lab use onlv) 

Released by: Received by: Date: Time: Received by: Date: Time: I Date: I Time: r\µ r, t".:} ro ,r~ 
REFER TO BACK PAGE FOR ALS LOCATIONS AND SN~PLING INFORMATION WHITE • LI\BORATORY COPY YELLOW - CLIENT COPY 
Folure to co~el;J all po,lloos of !his f«m ,r.ay delay onal\'$i$. Please A I in I his form LEGl8L Y. By li'e uso of (llis lorm the user acin~es and llll'.,.. -..ill the leans and Conditions as ~cir'8<1 on Ille bad< p:,go of tile v.ti~• • rewrt eooy. 
1. tt ""Y waler-~ are token ko-. a Rogulotod Orinldn9 W•w !OW) Sy.,em, ~-- vsl09 on Allthorited OW COC form. 



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

18-MAY-18

Lab Work Order #: L2097353

Date Received:Pottinger Gaherty Environmental 
Consultants (PGL)

# 1500 - 1185 West Georgia Street
Vancouver  BC  V6E 4E6

ATTN: Zayed Mohamed FINAL REV. 3
06-JUL-18 16:56 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Brent Mack, B.Sc.
Account Manager

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

Client Phone: 604-682-3707

ADDITIONAL 28-JUN-18 17:59

6-JUL-2018  This report replaces the previous version and contains additional analyses, as 
requested.

Comments: 

5355-01.01Job Reference: 
NOT SUBMITTEDProject P.O. #: 

15-609545, 15-609546, 15-609547, 15-
609548

C of C Numbers:

Legal Site Desc: 

City of Vancouver - FOI 2022-084 - Page 1406 of 1790

www.alsglobal.com 
RIGHT SDLUTIDns RIGHT PARTnER 



06-JUL-18 16:56 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2097353 CONTD....

2PAGE of

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

Version: FINAL REV. 3

49

SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH151-01 Z123 BH151-02 BH151-03 BH152-01

L2097353-1 L2097353-2 L2097353-3 L2097353-4 L2097353-5

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

4.88

7.32 7.33 7.42 6.42

16500 16700 19700 13500

1.15 0.76 0.34 0.21

3.65 3.11 3.36 1.78

87.6 79.9 95.6 64.9

0.21 0.21 0.26 0.17

<5.0 <5.0 <5.0 <5.0

0.161 0.113 0.065 0.060

20.8 20.8 22.8 16.2

7.68 7.79 8.13 6.05

34.2 26.2 25.8 17.3

22400 21100 23100 17600

36.8 16.6 4.68 3.45

7.5 7.1 7.5 5.3

347 338 274 214

0.0363 0.0289 0.0224 0.0129

0.43 0.49 0.39 0.22

15.6 14.9 15.7 10.6

<0.20 <0.20 <0.20 <0.20

<0.10 <0.10 <0.10 <0.10

37.7 37.0 34.7 35.9

0.057 0.057 0.064 <0.050

2.2 <2.0 <2.0 <2.0

<0.50 <0.50 <0.50 <0.50

0.452 0.490 0.513 0.399

58.8 59.2 65.1 53.0

82.5 61.6 41.3 41.7

Physical Tests

Metals

TCLP Metals

City of Vancouver - FOI 2022-084 - Page 1407 of 1790



06-JUL-18 16:56 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2097353 CONTD....

3PAGE of

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

Version: FINAL REV. 3

49

SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH152-02 BH152-03 Z124 BH152-04 BH152-05

L2097353-6 L2097353-7 L2097353-8 L2097353-9 L2097353-10

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

6.95 7.19 7.25 7.23 7.09

14900 13100 12500 7930 12100

0.68 0.16 0.15 0.10 0.17

2.96 2.02 1.86 1.07 1.77

77.7 52.5 49.4 31.7 48.0

0.19 0.16 0.16 <0.10 0.14

<5.0 <5.0 <5.0 <5.0 <5.0

0.105 0.047 0.047 0.028 0.053

16.9 15.3 14.9 9.64 13.3

6.76 5.71 5.46 3.78 5.16

25.1 15.3 14.0 17.5 15.1

19500 16600 16500 13300 15800

43.4 3.24 2.34 1.86 4.40

6.4 5.4 5.0 3.8 5.0

279 272 257 166 219

0.0233 0.0119 0.0119 0.0093 0.0125

0.49 0.21 0.20 0.12 0.23

11.4 10.1 9.68 6.36 8.71

<0.20 <0.20 <0.20 <0.20 <0.20

<0.10 <0.10 <0.10 <0.10 <0.10

38.0 39.8 40.8 25.7 33.7

0.052 <0.050 <0.050 <0.050 <0.050

<2.0 <2.0 <2.0 <2.0 <2.0

<0.50 <0.50 <0.50 <0.50 <0.50

0.385 0.352 0.377 0.223 0.292

56.0 49.4 49.5 43.5 47.0

62.0 30.3 28.4 21.6 29.8

Physical Tests

Metals

TCLP Metals

City of Vancouver - FOI 2022-084 - Page 1408 of 1790



06-JUL-18 16:56 (MT)

Sample ID 
Description

Client ID
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH153-01 BH153-02 BH153-03 BH154-01 BH154-02

L2097353-11 L2097353-12 L2097353-13 L2097353-14 L2097353-15

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

6.67 19.6 18.1 10.3 7.96

7.20 6.31 6.30 8.01 7.91

11200 16900 15700 16100 15300

0.33 0.20 0.17 0.32 0.29

2.06 2.42 2.32 4.10 3.59

53.5 72.9 65.9 80.7 81.6

0.13 0.23 0.18 0.23 0.18

<5.0 <5.0 <5.0 <5.0 <5.0

0.078 0.062 0.049 0.109 0.088

15.0 19.5 17.5 21.0 17.7

5.28 7.08 7.40 8.69 6.93

15.2 19.8 17.9 28.2 28.8

16100 19800 19200 23200 19800

8.20 4.61 3.05 17.0 9.00

4.3 6.4 5.7 6.9 7.0

205 269 247 399 296

0.0132 0.0181 0.0138 0.0215 0.0181

0.42 0.25 0.21 0.52 0.48

8.77 13.0 11.7 14.7 12.7

<0.20 <0.20 <0.20 <0.20 <0.20

<0.10 <0.10 <0.10 <0.10 <0.10

26.5 41.8 47.1 52.5 31.6

<0.050 0.051 <0.050 0.061 0.065

<2.0 <2.0 <2.0 <2.0 <2.0

<0.50 <0.50 <0.50 <0.50 <0.50

0.308 0.407 0.410 0.459 0.402

50.1 57.5 57.1 61.4 54.4

43.7 40.3 33.0 52.5 45.2

8.62

1.59

4.98

4.90

<1.0

<1.0

<2.5

<0.025

<0.50
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH154-03 Z121 BH154-04 BH154-06 BH154-07

L2097353-16 L2097353-17 L2097353-18 L2097353-20 L2097353-21

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

17.2 15.4 17.5

8.09 8.14 7.33 8.19 8.28

22500 21000 15800 14100 12900

3.67 5.38 0.53 1.14 0.97

8.39 8.56 3.57 3.80 3.34

565 531 115 179 160

0.44 0.41 0.19 0.19 0.19

53.1 54.8 9.9 28.5 21.5

0.228 0.183 0.121 0.122 0.091

29.1 26.4 14.9 16.9 18.8

10.7 9.48 5.81 6.33 6.34

107 101 24.9 30.2 35.8

31200 28700 18400 19700 19100

681 507 69.6 121 87.5

13.1 13.2 7.1 8.4 8.4

388 377 322 299 307

0.0238 0.0254 0.130 0.206 0.155

2.01 1.75 0.58 0.72 0.80

22.3 19.9 10.3 12.8 12.6

<0.20 <0.20 <0.20 <0.20 <0.20

0.84 0.43 0.10 0.24 <0.10

340 326 64.4 125 119

0.066 0.066 0.056 <0.050 <0.050

164 154 8.7 30.8 16.9

<0.50 <0.50 <0.50 <0.50 <0.50

0.698 0.633 0.434 0.377 0.372

69.1 64.2 51.2 52.9 51.5

191 189 63.2 73.8 64.5

9.08 9.14 7.73 8.79

5.03 4.20 1.67 1.89

4.45 4.51 4.94 5.09

2.85 2.85 4.90 4.90

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

4.1 4.1 <2.5 <2.5

<0.025 <0.025 <0.025 <0.025

0.53 0.58 <0.50 <0.50
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH155-01 BH155-02 BH155-03 BH155-04 BH155-05

L2097353-23 L2097353-24 L2097353-25 L2097353-26 L2097353-27

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

7.71 12.6 14.2

7.91 7.10 7.08 6.25 7.50

15100 20800 19200 21700 16600

17.3 1.40 1.11 0.48 0.34

14.6 3.40 3.21 2.70 10.5

120 86.9 75.2 91.6 42.7

0.19 0.25 0.23 0.28 0.24

<5.0 <5.0 <5.0 <5.0 5.9

0.728 0.110 0.101 0.069 0.154

42.3 21.0 19.1 22.3 29.8

9.89 7.78 7.26 7.12 7.76

84.8 25.0 23.6 22.7 18.7

27500 20900 19600 20500 22100

191 18.1 15.0 7.79 5.70

8.2 7.1 6.7 6.5 15.2

442 296 268 283 262

0.0736 0.0252 0.0232 0.0176 0.0286

2.46 0.50 0.45 0.34 2.91

28.4 14.1 14.2 12.9 18.3

<0.20 <0.20 <0.20 <0.20 0.32

0.14 <0.10 <0.10 <0.10 <0.10

47.4 45.4 36.4 39.3 35.2

0.068 0.056 0.052 0.058 0.099

6.8 <2.0 <2.0 <2.0 <2.0

0.56 <0.50 <0.50 <0.50 <0.50

0.544 0.455 0.503 0.450 1.79

58.3 58.0 57.4 62.5 62.0

232 48.5 43.6 43.4 40.8

8.54 7.34 7.23 7.08

1.70 1.56 1.59 1.58

4.96 4.93 4.91 4.91

4.90 4.90 4.90 4.90

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

<2.5 <2.5 <2.5 <2.5

<0.025 <0.025 <0.025 <0.025

<0.50 <0.50 <0.50 <0.50
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH156-01 BH156-02 BH156-04 BH156-05 BH157-01

L2097353-28 L2097353-29 L2097353-31 L2097353-32 L2097353-33

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

12.4 6.73 15.8 21.1 5.14

7.55 7.49 7.93 6.93 7.72

14100 16100 16400 21200 14900

29.1 2.88 8.76 0.54 3.53

27.3 4.78 13.6 5.84 4.18

529 97.8 330 71.6 139

0.71 0.24 0.45 0.34 0.17

14.3 <5.0 47.5 9.8 5.0

4.67 0.482 1.26 0.341 0.522

102 17.0 46.5 25.1 44.9

17.1 7.13 12.0 13.3 8.34

710 63.1 198 40.5 70.5

113000 28400 46400 31500 24900

960 90.5 264 29.5 215

7.3 8.8 9.3 12.4 10.7

1140 412 506 374 365

1.05 0.0849 0.305 0.0632 0.0545

8.48 0.64 6.45 1.38 1.41

91.6 20.1 50.5 23.6 17.3

0.65 <0.20 0.32 0.26 <0.20

0.55 <0.10 0.32 <0.10 <0.10

313 33.7 210 47.7 56.1

0.114 0.060 0.092 0.097 0.071

82.6 6.2 71.2 55.1 10.8

5.89 <0.50 1.27 <0.50 <0.50

0.507 0.367 0.505 1.07 0.682

59.4 49.9 61.3 66.5 64.8

3240 646 1020 88.7 150

8.26 7.49 8.90 8.57 8.18

1.85 1.59 1.91 1.65 1.64

5.27 4.93 5.16 4.92 4.94

4.90 4.90 4.90 4.90 4.90

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<2.5 <2.5 <2.5 <2.5 <2.5

<0.025 <0.025 <0.025 <0.025 <0.025

<0.50 <0.50 <0.50 <0.50 <0.50
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH157-02 BH157-03 BH157-04 BH157-05 BH158-01

L2097353-34 L2097353-35 L2097353-36 L2097353-37 L2097353-38

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

7.58 15.1 14.9 18.4 7.06

7.71 6.73 7.04 8.54 7.92

14100 10900 11200 22000 15100

0.27 0.17 0.14 0.34 4.56

2.29 1.42 1.83 4.65 7.47

60.3 42.2 45.6 63.7 140

0.17 0.13 0.12 0.35 0.18

<5.0 <5.0 <5.0 7.8 5.1

0.072 0.046 0.043 0.112 0.762

15.7 13.9 12.5 42.0 62.8

5.97 4.81 4.85 12.5 10.7

18.4 12.3 13.1 33.9 116

17600 14500 15200 30000 47900

9.72 3.93 2.69 7.32 258

6.5 4.3 4.8 16.8 10.0

296 200 212 321 674

0.0143 0.0096 0.0112 0.0523 0.118

0.37 0.18 0.20 1.10 3.80

10.1 8.30 8.03 28.9 33.2

<0.20 <0.20 <0.20 <0.20 <0.20

<0.10 <0.10 <0.10 <0.10 0.11

33.8 34.3 29.9 48.8 50.2

0.051 <0.050 <0.050 0.126 0.068

<2.0 <2.0 <2.0 <2.0 24.4

<0.50 <0.50 <0.50 <0.50 0.63

0.317 0.300 0.278 1.23 0.615

46.6 47.9 48.0 78.9 67.2

38.3 26.3 27.1 61.6 262

8.32 6.52 7.60 9.68 8.66

1.54 1.48 1.51 1.62 1.61

4.93 4.93 4.95 4.97 4.98

4.95 4.95 4.95 4.95 4.95

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<2.5 <2.5 <2.5 <2.5 <2.5

<0.025 <0.025 <0.025 <0.025 <0.025

<0.50 <0.50 <0.50 <0.50 <0.50

Physical Tests

Metals

TCLP Metals

City of Vancouver - FOI 2022-084 - Page 1413 of 1790



06-JUL-18 16:56 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2097353 CONTD....

9PAGE of

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

Version: FINAL REV. 3

49

SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH158-02 BH158-03 Z122 BH158-04 BH158-05

L2097353-39 L2097353-40 L2097353-41 L2097353-42 L2097353-43

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

6.40 13.5 10.8 14.6

7.92 7.07 7.26 7.20 7.17

14200 15000 13900 10400 9710

0.73 0.23 0.32 0.17 0.15

2.66 2.10 2.18 1.85 1.45

73.4 61.2 66.3 40.5 48.2

0.16 0.17 0.17 0.13 0.12

<5.0 <5.0 <5.0 <5.0 <5.0

0.127 0.062 0.082 0.052 0.050

18.5 17.1 16.8 11.6 11.4

6.15 5.87 5.97 4.55 4.22

25.9 17.5 20.2 14.2 14.3

17800 17500 17500 15600 11500

28.4 10.2 17.2 5.45 4.80

6.3 5.8 5.6 4.6 5.5

269 249 249 194 185

0.0194 0.0180 0.0163 0.0099 0.0093

0.67 0.33 0.52 0.21 0.20

12.7 10.3 10.9 7.94 8.40

<0.20 <0.20 <0.20 <0.20 <0.20

<0.10 <0.10 <0.10 <0.10 <0.10

32.8 34.5 32.5 26.3 20.8

0.055 <0.050 <0.050 <0.050 <0.050

<2.0 <2.0 <2.0 <2.0 <2.0

<0.50 <0.50 <0.50 <0.50 <0.50

0.299 0.329 0.321 0.222 0.247

49.1 50.1 47.1 46.1 35.6

63.9 38.9 43.7 28.1 28.0

8.45 7.34 7.71 6.96 7.21

1.54 1.54 1.53 1.49 1.52

4.94 4.93 4.93 4.94 4.91

4.95 4.95 4.95 4.95 4.95

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

<2.5 <2.5 <2.5 <2.5 <2.5

<0.025 <0.025 <0.025 <0.025 <0.025

<0.50 <0.50 <0.50 <0.50 <0.50
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SOIL

SOIL SOIL
17-MAY-18 17-MAY-18

BH158-06 Z125

L2097353-44 L2097353-45

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

8.42

22700

0.49

3.01

69.8

0.40

6.6

0.119

43.3

13.8

43.2

32000

5.37

14.4

290

0.0332

0.45

28.5

<0.20

<0.10

46.8

0.099

<2.0

<0.50

1.12

85.2

55.6

9.41 9.49

1.65 1.63

4.94 4.94

4.95 4.95

<1.0 <1.0

<1.0 <1.0

<2.5 <2.5

<0.025 <0.025

<0.50 <0.50

Physical Tests

Metals

TCLP Metals
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH151-01 Z123 BH151-02 BH151-03 BH152-01

L2097353-1 L2097353-2 L2097353-3 L2097353-4 L2097353-5

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

VOC Sample Container

Benzene (mg/kg)

Bromodichloromethane (mg/kg)

Bromoform (mg/kg)

Carbon Tetrachloride (mg/kg)

Chlorobenzene (mg/kg)

Dibromochloromethane (mg/kg)

Chloroethane (mg/kg)

Chloroform (mg/kg)

Chloromethane (mg/kg)

1,2-Dichlorobenzene (mg/kg)

1,3-Dichlorobenzene (mg/kg)

1,4-Dichlorobenzene (mg/kg)

1,1-Dichloroethane (mg/kg)

1,2-Dichloroethane (mg/kg)

1,1-Dichloroethylene (mg/kg)

cis-1,2-Dichloroethylene (mg/kg)

trans-1,2-Dichloroethylene (mg/kg)

Dichloromethane (mg/kg)

1,2-Dichloropropane (mg/kg)

cis-1,3-Dichloropropylene (mg/kg)

trans-1,3-Dichloropropylene (mg/kg)

TCLP Metals

Volatile Organic 
Compounds
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH152-02 BH152-03 Z124 BH152-04 BH152-05

L2097353-6 L2097353-7 L2097353-8 L2097353-9 L2097353-10

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

VOC Sample Container

Benzene (mg/kg)

Bromodichloromethane (mg/kg)

Bromoform (mg/kg)

Carbon Tetrachloride (mg/kg)

Chlorobenzene (mg/kg)

Dibromochloromethane (mg/kg)

Chloroethane (mg/kg)

Chloroform (mg/kg)

Chloromethane (mg/kg)

1,2-Dichlorobenzene (mg/kg)

1,3-Dichlorobenzene (mg/kg)

1,4-Dichlorobenzene (mg/kg)

1,1-Dichloroethane (mg/kg)

1,2-Dichloroethane (mg/kg)

1,1-Dichloroethylene (mg/kg)

cis-1,2-Dichloroethylene (mg/kg)

trans-1,2-Dichloroethylene (mg/kg)

Dichloromethane (mg/kg)

1,2-Dichloropropane (mg/kg)

cis-1,3-Dichloropropylene (mg/kg)

trans-1,3-Dichloropropylene (mg/kg)

TCLP Metals

Volatile Organic 
Compounds
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH153-01 BH153-02 BH153-03 BH154-01 BH154-02

L2097353-11 L2097353-12 L2097353-13 L2097353-14 L2097353-15

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

VOC Sample Container

Benzene (mg/kg)

Bromodichloromethane (mg/kg)

Bromoform (mg/kg)

Carbon Tetrachloride (mg/kg)

Chlorobenzene (mg/kg)

Dibromochloromethane (mg/kg)

Chloroethane (mg/kg)

Chloroform (mg/kg)

Chloromethane (mg/kg)

1,2-Dichlorobenzene (mg/kg)

1,3-Dichlorobenzene (mg/kg)

1,4-Dichlorobenzene (mg/kg)

1,1-Dichloroethane (mg/kg)

1,2-Dichloroethane (mg/kg)

1,1-Dichloroethylene (mg/kg)

cis-1,2-Dichloroethylene (mg/kg)

trans-1,2-Dichloroethylene (mg/kg)

Dichloromethane (mg/kg)

1,2-Dichloropropane (mg/kg)

cis-1,3-Dichloropropylene (mg/kg)

trans-1,3-Dichloropropylene (mg/kg)

<0.050

62.5

<0.25

<0.050

0.067

<5.0

<0.25

6.67

<0.0010

<0.25

<1.0

<0.050

<1.0

<0.15

<0.50

Field MeOH

<0.0050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.10

<0.10

<0.10

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.30

<0.050

<0.050

<0.050

TCLP Metals

Volatile Organic 
Compounds
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH154-03 Z121 BH154-04 BH154-06 BH154-07

L2097353-16 L2097353-17 L2097353-18 L2097353-20 L2097353-21

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

VOC Sample Container

Benzene (mg/kg)

Bromodichloromethane (mg/kg)

Bromoform (mg/kg)

Carbon Tetrachloride (mg/kg)

Chlorobenzene (mg/kg)

Dibromochloromethane (mg/kg)

Chloroethane (mg/kg)

Chloroform (mg/kg)

Chloromethane (mg/kg)

1,2-Dichlorobenzene (mg/kg)

1,3-Dichlorobenzene (mg/kg)

1,4-Dichlorobenzene (mg/kg)

1,1-Dichloroethane (mg/kg)

1,2-Dichloroethane (mg/kg)

1,1-Dichloroethylene (mg/kg)

cis-1,2-Dichloroethylene (mg/kg)

trans-1,2-Dichloroethylene (mg/kg)

Dichloromethane (mg/kg)

1,2-Dichloropropane (mg/kg)

cis-1,3-Dichloropropylene (mg/kg)

trans-1,3-Dichloropropylene (mg/kg)

<0.050 <0.050 <0.050 <0.050

766 829 42.2 169

<0.25 <0.25 <0.25 <0.25

<0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050

103 113 <5.0 <5.0

5.01 5.75 <0.25 <0.25

17.4 17.6 2.52 10.8

<0.0010 <0.0010 <0.0010 <0.0010

<0.25 <0.25 <0.25 <0.25

<1.0 <1.0 <1.0 <1.0

<0.050 <0.050 <0.050 <0.050

<1.0 <1.0 <1.0 <1.0

<0.15 <0.15 <0.15 <0.15

4.15 3.12 <0.50 0.64

TCLP Metals

Volatile Organic 
Compounds
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH155-01 BH155-02 BH155-03 BH155-04 BH155-05

L2097353-23 L2097353-24 L2097353-25 L2097353-26 L2097353-27

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

VOC Sample Container

Benzene (mg/kg)

Bromodichloromethane (mg/kg)

Bromoform (mg/kg)

Carbon Tetrachloride (mg/kg)

Chlorobenzene (mg/kg)

Dibromochloromethane (mg/kg)

Chloroethane (mg/kg)

Chloroform (mg/kg)

Chloromethane (mg/kg)

1,2-Dichlorobenzene (mg/kg)

1,3-Dichlorobenzene (mg/kg)

1,4-Dichlorobenzene (mg/kg)

1,1-Dichloroethane (mg/kg)

1,2-Dichloroethane (mg/kg)

1,1-Dichloroethylene (mg/kg)

cis-1,2-Dichloroethylene (mg/kg)

trans-1,2-Dichloroethylene (mg/kg)

Dichloromethane (mg/kg)

1,2-Dichloropropane (mg/kg)

cis-1,3-Dichloropropylene (mg/kg)

trans-1,3-Dichloropropylene (mg/kg)

<0.050 <0.050 <0.050 <0.050

59.0 15.0 15.1 13.1

<0.25 <0.25 <0.25 <0.25

<0.050 <0.050 <0.050 <0.050

0.149 <0.050 <0.050 <0.050

7.4 7.8 5.5 <5.0

0.68 <0.25 <0.25 <0.25

5.25 2.01 1.77 1.45

<0.0010 <0.0010 <0.0010 <0.0010

<0.25 <0.25 <0.25 <0.25

<1.0 <1.0 <1.0 <1.0

<0.050 <0.050 <0.050 <0.050

<1.0 <1.0 <1.0 <1.0

<0.15 <0.15 <0.15 <0.15

1.15 <0.50 <0.50 <0.50

TCLP Metals

Volatile Organic 
Compounds
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH156-01 BH156-02 BH156-04 BH156-05 BH157-01

L2097353-28 L2097353-29 L2097353-31 L2097353-32 L2097353-33

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

VOC Sample Container

Benzene (mg/kg)

Bromodichloromethane (mg/kg)

Bromoform (mg/kg)

Carbon Tetrachloride (mg/kg)

Chlorobenzene (mg/kg)

Dibromochloromethane (mg/kg)

Chloroethane (mg/kg)

Chloroform (mg/kg)

Chloromethane (mg/kg)

1,2-Dichlorobenzene (mg/kg)

1,3-Dichlorobenzene (mg/kg)

1,4-Dichlorobenzene (mg/kg)

1,1-Dichloroethane (mg/kg)

1,2-Dichloroethane (mg/kg)

1,1-Dichloroethylene (mg/kg)

cis-1,2-Dichloroethylene (mg/kg)

trans-1,2-Dichloroethylene (mg/kg)

Dichloromethane (mg/kg)

1,2-Dichloropropane (mg/kg)

cis-1,3-Dichloropropylene (mg/kg)

trans-1,3-Dichloropropylene (mg/kg)

0.056 <0.050 <0.050 <0.050 <0.050

301 20.4 191 16.6 33.8

<0.25 <0.25 <0.25 <0.25 <0.25

0.086 <0.050 <0.050 <0.050 <0.050

4.14 0.091 <0.050 0.148 <0.050

<5.0 5.2 62.6 <5.0 15.4

1.38 <0.25 3.00 <0.25 0.64

5.89 1.42 4.12 18.0 1.82

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

0.32 <0.25 <0.25 <0.25 <0.25

<1.0 <1.0 <1.0 <1.0 <1.0

<0.050 <0.050 <0.050 <0.050 <0.050

<1.0 <1.0 <1.0 <1.0 <1.0

<0.15 <0.15 <0.15 <0.15 <0.15

38.9 1.98 5.72 <0.50 0.51

Field MeOH

<0.0050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.10

<0.10

<0.10

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.30

<0.050

<0.050

<0.050

TCLP Metals

Volatile Organic 
Compounds
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH157-02 BH157-03 BH157-04 BH157-05 BH158-01

L2097353-34 L2097353-35 L2097353-36 L2097353-37 L2097353-38

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

VOC Sample Container

Benzene (mg/kg)

Bromodichloromethane (mg/kg)

Bromoform (mg/kg)

Carbon Tetrachloride (mg/kg)

Chlorobenzene (mg/kg)

Dibromochloromethane (mg/kg)

Chloroethane (mg/kg)

Chloroform (mg/kg)

Chloromethane (mg/kg)

1,2-Dichlorobenzene (mg/kg)

1,3-Dichlorobenzene (mg/kg)

1,4-Dichlorobenzene (mg/kg)

1,1-Dichloroethane (mg/kg)

1,2-Dichloroethane (mg/kg)

1,1-Dichloroethylene (mg/kg)

cis-1,2-Dichloroethylene (mg/kg)

trans-1,2-Dichloroethylene (mg/kg)

Dichloromethane (mg/kg)

1,2-Dichloropropane (mg/kg)

cis-1,3-Dichloropropylene (mg/kg)

trans-1,3-Dichloropropylene (mg/kg)

<0.050 <0.050 <0.050 <0.050 <0.050

18.8 13.7 10.8 10.8 48.7

<0.25 <0.25 <0.25 <0.25 <0.25

<0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 0.053 0.150

<5.0 <5.0 <5.0 <5.0 6.4

<0.25 <0.25 <0.25 <0.25 0.49

2.28 2.49 1.42 17.4 2.89

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.25 <0.25 <0.25 <0.25 <0.25

<1.0 <1.0 <1.0 <1.0 <1.0

<0.050 <0.050 <0.050 <0.050 <0.050

<1.0 <1.0 <1.0 <1.0 <1.0

<0.15 <0.15 <0.15 <0.15 <0.15

<0.50 <0.50 <0.50 <0.50 0.82

Field MeOH Field MeOH

<0.0050 <0.0050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.10 <0.10

<0.10 <0.10

<0.10 <0.10

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.30 <0.30

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

TCLP Metals

Volatile Organic 
Compounds
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49

SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH158-02 BH158-03 Z122 BH158-04 BH158-05

L2097353-39 L2097353-40 L2097353-41 L2097353-42 L2097353-43

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

VOC Sample Container

Benzene (mg/kg)

Bromodichloromethane (mg/kg)

Bromoform (mg/kg)

Carbon Tetrachloride (mg/kg)

Chlorobenzene (mg/kg)

Dibromochloromethane (mg/kg)

Chloroethane (mg/kg)

Chloroform (mg/kg)

Chloromethane (mg/kg)

1,2-Dichlorobenzene (mg/kg)

1,3-Dichlorobenzene (mg/kg)

1,4-Dichlorobenzene (mg/kg)

1,1-Dichloroethane (mg/kg)

1,2-Dichloroethane (mg/kg)

1,1-Dichloroethylene (mg/kg)

cis-1,2-Dichloroethylene (mg/kg)

trans-1,2-Dichloroethylene (mg/kg)

Dichloromethane (mg/kg)

1,2-Dichloropropane (mg/kg)

cis-1,3-Dichloropropylene (mg/kg)

trans-1,3-Dichloropropylene (mg/kg)

<0.050 <0.050 <0.050 <0.050 <0.050

23.0 12.7 15.1 7.1 7.5

<0.25 <0.25 <0.25 <0.25 <0.25

<0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050

<5.0 5.1 <5.0 <5.0 <5.0

<0.25 <0.25 <0.25 <0.25 <0.25

2.17 2.24 2.73 0.84 1.01

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.25 <0.25 <0.25 <0.25 <0.25

<1.0 <1.0 <1.0 <1.0 <1.0

<0.050 <0.050 <0.050 <0.050 <0.050

<1.0 <1.0 <1.0 <1.0 <1.0

<0.15 <0.15 <0.15 <0.15 <0.15

<0.50 <0.50 <0.50 <0.50 <0.50

Field MeOH Field MeOH Field MeOH Field MeOH

<0.0050 <0.0050 <0.0050 <0.0050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.10 <0.10

<0.10 <0.10

<0.10 <0.10

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.30 <0.30

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

TCLP Metals

Volatile Organic 
Compounds
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SOIL

SOIL SOIL
17-MAY-18 17-MAY-18

BH158-06 Z125

L2097353-44 L2097353-45

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

VOC Sample Container

Benzene (mg/kg)

Bromodichloromethane (mg/kg)

Bromoform (mg/kg)

Carbon Tetrachloride (mg/kg)

Chlorobenzene (mg/kg)

Dibromochloromethane (mg/kg)

Chloroethane (mg/kg)

Chloroform (mg/kg)

Chloromethane (mg/kg)

1,2-Dichlorobenzene (mg/kg)

1,3-Dichlorobenzene (mg/kg)

1,4-Dichlorobenzene (mg/kg)

1,1-Dichloroethane (mg/kg)

1,2-Dichloroethane (mg/kg)

1,1-Dichloroethylene (mg/kg)

cis-1,2-Dichloroethylene (mg/kg)

trans-1,2-Dichloroethylene (mg/kg)

Dichloromethane (mg/kg)

1,2-Dichloropropane (mg/kg)

cis-1,3-Dichloropropylene (mg/kg)

trans-1,3-Dichloropropylene (mg/kg)

<0.050 <0.050

11.1 10.7

<0.25 <0.25

<0.050 <0.050

<0.050 <0.050

13.3 12.8

<0.25 <0.25

20.2 19.5

<0.0010 <0.0010

<0.25 <0.25

<1.0 <1.0

<0.050 <0.050

<1.0 <1.0

<0.15 <0.15

<0.50 <0.50

TCLP Metals

Volatile Organic 
Compounds
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49

SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH151-01 Z123 BH151-02 BH151-03 BH152-01

L2097353-1 L2097353-2 L2097353-3 L2097353-4 L2097353-5

1,3-Dichloropropene (cis & trans) (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

1,1,1,2-Tetrachloroethane (mg/kg)

1,1,2,2-Tetrachloroethane (mg/kg)

Tetrachloroethylene (mg/kg)

Toluene (mg/kg)

1,1,1-Trichloroethane (mg/kg)

1,1,2-Trichloroethane (mg/kg)

Trichloroethylene (mg/kg)

Trichlorofluoromethane (mg/kg)

Vinyl Chloride (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

<200

<200

79.4

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons
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49

SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH152-02 BH152-03 Z124 BH152-04 BH152-05

L2097353-6 L2097353-7 L2097353-8 L2097353-9 L2097353-10

1,3-Dichloropropene (cis & trans) (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

1,1,1,2-Tetrachloroethane (mg/kg)

1,1,2,2-Tetrachloroethane (mg/kg)

Tetrachloroethylene (mg/kg)

Toluene (mg/kg)

1,1,1-Trichloroethane (mg/kg)

1,1,2-Trichloroethane (mg/kg)

Trichloroethylene (mg/kg)

Trichlorofluoromethane (mg/kg)

Vinyl Chloride (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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49

SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH153-01 BH153-02 BH153-03 BH154-01 BH154-02

L2097353-11 L2097353-12 L2097353-13 L2097353-14 L2097353-15

1,3-Dichloropropene (cis & trans) (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

1,1,1,2-Tetrachloroethane (mg/kg)

1,1,2,2-Tetrachloroethane (mg/kg)

Tetrachloroethylene (mg/kg)

Toluene (mg/kg)

1,1,1-Trichloroethane (mg/kg)

1,1,2-Trichloroethane (mg/kg)

Trichloroethylene (mg/kg)

Trichlorofluoromethane (mg/kg)

Vinyl Chloride (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

<0.10

<0.015

<0.20

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.010

<0.10

<0.10

<0.050

<0.050

<0.075

103.6

97.1

<200 <200 <200 <200 <200

<200 <200 <200 <200 <200

<200

<200

<100

<100

87.5 97.2 90.1 82.1 89.0

142.2

<0.0050

<0.0050

<0.0040

<0.010

<0.010

<0.010

<0.015

<0.010

<0.010

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons

SMI
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49

SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH154-03 Z121 BH154-04 BH154-06 BH154-07

L2097353-16 L2097353-17 L2097353-18 L2097353-20 L2097353-21

1,3-Dichloropropene (cis & trans) (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

1,1,1,2-Tetrachloroethane (mg/kg)

1,1,2,2-Tetrachloroethane (mg/kg)

Tetrachloroethylene (mg/kg)

Toluene (mg/kg)

1,1,1-Trichloroethane (mg/kg)

1,1,2-Trichloroethane (mg/kg)

Trichloroethylene (mg/kg)

Trichlorofluoromethane (mg/kg)

Vinyl Chloride (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

<200 <200 <200

<200 <200 <200

<200 <200 <200

<200 <200 <200

87.4 87.5 92.5

<0.0050 <0.0050 0.0397

<0.0050 <0.0050 0.0612

0.0074 0.0098 0.128

0.013 0.018 0.255

0.013 0.019 0.328

0.020 0.024 0.369

0.020 0.035 0.540

0.011 0.015 0.208

<0.010 0.011 0.171

Volatile Organic 
Compounds

Hydrocarbons

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

Version: FINAL REV. 3

49

SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH155-01 BH155-02 BH155-03 BH155-04 BH155-05

L2097353-23 L2097353-24 L2097353-25 L2097353-26 L2097353-27

1,3-Dichloropropene (cis & trans) (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

1,1,1,2-Tetrachloroethane (mg/kg)

1,1,2,2-Tetrachloroethane (mg/kg)

Tetrachloroethylene (mg/kg)

Toluene (mg/kg)

1,1,1-Trichloroethane (mg/kg)

1,1,2-Trichloroethane (mg/kg)

Trichloroethylene (mg/kg)

Trichlorofluoromethane (mg/kg)

Vinyl Chloride (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

<200 <200 <200

460 <200 <200

<200 <200 <200

460 <200 <200

88.1 88.3 88.4

<0.025 <0.0050 <0.0050

<0.025 <0.0050 <0.0050

<0.025 <0.0040 <0.0040

0.036 <0.010 <0.010

0.048 <0.010 <0.010

0.080 0.010 <0.010

0.110 <0.015 <0.015

0.066 <0.010 <0.010

0.030 <0.010 <0.010

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons

DLCI

DLCI

DLCI
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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49

SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH156-01 BH156-02 BH156-04 BH156-05 BH157-01

L2097353-28 L2097353-29 L2097353-31 L2097353-32 L2097353-33

1,3-Dichloropropene (cis & trans) (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

1,1,1,2-Tetrachloroethane (mg/kg)

1,1,2,2-Tetrachloroethane (mg/kg)

Tetrachloroethylene (mg/kg)

Toluene (mg/kg)

1,1,1-Trichloroethane (mg/kg)

1,1,2-Trichloroethane (mg/kg)

Trichloroethylene (mg/kg)

Trichlorofluoromethane (mg/kg)

Vinyl Chloride (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

<0.10

<0.015

<0.20

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.050

<0.010

<0.10

<0.10

<0.050

<0.050

<0.075

93.6

88.1

<200 <200 <200 <200 660

1260 <200 240 <200 2990

<200 <200 <200 <200 660

1250 <200 230 <200 2990

<100

<100

86.2 80.3 81.0 82.9 80.5

99.2

0.0613 <0.0050 1.01 0.0056 <0.070

0.138 0.0077 0.0384 <0.0050 <0.040

0.286 0.0166 1.85 0.0072 <0.060

0.953 0.047 1.49 0.011 0.069

1.13 0.054 1.21 <0.010 0.096

1.63 0.076 1.44 0.012 <0.20

2.24 0.103 2.02 <0.015 <0.21

1.16 0.049 0.645 <0.010 <0.10

0.611 0.027 0.584 <0.010 <0.050

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons

DLCI

DLCI

DLCI

DLQ

DLQ

DLQ
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH157-02 BH157-03 BH157-04 BH157-05 BH158-01

L2097353-34 L2097353-35 L2097353-36 L2097353-37 L2097353-38

1,3-Dichloropropene (cis & trans) (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

1,1,1,2-Tetrachloroethane (mg/kg)

1,1,2,2-Tetrachloroethane (mg/kg)

Tetrachloroethylene (mg/kg)

Toluene (mg/kg)

1,1,1-Trichloroethane (mg/kg)

1,1,2-Trichloroethane (mg/kg)

Trichloroethylene (mg/kg)

Trichlorofluoromethane (mg/kg)

Vinyl Chloride (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

<0.10 <0.10

<0.015 <0.015

<0.20 <0.20

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.010 <0.010

<0.10 <0.10

<0.10 <0.10

<0.050 <0.050

<0.050 <0.050

<0.075 <0.075

90.2 96.7

84.6 86.2

<200 <200 <200 <200 220

<200 <200 <200 <200 980

<200 <200 <200 <200

<200 <200 <200 <200

<100 <100

<100 <100

82.4 81.6 87.9 82.3 86.0

107.1
136.7

<0.0050 <0.0050 <0.0050 <0.0050

<0.0050 <0.0050 <0.0050 <0.0050

<0.0040 <0.0040 <0.0040 <0.0040

<0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010

<0.015 <0.015 <0.015 <0.015

<0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons

SURR-
ND
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH158-02 BH158-03 Z122 BH158-04 BH158-05

L2097353-39 L2097353-40 L2097353-41 L2097353-42 L2097353-43

1,3-Dichloropropene (cis & trans) (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

1,1,1,2-Tetrachloroethane (mg/kg)

1,1,2,2-Tetrachloroethane (mg/kg)

Tetrachloroethylene (mg/kg)

Toluene (mg/kg)

1,1,1-Trichloroethane (mg/kg)

1,1,2-Trichloroethane (mg/kg)

Trichloroethylene (mg/kg)

Trichlorofluoromethane (mg/kg)

Vinyl Chloride (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

<0.10 <0.10

<0.015 <0.015 <0.015 <0.015

<0.20 <0.20 <0.20 <0.20

<0.050 <0.050 <0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050 <0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.010 <0.010

<0.10 <0.10

<0.10 <0.10

<0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050

<0.075 <0.075 <0.075 <0.075

93.1 96.2 94.1 90.5

83.6 86.3 82.7 82.0

<200 <200 <200 <200

<200 <200 <200 <200

<200 <200 <200 <200

<200 <200 <200 <200

<100 <100 <100 <100

<100 <100 <100 <100

86.5 88.8 94.0 92.8

124.8 128.0 123.6 121.1

0.0054 <0.0050 0.0051 <0.0050

<0.0050 <0.0050 <0.0050 <0.0050

<0.0060 <0.0040 <0.0050 <0.0040

<0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010

0.014 <0.010 0.011 <0.010

<0.015 <0.015 <0.015 <0.015

<0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLQ
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SOIL

SOIL SOIL
17-MAY-18 17-MAY-18

BH158-06 Z125

L2097353-44 L2097353-45

1,3-Dichloropropene (cis & trans) (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

1,1,1,2-Tetrachloroethane (mg/kg)

1,1,2,2-Tetrachloroethane (mg/kg)

Tetrachloroethylene (mg/kg)

Toluene (mg/kg)

1,1,1-Trichloroethane (mg/kg)

1,1,2-Trichloroethane (mg/kg)

Trichloroethylene (mg/kg)

Trichlorofluoromethane (mg/kg)

Vinyl Chloride (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons

City of Vancouver - FOI 2022-084 - Page 1433 of 1790



06-JUL-18 16:56 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2097353 CONTD....

29PAGE of

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

Version: FINAL REV. 3

49

SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH151-01 Z123 BH151-02 BH151-03 BH152-01

L2097353-1 L2097353-2 L2097353-3 L2097353-4 L2097353-5

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

4-Chloro-3-methylphenol (mg/kg)

2-Chlorophenol (mg/kg)

3-Chlorophenol (mg/kg)

4-Chlorophenol (mg/kg)

2,3-Dichlorophenol (mg/kg)

2,4 & 2,5-Dichlorophenol (mg/kg)

2,6-Dichlorophenol (mg/kg)

3,4-Dichlorophenol (mg/kg)

3,5-Dichlorophenol (mg/kg)

2,4-Dimethylphenol (mg/kg)

o-Cresol (mg/kg)

m-Cresol (mg/kg)

p-Cresol (mg/kg)

Pentachlorophenol (mg/kg)

Phenol (mg/kg)

2,3,4,5-Tetrachlorophenol (mg/kg)

2,3,4,6-Tetrachlorophenol (mg/kg)

2,3,5,6-Tetrachlorophenol (mg/kg)

2,3,4-Trichlorophenol (mg/kg)

Polycyclic 
Aromatic 
Hydrocarbons

Phenolics
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH152-02 BH152-03 Z124 BH152-04 BH152-05

L2097353-6 L2097353-7 L2097353-8 L2097353-9 L2097353-10

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

4-Chloro-3-methylphenol (mg/kg)

2-Chlorophenol (mg/kg)

3-Chlorophenol (mg/kg)

4-Chlorophenol (mg/kg)

2,3-Dichlorophenol (mg/kg)

2,4 & 2,5-Dichlorophenol (mg/kg)

2,6-Dichlorophenol (mg/kg)

3,4-Dichlorophenol (mg/kg)

3,5-Dichlorophenol (mg/kg)

2,4-Dimethylphenol (mg/kg)

o-Cresol (mg/kg)

m-Cresol (mg/kg)

p-Cresol (mg/kg)

Pentachlorophenol (mg/kg)

Phenol (mg/kg)

2,3,4,5-Tetrachlorophenol (mg/kg)

2,3,4,6-Tetrachlorophenol (mg/kg)

2,3,5,6-Tetrachlorophenol (mg/kg)

2,3,4-Trichlorophenol (mg/kg)

Polycyclic 
Aromatic 
Hydrocarbons

Phenolics
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH153-01 BH153-02 BH153-03 BH154-01 BH154-02

L2097353-11 L2097353-12 L2097353-13 L2097353-14 L2097353-15

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

4-Chloro-3-methylphenol (mg/kg)

2-Chlorophenol (mg/kg)

3-Chlorophenol (mg/kg)

4-Chlorophenol (mg/kg)

2,3-Dichlorophenol (mg/kg)

2,4 & 2,5-Dichlorophenol (mg/kg)

2,6-Dichlorophenol (mg/kg)

3,4-Dichlorophenol (mg/kg)

3,5-Dichlorophenol (mg/kg)

2,4-Dimethylphenol (mg/kg)

o-Cresol (mg/kg)

m-Cresol (mg/kg)

p-Cresol (mg/kg)

Pentachlorophenol (mg/kg)

Phenol (mg/kg)

2,3,4,5-Tetrachlorophenol (mg/kg)

2,3,4,6-Tetrachlorophenol (mg/kg)

2,3,5,6-Tetrachlorophenol (mg/kg)

2,3,4-Trichlorophenol (mg/kg)

<0.010

<0.0050

<0.010

<0.010

<0.010

<0.050

<0.010

<0.010

<0.010

<0.010

<0.050

74.0

109.8

69.0

81.2

<0.020

<0.15

Polycyclic 
Aromatic 
Hydrocarbons

Phenolics
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH154-03 Z121 BH154-04 BH154-06 BH154-07

L2097353-16 L2097353-17 L2097353-18 L2097353-20 L2097353-21

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

4-Chloro-3-methylphenol (mg/kg)

2-Chlorophenol (mg/kg)

3-Chlorophenol (mg/kg)

4-Chlorophenol (mg/kg)

2,3-Dichlorophenol (mg/kg)

2,4 & 2,5-Dichlorophenol (mg/kg)

2,6-Dichlorophenol (mg/kg)

3,4-Dichlorophenol (mg/kg)

3,5-Dichlorophenol (mg/kg)

2,4-Dimethylphenol (mg/kg)

o-Cresol (mg/kg)

m-Cresol (mg/kg)

p-Cresol (mg/kg)

Pentachlorophenol (mg/kg)

Phenol (mg/kg)

2,3,4,5-Tetrachlorophenol (mg/kg)

2,3,4,6-Tetrachlorophenol (mg/kg)

2,3,5,6-Tetrachlorophenol (mg/kg)

2,3,4-Trichlorophenol (mg/kg)

0.016 0.020 0.319

<0.0050 <0.0050 0.0378

0.034 0.045 0.714

<0.010 <0.010 0.071

<0.010 0.014 0.202

<0.050 <0.050 0.063

0.014 0.018 0.085

0.034 0.048 0.234

0.029 0.038 0.510

0.036 0.048 0.703

<0.050 <0.050 <0.050

87.7 86.0 92.7

110.1 110.1 118.8

83.9 83.6 87.0

99.5 98.1 105.3

0.020 0.028 0.471

0.25 0.35 5.46

<0.020 <0.020

<0.020 <0.020

<0.020 <0.020

<0.020 <0.020

<0.020 <0.020

<0.020 <0.020

<0.020 <0.020

<0.020 <0.020

<0.020 <0.020

<0.090 <0.080

<0.020 <0.020

<0.020 <0.020

<0.040 <0.030

<0.020 <0.020

<0.020 <0.020

<0.020 <0.020

<0.020 <0.020

<0.020 <0.020

<0.020 <0.020

Polycyclic 
Aromatic 
Hydrocarbons

Phenolics

DLCI DLCI

DLCI DLCI
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH155-01 BH155-02 BH155-03 BH155-04 BH155-05

L2097353-23 L2097353-24 L2097353-25 L2097353-26 L2097353-27

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

4-Chloro-3-methylphenol (mg/kg)

2-Chlorophenol (mg/kg)

3-Chlorophenol (mg/kg)

4-Chlorophenol (mg/kg)

2,3-Dichlorophenol (mg/kg)

2,4 & 2,5-Dichlorophenol (mg/kg)

2,6-Dichlorophenol (mg/kg)

3,4-Dichlorophenol (mg/kg)

3,5-Dichlorophenol (mg/kg)

2,4-Dimethylphenol (mg/kg)

o-Cresol (mg/kg)

m-Cresol (mg/kg)

p-Cresol (mg/kg)

Pentachlorophenol (mg/kg)

Phenol (mg/kg)

2,3,4,5-Tetrachlorophenol (mg/kg)

2,3,4,6-Tetrachlorophenol (mg/kg)

2,3,5,6-Tetrachlorophenol (mg/kg)

2,3,4-Trichlorophenol (mg/kg)

<0.060 <0.010 <0.010

<0.025 <0.0050 <0.0050

0.088 0.011 <0.010

<0.025 <0.010 <0.010

0.048 <0.010 <0.010

<0.050 <0.050 <0.050

0.040 <0.010 <0.010

0.039 <0.010 <0.010

0.073 <0.010 <0.010

0.112 0.012 <0.010

<0.050 <0.050 <0.050

80.0 90.4 86.0

93.7 121.0 116.3

63.0 83.7 80.2

81.8 101.2 97.2

0.080 <0.020 <0.020

1.02 <0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons

Phenolics

DLCI

DLCI

DLCI
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH156-01 BH156-02 BH156-04 BH156-05 BH157-01

L2097353-28 L2097353-29 L2097353-31 L2097353-32 L2097353-33

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

4-Chloro-3-methylphenol (mg/kg)

2-Chlorophenol (mg/kg)

3-Chlorophenol (mg/kg)

4-Chlorophenol (mg/kg)

2,3-Dichlorophenol (mg/kg)

2,4 & 2,5-Dichlorophenol (mg/kg)

2,6-Dichlorophenol (mg/kg)

3,4-Dichlorophenol (mg/kg)

3,5-Dichlorophenol (mg/kg)

2,4-Dimethylphenol (mg/kg)

o-Cresol (mg/kg)

m-Cresol (mg/kg)

p-Cresol (mg/kg)

Pentachlorophenol (mg/kg)

Phenol (mg/kg)

2,3,4,5-Tetrachlorophenol (mg/kg)

2,3,4,6-Tetrachlorophenol (mg/kg)

2,3,5,6-Tetrachlorophenol (mg/kg)

2,3,4-Trichlorophenol (mg/kg)

1.24 0.056 1.36 0.011 <0.10

0.208 0.0083 0.153 <0.0050 <0.030

1.88 0.105 4.01 0.024 0.126

0.066 <0.010 0.923 <0.010 0.081

1.02 0.043 0.679 <0.010 0.084

0.687 <0.050 0.370 <0.050 0.104

0.969 0.035 0.487 <0.010 0.102

1.41 0.034 0.762 0.011 <0.080

1.46 0.086 5.84 0.027 0.202

1.88 0.101 3.41 0.023 0.259

<0.050 <0.050 <0.060 <0.050 <0.050

87.8 79.6 71.0 77.3 77.3

100.6 107.5 89.4 102.2 88.0

70.0 73.3 63.5 72.7 63.9

87.6 93.5 77.8 88.0 76.2

1.78 0.083 1.80 <0.020 0.140

22.0 1.02 22.1 0.17 1.38

Polycyclic 
Aromatic 
Hydrocarbons

Phenolics

DLCI

DLCI

DLQ

DLCI
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH157-02 BH157-03 BH157-04 BH157-05 BH158-01

L2097353-34 L2097353-35 L2097353-36 L2097353-37 L2097353-38

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

4-Chloro-3-methylphenol (mg/kg)

2-Chlorophenol (mg/kg)

3-Chlorophenol (mg/kg)

4-Chlorophenol (mg/kg)

2,3-Dichlorophenol (mg/kg)

2,4 & 2,5-Dichlorophenol (mg/kg)

2,6-Dichlorophenol (mg/kg)

3,4-Dichlorophenol (mg/kg)

3,5-Dichlorophenol (mg/kg)

2,4-Dimethylphenol (mg/kg)

o-Cresol (mg/kg)

m-Cresol (mg/kg)

p-Cresol (mg/kg)

Pentachlorophenol (mg/kg)

Phenol (mg/kg)

2,3,4,5-Tetrachlorophenol (mg/kg)

2,3,4,6-Tetrachlorophenol (mg/kg)

2,3,5,6-Tetrachlorophenol (mg/kg)

2,3,4-Trichlorophenol (mg/kg)

<0.010 <0.010 <0.010 <0.010

<0.0050 <0.0050 <0.0050 <0.0050

<0.010 <0.010 <0.010 0.014

<0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010

<0.050 <0.050 <0.050 <0.050

<0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010

<0.020 <0.010 <0.010 <0.010

0.015 <0.010 <0.010 0.014

<0.050 <0.050 <0.050 <0.050

81.5 79.4 84.5 73.4

110.4 108.1 113.2 100.6

74.4 73.0 81.1 68.0

93.3 87.8 88.9 83.6

<0.020 <0.020 <0.020 <0.020

<0.15 <0.15 <0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons

Phenolics

DLQ
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH158-02 BH158-03 Z122 BH158-04 BH158-05

L2097353-39 L2097353-40 L2097353-41 L2097353-42 L2097353-43

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

4-Chloro-3-methylphenol (mg/kg)

2-Chlorophenol (mg/kg)

3-Chlorophenol (mg/kg)

4-Chlorophenol (mg/kg)

2,3-Dichlorophenol (mg/kg)

2,4 & 2,5-Dichlorophenol (mg/kg)

2,6-Dichlorophenol (mg/kg)

3,4-Dichlorophenol (mg/kg)

3,5-Dichlorophenol (mg/kg)

2,4-Dimethylphenol (mg/kg)

o-Cresol (mg/kg)

m-Cresol (mg/kg)

p-Cresol (mg/kg)

Pentachlorophenol (mg/kg)

Phenol (mg/kg)

2,3,4,5-Tetrachlorophenol (mg/kg)

2,3,4,6-Tetrachlorophenol (mg/kg)

2,3,5,6-Tetrachlorophenol (mg/kg)

2,3,4-Trichlorophenol (mg/kg)

<0.020 <0.010 <0.020 <0.010

<0.0050 <0.0050 <0.0050 <0.0050

0.021 0.014 0.018 <0.010

<0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010

<0.050 <0.050 <0.050 <0.050

0.022 0.016 0.017 <0.010

0.019 0.014 0.015 <0.010

0.028 0.017 <0.030 <0.010

0.026 0.017 0.022 <0.010

<0.050 <0.050 <0.050 <0.050

82.3 81.9 92.0 87.4

103.4 108.0 116.9 114.5

75.9 76.7 84.3 81.9

90.9 92.2 101.9 90.8

<0.020 <0.020 <0.020 <0.020

0.16 <0.15 <0.15 <0.15

Polycyclic 
Aromatic 
Hydrocarbons

Phenolics

DLCI DLCI

DLQ
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SOIL

SOIL SOIL
17-MAY-18 17-MAY-18

BH158-06 Z125

L2097353-44 L2097353-45

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

4-Chloro-3-methylphenol (mg/kg)

2-Chlorophenol (mg/kg)

3-Chlorophenol (mg/kg)

4-Chlorophenol (mg/kg)

2,3-Dichlorophenol (mg/kg)

2,4 & 2,5-Dichlorophenol (mg/kg)

2,6-Dichlorophenol (mg/kg)

3,4-Dichlorophenol (mg/kg)

3,5-Dichlorophenol (mg/kg)

2,4-Dimethylphenol (mg/kg)

o-Cresol (mg/kg)

m-Cresol (mg/kg)

p-Cresol (mg/kg)

Pentachlorophenol (mg/kg)

Phenol (mg/kg)

2,3,4,5-Tetrachlorophenol (mg/kg)

2,3,4,6-Tetrachlorophenol (mg/kg)

2,3,5,6-Tetrachlorophenol (mg/kg)

2,3,4-Trichlorophenol (mg/kg)

Polycyclic 
Aromatic 
Hydrocarbons

Phenolics
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH151-01 Z123 BH151-02 BH151-03 BH152-01

L2097353-1 L2097353-2 L2097353-3 L2097353-4 L2097353-5

2,3,5-Trichlorophenol (mg/kg)

2,3,6-Trichlorophenol (mg/kg)

2,4,5-Trichlorophenol (mg/kg)

2,4,6-Trichlorophenol (mg/kg)

3,4,5-Trichlorophenol (mg/kg)

Surrogate: 2-Chlorophenol-d4 (%)

Surrogate: 2,4-Dichlorophenol-d3 (%)

Surrogate: 2,4,6-Tribromophenol (%)

Butylated Hydroxytoluene (mg/kg)

2,6-Dimethylphenol (mg/kg)

3,4-Dimethylphenol (mg/kg)

Hydroquinone (mg/kg)

2-Phenylphenol (mg/kg)

Phenolics

Non-Chlorinated 
Phenolics
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH152-02 BH152-03 Z124 BH152-04 BH152-05

L2097353-6 L2097353-7 L2097353-8 L2097353-9 L2097353-10

2,3,5-Trichlorophenol (mg/kg)

2,3,6-Trichlorophenol (mg/kg)

2,4,5-Trichlorophenol (mg/kg)

2,4,6-Trichlorophenol (mg/kg)

3,4,5-Trichlorophenol (mg/kg)

Surrogate: 2-Chlorophenol-d4 (%)

Surrogate: 2,4-Dichlorophenol-d3 (%)

Surrogate: 2,4,6-Tribromophenol (%)

Butylated Hydroxytoluene (mg/kg)

2,6-Dimethylphenol (mg/kg)

3,4-Dimethylphenol (mg/kg)

Hydroquinone (mg/kg)

2-Phenylphenol (mg/kg)

Phenolics

Non-Chlorinated 
Phenolics
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH153-01 BH153-02 BH153-03 BH154-01 BH154-02

L2097353-11 L2097353-12 L2097353-13 L2097353-14 L2097353-15

2,3,5-Trichlorophenol (mg/kg)

2,3,6-Trichlorophenol (mg/kg)

2,4,5-Trichlorophenol (mg/kg)

2,4,6-Trichlorophenol (mg/kg)

3,4,5-Trichlorophenol (mg/kg)

Surrogate: 2-Chlorophenol-d4 (%)

Surrogate: 2,4-Dichlorophenol-d3 (%)

Surrogate: 2,4,6-Tribromophenol (%)

Butylated Hydroxytoluene (mg/kg)

2,6-Dimethylphenol (mg/kg)

3,4-Dimethylphenol (mg/kg)

Hydroquinone (mg/kg)

2-Phenylphenol (mg/kg)

Phenolics

Non-Chlorinated 
Phenolics
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH154-03 Z121 BH154-04 BH154-06 BH154-07

L2097353-16 L2097353-17 L2097353-18 L2097353-20 L2097353-21

2,3,5-Trichlorophenol (mg/kg)

2,3,6-Trichlorophenol (mg/kg)

2,4,5-Trichlorophenol (mg/kg)

2,4,6-Trichlorophenol (mg/kg)

3,4,5-Trichlorophenol (mg/kg)

Surrogate: 2-Chlorophenol-d4 (%)

Surrogate: 2,4-Dichlorophenol-d3 (%)

Surrogate: 2,4,6-Tribromophenol (%)

Butylated Hydroxytoluene (mg/kg)

2,6-Dimethylphenol (mg/kg)

3,4-Dimethylphenol (mg/kg)

Hydroquinone (mg/kg)

2-Phenylphenol (mg/kg)

<0.020 <0.020

<0.020 <0.020

<0.020 <0.020

<0.020 <0.020

<0.020 <0.020

89.8 91.7

87.6 85.7

100.2 98.2

<0.20 <0.20

<0.020 <0.020

<0.020 <0.020

<0.20 <0.20

<0.60 <0.60

Phenolics

Non-Chlorinated 
Phenolics
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH155-01 BH155-02 BH155-03 BH155-04 BH155-05

L2097353-23 L2097353-24 L2097353-25 L2097353-26 L2097353-27

2,3,5-Trichlorophenol (mg/kg)

2,3,6-Trichlorophenol (mg/kg)

2,4,5-Trichlorophenol (mg/kg)

2,4,6-Trichlorophenol (mg/kg)

3,4,5-Trichlorophenol (mg/kg)

Surrogate: 2-Chlorophenol-d4 (%)

Surrogate: 2,4-Dichlorophenol-d3 (%)

Surrogate: 2,4,6-Tribromophenol (%)

Butylated Hydroxytoluene (mg/kg)

2,6-Dimethylphenol (mg/kg)

3,4-Dimethylphenol (mg/kg)

Hydroquinone (mg/kg)

2-Phenylphenol (mg/kg)

Phenolics

Non-Chlorinated 
Phenolics
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH156-01 BH156-02 BH156-04 BH156-05 BH157-01

L2097353-28 L2097353-29 L2097353-31 L2097353-32 L2097353-33

2,3,5-Trichlorophenol (mg/kg)

2,3,6-Trichlorophenol (mg/kg)

2,4,5-Trichlorophenol (mg/kg)

2,4,6-Trichlorophenol (mg/kg)

3,4,5-Trichlorophenol (mg/kg)

Surrogate: 2-Chlorophenol-d4 (%)

Surrogate: 2,4-Dichlorophenol-d3 (%)

Surrogate: 2,4,6-Tribromophenol (%)

Butylated Hydroxytoluene (mg/kg)

2,6-Dimethylphenol (mg/kg)

3,4-Dimethylphenol (mg/kg)

Hydroquinone (mg/kg)

2-Phenylphenol (mg/kg)

Phenolics

Non-Chlorinated 
Phenolics

City of Vancouver - FOI 2022-084 - Page 1448 of 1790



06-JUL-18 16:56 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2097353 CONTD....

44PAGE of

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

Version: FINAL REV. 3

49

SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH157-02 BH157-03 BH157-04 BH157-05 BH158-01

L2097353-34 L2097353-35 L2097353-36 L2097353-37 L2097353-38

2,3,5-Trichlorophenol (mg/kg)

2,3,6-Trichlorophenol (mg/kg)

2,4,5-Trichlorophenol (mg/kg)

2,4,6-Trichlorophenol (mg/kg)

3,4,5-Trichlorophenol (mg/kg)

Surrogate: 2-Chlorophenol-d4 (%)

Surrogate: 2,4-Dichlorophenol-d3 (%)

Surrogate: 2,4,6-Tribromophenol (%)

Butylated Hydroxytoluene (mg/kg)

2,6-Dimethylphenol (mg/kg)

3,4-Dimethylphenol (mg/kg)

Hydroquinone (mg/kg)

2-Phenylphenol (mg/kg)

Phenolics

Non-Chlorinated 
Phenolics
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SOIL

SOIL SOIL SOIL SOIL SOIL
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

BH158-02 BH158-03 Z122 BH158-04 BH158-05

L2097353-39 L2097353-40 L2097353-41 L2097353-42 L2097353-43

2,3,5-Trichlorophenol (mg/kg)

2,3,6-Trichlorophenol (mg/kg)

2,4,5-Trichlorophenol (mg/kg)

2,4,6-Trichlorophenol (mg/kg)

3,4,5-Trichlorophenol (mg/kg)

Surrogate: 2-Chlorophenol-d4 (%)

Surrogate: 2,4-Dichlorophenol-d3 (%)

Surrogate: 2,4,6-Tribromophenol (%)

Butylated Hydroxytoluene (mg/kg)

2,6-Dimethylphenol (mg/kg)

3,4-Dimethylphenol (mg/kg)

Hydroquinone (mg/kg)

2-Phenylphenol (mg/kg)

Phenolics

Non-Chlorinated 
Phenolics
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SOIL

SOIL SOIL
17-MAY-18 17-MAY-18

BH158-06 Z125

L2097353-44 L2097353-45

2,3,5-Trichlorophenol (mg/kg)

2,3,6-Trichlorophenol (mg/kg)

2,4,5-Trichlorophenol (mg/kg)

2,4,6-Trichlorophenol (mg/kg)

3,4,5-Trichlorophenol (mg/kg)

Surrogate: 2-Chlorophenol-d4 (%)

Surrogate: 2,4-Dichlorophenol-d3 (%)

Surrogate: 2,4,6-Tribromophenol (%)

Butylated Hydroxytoluene (mg/kg)

2,6-Dimethylphenol (mg/kg)

3,4-Dimethylphenol (mg/kg)

Hydroquinone (mg/kg)

2-Phenylphenol (mg/kg)

Phenolics

Non-Chlorinated 
Phenolics
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Reference Information

DLCI
DLQ
DUP-H
SMI
SURR-ND

Detection Limit Raised: Chromatographic Interference due to co-elution.
Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.
Duplicate results outside ALS DQO, due to sample heterogeneity.
Surrogate recovery could not be measured due to sample matrix interference.
Surrogate recovery marginally exceeded ALS DQO.  Reported non-detect results for associated samples were deemed to be 
unaffected.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

06-JUL-18 16:56 (MT)

L2097353 CONTD....

47PAGE of

CLPHEN-TMB-MS-VA

EPH-TUMB-FID-VA

HG-200.2-CVAF-VA

HG-TCLP-CVAFS-VA

LEPH/HEPH-CALC-VA

MET-200.2-CCMS-VA

MET-TCLP-ICP-VA

MOISTURE-VA

PAH-TMB-H/A-MS-VA

Chlorinated Phenols by Tumbler/GCMS

EPH in Solids by Tumbler and GCFID

Mercury in Soil by CVAAS

Mercury by CVAAS (TCLP)

LEPHs and HEPHs

Metals in Soil by CRC ICPMS

Metals by ICPOES (TCLP)

Moisture content

PAH - Rotary Extraction (Hexane/Acetone)

A subsample of the soil/sediment is rotary extracted by solvent, derivitized, and analysed by GC/MS.

Analysis is in accordance with BC MOE Lab Manual method "Extractable Petroleum Hydrocarbons in Solids by GC/FID", v2.1, July 1999.  Soil 
samples are extracted with a 1:1 mixture of hexane and acetone using a rotary extraction technique modified from EPA 3570 prior to gas 
chromatography with flame ionization detection (GC-FID).  EPH results include Polycyclic Aromatic Hydrocarbons (PAH) and are  therefore not 
equivalent to Light and Heavy Extractable Petroleum Hydrocarbons (LEPH/HEPH).

Soil samples are digested with hot nitric and hydrochloric acids, followed by CVAAS analysis.  This method is fully compliant with the BC SALM strong 
acid leachable metals digestion method.

This analysis is carried out in accordance with the extraction procedure outlined in "Test Methods for Evaluating Solid Waste - Physical/Chemical 
Methods Volume 1C" SW-846 EPA Method 1311, published by the United States Environmental Protection Agency (EPA).  In summary, the sample is
extracted at a 20:1 liquid to solids ratio for 16 to 20 hours using either extraction fluid #1 (glacial acetic acid, water and sodium hydroxide) or extraction 
fluid #2 (glacial acetic acid), depending on the pH of the original sample.  The extract is then filtered through a 0.6 to 0.8 micron glass fibre filter and 
analysed using atomic absorption spectrophotometry (EPA 245.7).

LEPHs and HEPHs are measures of Light and Heavy Extractable Petroleum Hydrocarbons in soil. Results are calculated by subtraction of applicable 
PAH concentrations from EPH10-19 and EPH19-32, as per the BC Lab Manual LEPH/HEPH calculation procedure.
LEPHs = EPH10-19 minus Acenaphthene, Acridine, Anthracene, Fluorene, Naphthalene and Phenanthrene.
HEPHs = EPH19-32 minus Benz(a)anthracene, Benzo(a)pyrene, Fluoranthene, and Pyrene.

This method uses a heated strong acid digestion with HNO3 and HCl and is intended to liberate metals that may be environmentally available.  Silicate
minerals are not solubilized.  Dependent on sample matrix, some metals may be only partially recovered, including Al, Ba, Be, Cr, Sr, Ti, Tl, V, W, and 
Zr.  Volatile forms of sulfur (including sulfide) may not be captured, as they may be lost during sampling, storage, or digestion.  Analysis is by 
Collision/Reaction Cell ICPMS.

This analysis is carried out in accordance with the extraction procedure outlined in "Test Methods for Evaluating Solid Waste - Physical/Chemical 
Methods Volume 1C" SW-846 EPA Method 1311, published by the United States Environmental Protection Agency (EPA).  In summary, the sample is
extracted at a 20:1 liquid to solids ratio for 16 to 20 hours using either extraction fluid #1 (glacial acetic acid, water and sodium hydroxide) or extraction 
fluid #2 (glacial acetic acid), depending on the pH of the original sample.  The extract is then filtered through a 0.6 to 0.8 micron glass fibre filter and 
analysed using inductively coupled plasma - optical emission spectrophotometry (EPA Method 6010B).

This analysis is carried out gravimetrically by drying the sample at 105 C for a minimum of six hours.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

EPA 3570, 8270D, Knapp(1979)

BC MOE EPH GCFID

EPA 200.2/1631E (mod)

EPA 1311/245.7

BC MOE LEPH/HEPH

EPA 200.2/6020A (mod)

EPA 1311/6010B

CWS for PHC in Soil - Tier 1

EPA 3570/8270

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 3

Applies to Sample Number(s)Parameter Qualifier
L2097353-28
L2097353-28
L2097353-28
L2097353-28
L2097353-28
L2097353-28
L2097353-28

Antimony (Sb)
Cadmium (Cd)
Molybdenum (Mo)
Nickel (Ni)
Strontium (Sr)
Tin (Sn)
Tungsten (W)

DUP-H
DUP-H
DUP-H
DUP-H
DUP-H
DUP-H
DUP-H

QC Samples with Qualifiers & Comments:

Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate

QC Type Description
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PH-1:2-VA

PHEN-M-TMB-MS-VA

PHEN-TMB-MS-VA

VH-HSFID-VA

VH-SURR-FID-VA

VOC-HSMS-VA

VOC7-L-HSMS-VA

VOC7/VOC-SURR-MS-VA

VPH-CALC-VA

XYLENES-CALC-VA

pH in Soil (1:2 Soil:Water Extraction)

Misc. Phenolics in Soil

Phenolics by Tumbler/GC-MS

VH in soil by Headspace GCFID

VH Surrogates for Soils
VOCs in soil by Headspace GCMS

VOCs in soil by Headspace GCMS

VOC7 and/or VOC Surrogates for Soils
VPH is VH minus select aromatics

Sum of Xylene Isomer Concentrations

This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA). The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of hexane and acetone.  The extract is then solvent exchanged to toluene. The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Benzo(a)pyrene Total Potency Equivalents [B(a)P TPE] represents the sum of estimated cancer potency relative to B(a)P for all potentially 
carcinogenic unsubstituted PAHs, and is calculated as per the CCME PAH Soil Quality Guidelines reference document (2010).

This analysis is carried out in accordance with procedures described in the pH, Electrometric in Soil and Sediment method - Section B 
Physical/Inorganic and Misc. Constituents, BC Environmental Laboratory Manual 2007.  The procedure involves mixing the dried (at <60°C) and sieved
(No. 10 / 2mm) sample with deionized/distilled water at a 1:2 ratio of sediment to water.  The pH of the solution is then measured using a standard pH 
probe.

A subsample of the soil/sediment is rotary extracted by solvent, derivitized, and analysed by GC/MS.

A subsample of the soil/sediment is rotary extracted by solvent, derivitized, and analysed by GC/MS.

This analysis involves the extraction of a subsample of the sediment/soil with methanol. Aliquots of the methanol extract are then added to water and 
reagents, then heated in a sealed vial to equilibrium.  The headspace from the vial is analyzed for Volatile Hydrocarbons (VH) by capillary column gas 
chromatography with flame-ionization detection (GC/FID). The methanol extraction and VH analysis are carried out in accordance with the British 
Columbia Ministry of Environment, Lands and Parks (BCMELP) Analytical Method for Contaminated Sites "Volatile Hydrocarbons in Solids by GC/FID"
(Version 2.1 July 1999).

The soil methanol extract is added to water and reagents, then heated in a sealed vial to equilibrium.  The headspace from the vial is transferred into a 
gas chromatograph.  Target compound concentrations are measured using mass spectrometry detection.

The soil methanol extract is added to water and reagents, then heated in a sealed vial to equilibrium.  The headspace from the vial is transferred into a 
gas chromatograph.  Target compound concentrations are measured using mass spectrometry detection.

VPHs measures Volatile Petroleum Hydrocarbons in soil. Results are calculated by subtraction of specific Monocyclic Aromatic Hydrocarbons from 
VH6-10, as per the BC Lab Manual VPH calculation procedure.
VPHs = VH6-10 minus Benzene, Toluene, Ethylbenzene, Xylenes, and Styrene

Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers.  Results below detection limit (DL) are treated as zero.  
The DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

Soil

Soil

Soil

Soil

Soil
Soil

Soil

Soil
Soil

Soil

BC WLAP METHOD: PH, ELECTROMETRIC, SOIL

EPA 3570, 8270D, Knapp(1979)

EPA 3570, 8270D, Knapp(1979)

BC Env. Lab Manual (VH in Solids)

BC Env. Lab Manual (VH in Solids)
EPA 5035A/5021A/8260C

EPA 5035A/5021A/8260C

EPA 5035A/5021A/8260C
BC MOE VPH

EPA 8260B & 524.2

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

15-609545 15-609546 15-609547 15-609548

Version: FINAL REV. 3
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L2097353 CONTD....

49PAGE of

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL REV. 3
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Chrom Perfect Chromatogram Report

Printed on 7/5/2018 11:00:34 AM Page 1 of 1

ALS Sample ID: L2097353-5
Client Sample ID: BH152-01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 6/20/2018 2:19:23 PM Page 1 of 1

ALS Sample ID: L2097353-11
Client Sample ID: BH153-01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 6/20/2018 2:19:27 PM Page 1 of 1

ALS Sample ID: WG2799901-4#L2097353-11
Client Sample ID: BH153-01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 6/20/2018 2:19:29 PM Page 1 of 1

ALS Sample ID: L2097353-12
Client Sample ID: BH153-02
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Printed on 5/29/2018 10:40:35 AM

ALS Sample ID: L2097353-13
Client Sample ID: BH153-03
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 6/20/2018 2:19:31 PM Page 1 of 1

ALS Sample ID: L2097353-14
Client Sample ID: BH154-01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 6/20/2018 2:19:33 PM Page 1 of 1

ALS Sample ID: L2097353-15
Client Sample ID: BH154-02
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Printed on 5/29/2018 10:40:37 AM

ALS Sample ID: L2097353-16
Client Sample ID: BH154-03
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Printed on 5/29/2018 10:40:39 AM

ALS Sample ID: L2097353-17
Client Sample ID: Z121
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Printed on 5/29/2018 10:40:40 AM

ALS Sample ID: L2097353-18
Client Sample ID: BH154-04
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.

City of Vancouver - FOI 2022-084 - Page 1468 of 1790

BC EPH YDR A ISTRIBU RT 

... - tPHl r,._ 7 9 l:.,PH l 9-:H ·-
liC:10 n t: J<.J ,lC3 2 

17'l"C .l3 □'C % 7"C 
341:i'F - .6'F Bn·F 

' Ga.soline-- ~ o,t or Oi'ls.' LUbe Oi lsf Cr~a;;j!-

,lll@e~/ J\l't f'l tel. 



Printed on 5/29/2018 10:40:51 AM

ALS Sample ID: L2097353-29
Client Sample ID: BH156-02

2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0
Time - Minutes

0

50

100

150

200

250

300

350

400

450

500

R
esponse - M

illiVolts

The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/29/2018 9:30:47 AM Page 1 of 1

ALS Sample ID: L2097353-40
Client Sample ID: BH158-03

2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0
Time - Minutes

0

50

100

150

200

250

300

350

400

450

500

R
esponse - M

illiVolts

The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/29/2018 9:30:49 AM Page 1 of 1

ALS Sample ID: L2097353-41
Client Sample ID: Z122
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/29/2018 9:30:51 AM Page 1 of 1

ALS Sample ID: L2097353-42
Client Sample ID: BH158-04
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/29/2018 9:30:55 AM Page 1 of 1

ALS Sample ID: WG2781140-5#L2097353-42
Client Sample ID: BH158-04
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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A Chain of Custody (COC) I Analytical ·i11l111~1\1llilll IIUI\I I I 111 n COCNumber: 15 - 609545 
Request Form 

Enutronmental L2097353-COFC 
. , Page 

I of (, 

www.al~IQM!&Qm 
Canada Toll Free: 1 800 668 9878 

Report To conract ~nc, compal'l'f name OO'!Ow wm appear on u,e t in.11 report Report Format 1 1:., j u .. r 1Ar-. Wlll'I your AM • $Uf C":t:f'Dt't will epply 

Company: \'>c ... 1 1:"' l Ir.,._~ - "--n Selecl Report Fom1at: □ POF D exm D EDD (OlGITAL) Regular [RI hC. I Sten~d 1 AT 'of "'ceNC<l bt 3 pm • business doys • no Stltthatges OAJCr 

Contact: 7n. onl. k.,,nl"- l "' Quality Control (QC) Reporl wit, Report Qves ONO 1J 4 day [P4] u ~ 1 Business day [E1) u 
Phone: loo 'll t A Cl"2_ - ...0 ~ 7 .. 0 Compare Results to Criteria on R!port .. provide de.tails belo~• If bo'< diecked 

'l 
3 day [P3] □ ~ Same Oay, Weekend or Statutory 

Company c1ddft,Ss bEIO'W wtl appes, on tti& fi r.al ,eport Select Oistributioo: QeMAJL □ MOJL □ FAX 2 day [P2] □ ! holidaylE0) D 
Street: l<.no- \lS '"~ w <..:, o- ...... .... Email 1 or Fax - . . "- -- • ..) I& -- - ~---- Date anod l1me Requited for &II E3P TATo: dt.,':r t ·1~,1 .. yy .. ilh.n.· " 

City!Provlnoe: \ If\. -c-• • .. / - Email 2 c,_ .,,. --- - .<:.~" • FOt" wate thrt.l c.n n0t be ptrlomoed acc:ordlr'IQ to ~aeMc~ level H luet•d, you w1D be eonhcA:ed. 

Postal Co<le: Email 3 - ,.·. - A'i..2.,., . .! . .... ,.____ Analysis Request 

Invoice To Same as Report To Oves □No lnvOic~ tffstrib\ltion Indicate- FirtetM \F), Pr0$C"'ed (P) er ~iltercd and Pre6itived (F/P) below 

Copy of Invoice with Report Oves □No Select Invoice Dist ribution: Oer-w1 D MAIL □FAX 
Company: Email 1 or Fax 

Contact Email 2 
~ 

Project lnfonnation Oil and Gas Required Fields (clieni use) .. 
C: 

ALS Account fl I Quote #: - R\vuo~-o PO# 
oi 

t,,Fl!JCoet Ct/nte,: ;; 

Job#: f>e,S<; - o,.o \ 11.b jcrJMnor Code: Routing Code: 8 
0 

PO/AFE: Requisitioner: ~ 
LSD: Location: E :, 

z 
_. ALS Ub Work Order.# (lab use only)· ' ALS Contact: ~ ~oclL Sam pler : ~ -e\~'i - : 

' : 

ALS Sample .. #·_- Sample Identification and/o r Coordinates Date Time 
SompioTypn (lab use only) {This descriplion will appear on the repo'1) (dd-mmn>-yy) (hh:mm) . .. 

~~~'1..-o' ~- '-..i.Lt ,~ c..~~ 2. 
... -:a.'? "2. ' u .. ~ 
- . - P~\5\ 02- 1,,( 3 . 
~lS\-o'7,. 

J.( " 
P..\.\- \ S. 2 - O \ ., 
~\-,Hf)?" - 0 '2- -.a..s 
tl.\.:l \ ~ ~ - 0 ~ ... - - ";>..12-4 '9-
12...l..l,\ ~ "i\ -r.LJ. 3 
C2.i.--H fJ ?, -t> c:;; ~ 

P,\4 \ S ~ - o \ 3 
Ii".\-\\ 63 - 0'2- ~~ 3' 

Special Instructions/ Sp,,clfy Criteria to add on report by d ieting on the drop-down l i&C below . SAMPLE CONDITIO~ AS "RECEIVED i1ab use onlyl . . ·. 
Drinking Water (OW) Samples' (client us e) (electronic COC only) Frozen u SIF Observations Yes LI No LI 

Are samples tekon lrom a Regulated uvv Systom·, Ice Packs □ Ice Cubes □ Custody seal in1act Yes □ No □ o ves ONO Cooling Initiated □ Are samples for human drinking wa11,, tlSe? . . INIITLAI. COOL£R.~EMPEAATIJRES "C .• , I· . . FIN.•q:OOLEFI T£1.1P.ERATURES 'C 

□ vES □ NO 
SHIPMENT RELEASE (dient use) . I_NITIAL SHIPMENT RECEPTION (lab l/S8_ oply) ·· ' 

Released by: 

(). -· . '\fL- l0i~ M.~ va I Time: Received by: Date: Time: Received by: 

REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPLING lNFORMATION WHITE· 1..1'.BORATORY COPY YELLOW - CLIENT COPY 
Fanun, 10 oomptet@ Al porti.m& cl nus fOfm ma~ detay analysis. Pte-ase fil in this ror,n LEG18lY. 8y the use of ml~ rorm the user ac:t.nO\\l'f&dges alld agrees wiln the Terms and 0-mditions a~ gpeclffet.1 o'l ttie bade page of tile wt11te .. report oop:,,. 
t. r My waler samples ate f;llcen from a Regula1ed Drinking W1t♦r (OW) Sy&.tem, please s.vbmh using a, Auttiiorlzed DW COC form. 

l"Z.., 
FJNAL SHIPMENT. REb"EP.TION (lab .. use only.) 

l~ h Date. -~ I }~ 
Tirne: -

tO.'i~ei---
OCTOKA20,tHOH'I 
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,. . 
ALS Enulronmenl:al 

' L2097353-COFC 
Page 2. of 4 

wviw.alsglQt!!!I-S.Q!D Canada Toll Free: 1 800 668 9878 

\ 

Chain of Custody (COC) I Analytical 
Request form 1 

II\\ \111111111\ \ \ 1111\\1\1111 ~ 1111111 \\ 111111 
··r1 COC Number. 15 • , I 609546 

Report To Contact ant1 company l\ame below w~I appear on the llnai report Report Format,, .. . .. _ __ ...--•-·""' all E&P TATt wilh your AM ~ , u~,a,get wll app!y 

Company: bl. .. 1 Select Report format □ PCF [i i:xca 0 EOO (DIGITAL) Regular (R) I I Stan<Wd ur ;r re<:ewed by 3 pm · tlJSlness <1,>ys • no sv,charges apply 

Contact: ?r.-.,,1\....l Ho~-,. ...J....., Quality Ccntrol (QC) Report with Report Oves 0 ~0 ~i , 4 day (P4) u v 1 Business day [E1) u . 
Phone: ~ D ComNre Results to Criteria on Report. .. provicfe details bdow !t bo)( checked Ii 3 day (P3) □ i Same D,y, Weekend or S tatutory 

Cctnpany ackies.s belo,.v '11!11 appear on the final retiort Select Distribution: 0 EMAIL □ Will □ FAX ! 2 day [P2] □ s holiday [EO) □ 
Street Email 1 or Fa< Date a:rHI Tme Re-quired for all E&P TATs., l .. , .r,r ,u,•'y':' 1--l ""T: 'l 

Cily/Provlnce: Email2 ForM:&'3 thM c.an n01 ti. pfflonntd acc ording to tt,9-.emc:t" ,..,.. H l&ei.d, you will be cont.1c.tod. 

Postal Code: Email3 Analysis Request 

Invoice To Same as Report To Om □ "° Invoice Distribution lndioate Flllered (Fl, Pie""..d (P) or Fillo,ed and PJ•5'l""'1 (FIP) below 

Copy of Invoice with Report DYES □ NO Select Invoice Distribution: □ EMAil □ MAIL □ FAX 
Company: Email 1 or Fax 

Contact Email2 
f! 

Project Information Oil and Gas Required Fields (client use) .. 
" 

ALS Account II I Quote #: AFEJCO~ C8l1ter: PO# ~ 
0 

Job#: Msjot/Minor Code: Routing Code: u 
0 

PO / AFE: , Requisitioner: .8 
LSO: Location: E ::, , 2 

· AlS Lab Wori< Or<!er # _(lab use only)• ' ALS Contact: Sampler: ' ' l 
ALS Sample# Sample ldenllllcatton and/or Coordinates Date Time 

Sample Type (lab use only) (This descrlption will appear on the report) (<kf.mmm-yy) (hh:nvn) 

~~\~-o'°' ~ -:i \-'\nl ' l 'B b:,tO q 
u ~ 

tt.u, \ ~ - (").._ '!) 

ff-1..l. \ ~ Q. - 01:'I. 3 
IZ..4-\ ~~ -o '.'?.. 5 
"2l2..I _c; 

0.\-\\ 'E> \.t - 0 l-\ s 
P,\-\,\ bt-1 -~<:.. 3 
P,,\-l \ ~4 - nl -; 
n.H \ 'E>'-t - o-:i.. ~ 

P,~\ SI.; -o e, 3 
1 :,' \" 7 

Special lnstnJctlons / Specify Criteria to add on report by clicking on the drop-down l ist below . ' . SAMP.tE-CONOl'TIO"! A~·ReCEIVl!D (la.b use.only) ' .. 
Drinking Water {DWI Samples' (client un) (electronic COC only) Frozen LI SIF Obser,alions Yes LI No LI 

~• ,amp1G5 ,,,.en from a Regu,ated o w :system? Ice Packs □ Ice Cubes □ Custody seal intact Yes □ No D 
Om □ NO Cooling I nrtiated □ 

Are $a.tnplcs for hu.-nan drinking water use? INIITIAL COOLER TeMl>fRATUREs·~ . . . . ; .. l ,flNAL ~OLER TEMPE/IA!URES "C • ' 
Oves □~ ( '2,.. 

SHIPMENT RELEASE (client use) .. JNIT.IAL S1-jlf'ME~T RECEPTION. (I.ab use :only}. , , ... , . . FINAL Sr(l(>MENT. .R\':~~PTJON {136 use only) 
Released by: 

1 Dr~ K.~ . \ ~ I Time: Received by: Date: Time: Received i>y: Date: ';,../ ,2 Time: -
\Ol '-1 ')t ~il--

REFER TO BACK PAGE FORJl,.LS LOCATIONS ANO SAMPUN<NNFORMAi lON WHITE - LABORATORY COPY YELLOW· CuE,JT COPY 
Fa~ure to COITlPRto all POl1ions of ll'lis fom, may delay sJTelysi,. Pi®se IM in u,1s form LEGIBLY. By 1hG u&O of ttiis form the user i\C'M.ncwteos,es and agroos wi1h the TerJM and Condition~ 35 lfi:OCil°ied on u,o b~ page of ,'8 Ydlit~ - ref:Ort COPY. 
1. If tony ~t~r s.ornplt>S ere t~\oo from a Rt9ulated Drinking W81ttr {OW) System. please s1'bl'nit u009 tt.:l Authorio.d OWCOC form. 

IAI' 
WC.U'lllll&,~T 

.,.,. 
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A Chain of Custody (COC) / Analytical l COC Number: 15 - 609547 
Request Form . 

Enuironmental L2097353-COFC Page 3 oil_\ 
www.alsglobal.com 

Canada Toll Free: 1 800 668 9878 

Report To Contact and company n<3me below wil~appec,r on tl7e final report Report Format I Distribution -- ~- - ) 
_ . ..,...,-- Siilficl Siirv1i:::8"L&VB-I 'CIBIUn - ..-, ........ ,.,~ ..... .-0 all E&P TATS with yaur AM• Sc.ir'Charges will apply 

Company: P( ... 1 9' ll'\' .• ~•--i.n.O~ Select Report Format: □ PDF □ EXCEL □ EDD {DIGITAL) Regular [R] I I Standard TAT if received by 3 pm - business days - no s.urcharges. apply 

Contact: 7r. I A,-4 u - "l. Quality Control (QC) Report with Report DYES □ No .- 4 day [P4] □ ~ 
1 Business day [E1] □ " d' 

Phone: \'I, 0 Compare Resu~ to Criteria on Report - provide details below if box cl7ecked a • 3 day [P3] □ ~j ~ Same Day, Weekend or Statutory 

□ Company address below will appear on lhe final report Select Distribution: □ EMAIL □ MAll □ FAX 
. ~ 2 day [P2] □ ~ holiday [EO] 

\l?. 

Street Email 1 or Fax Date and Time Required for a.H E&P TATs; ·j<i<•·;)·,i ,, ·.- CTf 'T 

City/Province: Email 2 Forte5ts th.al ca~ not be per1om,ed .according to the ser,,ice J,;,v-el !!elocted, yo.i wil! b!l- conta-c:ted 

Postal Code: Email 3 Analysis Request 

Invoice To Sarne as Report To □ YES □ NO Invoice Distribution Indicate Filtere<l {F). Preser.ied (P) or Filtered af7d PreseJVe<l {F/P) below 

Copy of Invoice with Report □ YES □ NO Select Invoice Distribution: □ EMA!l □ MAIL □ FAX 
Company: Email 1 or Fax 

Contact: Ernail2 
~ Project Information Oil and Gas Required Fields (client use) C 

ALS Account# I Quote#: AFE/Cost Center. PO# 
E! 
C 
0 

Job#: Major/Minor Code: Routing Code: 
{) 

0 
PO/AFE Requisitioner: iii 

-" 
LSD Location: E 

" z 

ALS-Lab Work Order# (lab use only) 
·! 
-~ ALS Contact: Sampler: 
"i 

ALS Sample·# Sample Identification and/or Coordinates Date Time 
(lab use only) '. (This description will appear on the report) (dd-mmm-yy) (hh:mm) 

Sample Type 

Bl-\\S.S-o \ I~ ~ru, ,8 f!,.,..,, 0~ ~ 
n...,-\ \ ~~ -o 2..- 0 ,, 3 
l?,\-H SS - o ."1. s 
t2.l.4\~S --oL\ s 
D.14 \ s .:s - T',, ,;- ~ 

P,\~ \ $l, -nl ~ 

"2.\-\, \ s t.o -'"''2... '3 
F.\··HSv -0,3 5 
Q..14-\ 4<. - n L\ 3 
Q,\-U f:JL,, - o "'; 1 
~U\&":l. -o \ 5 
BH\ 'S-:\- -() 2- ~7 ~,,- s 

Special Instructions I Specify Criteria to add on report by clicking on the drop-down list below , · SAMPLE CONDITION AS RECEIVED _(lab u$e ()n_ly) 
Drinking Water (OW) Samples 1 (client use) (electronic COC only) Frozen LI SI F Observations Yes □ No LI 

Are samples taken from a Regulated DW System? Ice Packs □ Ice Cubes □ Custody seal intact Yes □ No □ Om ON□ Cooling Initiated □ 
Are samples for human drinking water use? INIITIAL COOLER TEMPERATURES 'C flNAL COOcER TEMPERATURES 0 c: 

DYES ON□ 
SHIPMENT RELEASE (client use) __ . _!NlTlAL SHIPMENT RECEPTION (lab use on!y) 

Released by: 

1Dr~ K_~ Vo 19r1c Received by: Date: Time: Received by· n _\~ \1.....--.., 
REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPLING ,m-ORMATION WHITE - LABORATORY COPY YELLOW - CLIENT COPY 
Failure to complete all DOl"l:ions of this form may de1ay analysis. Please fill in thii;; forrn LEGIBLY. By tl7e use of this form the user acknowledges and agrees with the Tefms anc:I Conditions as specified on the back page of lhe White report cop)'. 

1 U any waler sa:imples are taken from a Regulated Drinking W.ater (DW) System, please submit using an Authorlii::ed DW COC farm 

• 

17 
FINAL SHIPMENT RECEPTION (lab-use-only) 

l1P 
Date: ~, 18 

Time: ,_ 

)0/4), 
0ClQ&:l<;R~ □ 15 F"fi.OHT 

.... 
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A Enuironmen~~• 

r - - - 609548 Chain of Custody (COC) I Analytical , 
"' COC Number: 15 -

11 11.lllllllllll l I IIIIIIIIII I II Ill I II I II I II Ill 
Request Form 

Page 4 or Lf . 
www.al§global.!:':Qm 

Canada Toll Free: 1 800 66 8 9878 
L2097353-COFC j 

Report To <Ant.ad end oompany r:ama OO'Owri' w111 app,esir on I.hf! t'llal report Report format / o'. " ~Pl'ATt with ~l'A• •S"n:htttftt wil 11)111)' 

Company: 0( .. t_ fir- ,. .... _ - --t- ...JJ./ Select Report Format: □ POf □ t'.Xm-o~ tW'\IJlljflAlJ· --.-- . - . ...... 1'G'l:f'-'••c1u 1,,1- 1, , . -~ard TAT if received bv 3 pm· tvs.r'leSs days~ oo wrcnwges- apply 

Contact: 
.A - ,,... .. -II \ .l '- - ./V Quality Controt (QC) Repo,l wilh Report □= □ NO ~I 4 day [P4) u i 1 Busineu day (E 1 I LJ 

Phone: '-' □ Compo,e R<Sult> to Cliterie on Report • provide details below t l><» ch«lled g: S day [P3) □ ffi Same Day, Weekend or Slatutory 
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

18-MAY-18

Lab Work Order #: L2097564

Date Received:Pottinger Gaherty Environmental 
Consultants (PGL)

# 1500 - 1185 West Georgia Street
Vancouver  BC  V6E 4E6

ATTN: Zayed Mohamed FINAL REV. 2
14-JAN-19 15:46 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Brent Mack, B.Sc.
Account Manager

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

Client Phone: 604-682-3707

14-JAN-2019  This report replaces the previous version and includes updated Metals data 
for sample Z01.
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14-JAN-19 15:46 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2097564 CONTD....

2PAGE of

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

Version: FINAL REV. 2

11

WATER

WATER WATER WATER WATER WATER
18-MAY-18 18-MAY-18 18-MAY-18 18-MAY-18 18-MAY-18

BH124M BH123M BH122M BH121M BH130M

L2097564-1 L2097564-2 L2097564-3 L2097564-4 L2097564-5

Hardness (as CaCO3) (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Cesium (Cs)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Rubidium (Rb)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Sulfur (S)-Dissolved (mg/L)

Tellurium (Te)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Thorium (Th)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

100 246 243 417 236

LAB LAB LAB LAB LAB

LAB LAB LAB LAB LAB

0.0015 0.0018 0.0019 0.0017 0.0046

<0.00010 0.00058 0.00029 0.00253 0.00028

0.00011 0.00093 0.00187 0.00113 0.00098

0.00595 0.0363 0.0414 0.0821 0.0362

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.010 0.019 0.155 0.212 0.057

0.0000084 0.0000230 0.0000146 <0.0000050 <0.0000050

37.9 91.5 73.2 147 86.4

<0.000010 <0.000010 0.000011 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00012 0.00022 0.00290 0.00139 0.00044

0.00124 0.00038 0.00117 <0.00020 0.00021

<0.010 <0.010 <0.010 <0.010 0.213

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.0010 0.0046 <0.0010 0.0015 0.0010

1.34 4.19 14.7 12.4 4.97

0.115 0.0919 3.91 1.15 0.309

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.00163 0.00283 0.00350 0.00395 0.00228

<0.00050 0.00110 0.00119 0.00146 0.00136

<0.050 <0.050 <0.050 <0.050 <0.050

1.39 2.94 5.74 3.13 3.64

0.00072 0.00266 0.00180 0.00160 0.00222

0.000053 0.000106 0.000116 <0.000050 0.000111

3.49 6.11 7.10 7.15 7.81

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

3.00 20.1 64.8 12.9 6.10

0.192 0.552 0.804 0.841 0.282

1.88 1.32 16.7 27.3 4.07

<0.00020 <0.00020 <0.00020 <0.00020 <0.00020

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.00010 <0.00010 0.00055 <0.00010 0.00011

Physical Tests

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2097564 CONTD....

3PAGE of

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

Version: FINAL REV. 2

11

WATER

WATER WATER WATER
18-MAY-18 18-MAY-18 18-MAY-18

BH131M BH120M Z01

L2097564-6 L2097564-7 L2097564-8

Hardness (as CaCO3) (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Cesium (Cs)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Rubidium (Rb)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Sulfur (S)-Dissolved (mg/L)

Tellurium (Te)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Thorium (Th)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

70.0 810 416

LAB LAB LAB

LAB LAB LAB

0.0017 0.0068 0.0017

<0.00010 0.00019 0.00247

<0.00010 0.00024 0.00112

0.00606 0.621 0.0828

<0.00010 <0.00010 <0.00010

<0.000050 <0.000050 <0.000050

0.036 1.40 0.220

<0.0000050 <0.0000050 <0.0000050

24.8 181 147

<0.000010 0.000068 <0.000010

<0.00010 <0.00010 <0.00010

<0.00010 0.00123 0.00138

0.00022 <0.00020 <0.00020

<0.010 0.011 <0.010

<0.000050 <0.000050 <0.000050

<0.0010 0.0340 0.0015

1.93 87.1 12.1

0.130 0.594 1.11

<0.0000050 <0.0000050 <0.0000050

0.000067 0.00138 0.00394

<0.00050 0.00121 0.00144

<0.050 <0.050 <0.050

1.61 32.5 3.08

0.00093 0.0183 0.00161

<0.000050 0.000053 <0.000050

5.79 9.93 6.82

<0.000010 <0.000010 <0.000010

2.80 538 12.6

0.197 2.46 0.849

1.35 38.0 26.2

<0.00020 <0.00020 <0.00020

<0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

<0.00010 <0.00010 <0.00010

Physical Tests

Dissolved Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2097564 CONTD....

4PAGE of

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

Version: FINAL REV. 2

11

WATER

WATER WATER WATER WATER WATER
18-MAY-18 18-MAY-18 18-MAY-18 18-MAY-18 18-MAY-18

BH124M BH123M BH122M BH121M BH130M

L2097564-1 L2097564-2 L2097564-3 L2097564-4 L2097564-5

Titanium (Ti)-Dissolved (mg/L)

Tungsten (W)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

Benzene (mg/L)

Bromodichloromethane (mg/L)

Bromoform (mg/L)

Carbon Tetrachloride (mg/L)

Chlorobenzene (mg/L)

Dibromochloromethane (mg/L)

Chloroethane (mg/L)

Chloroform (mg/L)

Chloromethane (mg/L)

1,2-Dichlorobenzene (mg/L)

1,3-Dichlorobenzene (mg/L)

1,4-Dichlorobenzene (mg/L)

1,1-Dichloroethane (mg/L)

1,2-Dichloroethane (mg/L)

1,1-Dichloroethylene (mg/L)

cis-1,2-Dichloroethylene (mg/L)

trans-1,2-Dichloroethylene (mg/L)

Dichloromethane (mg/L)

1,2-Dichloropropane (mg/L)

cis-1,3-Dichloropropylene (mg/L)

trans-1,3-Dichloropropylene (mg/L)

1,3-Dichloropropene (cis & trans) (mg/L)

Ethylbenzene (mg/L)

Methyl t-butyl ether (MTBE) (mg/L)

Styrene (mg/L)

1,1,1,2-Tetrachloroethane (mg/L)

1,1,2,2-Tetrachloroethane (mg/L)

Tetrachloroethylene (mg/L)

Toluene (mg/L)

1,1,1-Trichloroethane (mg/L)

1,1,2-Trichloroethane (mg/L)

<0.00030 <0.00030 <0.00030 <0.00030 <0.00030

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.000038 0.000929 0.000563 0.00227 0.00128

0.00095 0.00054 0.00066 <0.00050 <0.00050

0.0023 0.0013 0.0022 0.0026 <0.0010

<0.000060 <0.000060 <0.000060 <0.000060 0.000119

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.00020 <0.00020 <0.00020 <0.00020 <0.00020

<0.0010 <0.0010 <0.0010 0.0011 <0.0010

<0.00045 <0.00045 <0.00045 <0.00045 <0.00045

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Dissolved Metals

Volatile Organic 
Compounds
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2097564 CONTD....

5PAGE of

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

Version: FINAL REV. 2

11

WATER

WATER WATER WATER
18-MAY-18 18-MAY-18 18-MAY-18

BH131M BH120M Z01

L2097564-6 L2097564-7 L2097564-8

Titanium (Ti)-Dissolved (mg/L)

Tungsten (W)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

Benzene (mg/L)

Bromodichloromethane (mg/L)

Bromoform (mg/L)

Carbon Tetrachloride (mg/L)

Chlorobenzene (mg/L)

Dibromochloromethane (mg/L)

Chloroethane (mg/L)

Chloroform (mg/L)

Chloromethane (mg/L)

1,2-Dichlorobenzene (mg/L)

1,3-Dichlorobenzene (mg/L)

1,4-Dichlorobenzene (mg/L)

1,1-Dichloroethane (mg/L)

1,2-Dichloroethane (mg/L)

1,1-Dichloroethylene (mg/L)

cis-1,2-Dichloroethylene (mg/L)

trans-1,2-Dichloroethylene (mg/L)

Dichloromethane (mg/L)

1,2-Dichloropropane (mg/L)

cis-1,3-Dichloropropylene (mg/L)

trans-1,3-Dichloropropylene (mg/L)

1,3-Dichloropropene (cis & trans) (mg/L)

Ethylbenzene (mg/L)

Methyl t-butyl ether (MTBE) (mg/L)

Styrene (mg/L)

1,1,1,2-Tetrachloroethane (mg/L)

1,1,2,2-Tetrachloroethane (mg/L)

Tetrachloroethylene (mg/L)

Toluene (mg/L)

1,1,1-Trichloroethane (mg/L)

1,1,2-Trichloroethane (mg/L)

<0.00030 <0.00030 <0.00030

<0.00010 <0.00010 <0.00010

<0.000010 0.000845 0.00217

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 0.0027

<0.000060 0.000063 <0.000060

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010

<0.0050 <0.0050 <0.0050

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010

<0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010

<0.00020 <0.00020 <0.00020

<0.0010 <0.0010 0.0012

<0.00045 <0.00045 <0.00045

<0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050

Dissolved Metals

Volatile Organic 
Compounds
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2097564 CONTD....

6PAGE of

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

Version: FINAL REV. 2

11

WATER

WATER WATER WATER WATER WATER
18-MAY-18 18-MAY-18 18-MAY-18 18-MAY-18 18-MAY-18

BH124M BH123M BH122M BH121M BH130M

L2097564-1 L2097564-2 L2097564-3 L2097564-4 L2097564-5

Trichloroethylene (mg/L)

Trichlorofluoromethane (mg/L)

Vinyl Chloride (mg/L)

ortho-Xylene (mg/L)

meta- & para-Xylene (mg/L)

Xylenes (mg/L)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/L)

EPH19-32 (mg/L)

LEPH (mg/L)

HEPH (mg/L)

Volatile Hydrocarbons (VH6-10) (mg/L)

VPH (C6-C10) (mg/L)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/L)

Acenaphthylene (mg/L)

Acridine (mg/L)

Anthracene (mg/L)

Benz(a)anthracene (mg/L)

Benzo(a)pyrene (mg/L)

Benzo(b&j)fluoranthene (mg/L)

Benzo(b+j+k)fluoranthene (mg/L)

Benzo(g,h,i)perylene (mg/L)

Benzo(k)fluoranthene (mg/L)

Chrysene (mg/L)

Dibenz(a,h)anthracene (mg/L)

Fluoranthene (mg/L)

Fluorene (mg/L)

Indeno(1,2,3-c,d)pyrene (mg/L)

1-Methylnaphthalene (mg/L)

2-Methylnaphthalene (mg/L)

Naphthalene (mg/L)

Phenanthrene (mg/L)

Pyrene (mg/L)

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.00040 <0.00040 <0.00040 <0.00040 <0.00040

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.00075 <0.00075 <0.00075 <0.00075 <0.00075

97.9 98.9 94.1 96.7 96.3

98.0 95.7 97.9 96.4 95.4

<0.25 <0.25 <0.25 <0.25 <0.25

<0.25 <0.25 <0.25 <0.25 <0.25

<0.25 <0.25 <0.25 <0.25 <0.25

<0.25 <0.25 <0.25 <0.25 <0.25

<0.10 <0.10 <0.10 <0.10 <0.10

<0.10 <0.10 <0.10 <0.10 <0.10

91.9 95.6 101.5 105.8 103.3

112.7 106.3 91.7 93.8 97.1

<0.000010 <0.000010 0.000035 0.000620 0.000188

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.000010 <0.000010 <0.000010 <0.000020 <0.000020

<0.000010 <0.000010 <0.000010 0.000080 0.000018

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.000015 <0.000015 <0.000015 <0.000015 <0.000015

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

<0.000010 <0.000010 <0.000010 0.000255 0.000027

<0.000010 <0.000010 0.000018 0.000322 0.000030

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.000050 <0.000050 <0.000050 0.000161 0.000061

<0.000050 <0.000050 0.000056 0.000127 0.000066

<0.000050 <0.000050 0.000131 0.000426 0.000113

<0.000020 <0.000020 <0.000030 0.000750 0.000058

<0.000010 0.000016 0.000015 0.000176 0.000033

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLCI

DLQ
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14-JAN-19 15:46 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2097564 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

11

WATER

WATER WATER WATER
18-MAY-18 18-MAY-18 18-MAY-18

BH131M BH120M Z01

L2097564-6 L2097564-7 L2097564-8

Trichloroethylene (mg/L)

Trichlorofluoromethane (mg/L)

Vinyl Chloride (mg/L)

ortho-Xylene (mg/L)

meta- & para-Xylene (mg/L)

Xylenes (mg/L)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/L)

EPH19-32 (mg/L)

LEPH (mg/L)

HEPH (mg/L)

Volatile Hydrocarbons (VH6-10) (mg/L)

VPH (C6-C10) (mg/L)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/L)

Acenaphthylene (mg/L)

Acridine (mg/L)

Anthracene (mg/L)

Benz(a)anthracene (mg/L)

Benzo(a)pyrene (mg/L)

Benzo(b&j)fluoranthene (mg/L)

Benzo(b+j+k)fluoranthene (mg/L)

Benzo(g,h,i)perylene (mg/L)

Benzo(k)fluoranthene (mg/L)

Chrysene (mg/L)

Dibenz(a,h)anthracene (mg/L)

Fluoranthene (mg/L)

Fluorene (mg/L)

Indeno(1,2,3-c,d)pyrene (mg/L)

1-Methylnaphthalene (mg/L)

2-Methylnaphthalene (mg/L)

Naphthalene (mg/L)

Phenanthrene (mg/L)

Pyrene (mg/L)

<0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010

<0.00040 <0.00040 <0.00040

<0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050

<0.00075 <0.00075 <0.00075

97.9 95.9 95.2

94.4 94.5 95.5

<0.25 <0.25 <0.25

<0.25 <0.25 <0.25

<0.25 <0.25 <0.25

<0.25 <0.25 <0.25

<0.10 <0.10 <0.10

<0.10 <0.10 <0.10

104.4 98.5 98.9

108.5 88.9 81.6

0.000228 0.000187 0.000692

<0.000010 0.000013 <0.000010

<0.000030 <0.000020 <0.000020

<0.000020 <0.00020 <0.000080

<0.000010 0.000012 <0.000010

<0.0000050 <0.0000050 <0.0000050

<0.000010 <0.000010 <0.000010

<0.000015 <0.000015 <0.000015

<0.000010 <0.000010 <0.000010

<0.000010 <0.000010 <0.000010

<0.000010 <0.000020 <0.000010

<0.0000050 <0.0000050 <0.0000050

0.000037 0.000154 0.000285

<0.000020 0.000283 0.000350

<0.000010 <0.000010 <0.000010

<0.000050 0.000699 0.000171

<0.000050 0.000750 0.000136

0.000055 0.00221 0.000470

0.000032 0.000714 0.000827

0.000034 0.000146 0.000191

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons

DLCI DLQ DLCI

DLQ DLQ DLQ

DLCI

DLQ
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Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2097564 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

11

WATER

WATER WATER WATER WATER WATER
18-MAY-18 18-MAY-18 18-MAY-18 18-MAY-18 18-MAY-18

BH124M BH123M BH122M BH121M BH130M

L2097564-1 L2097564-2 L2097564-3 L2097564-4 L2097564-5

Quinoline (mg/L)

Surrogate: Acridine d9 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

76.1 78.2 83.8 88.8 88.1

68.2 70.7 72.1 72.5 72.9

83.0 86.5 92.2 94.5 102.1

89.4 94.0 98.5 100.9 100.2

Polycyclic 
Aromatic 
Hydrocarbons
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Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2097564 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

11

WATER

WATER WATER WATER
18-MAY-18 18-MAY-18 18-MAY-18

BH131M BH120M Z01

L2097564-6 L2097564-7 L2097564-8

Quinoline (mg/L)

Surrogate: Acridine d9 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

<0.000050 <0.000050 <0.000050

83.4 91.6 90.1

71.8 75.1 78.5

91.0 97.7 96.1

96.4 104.6 105.2

Polycyclic 
Aromatic 
Hydrocarbons
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Reference Information

DLCI
DLQ
MS-B

Detection Limit Raised: Chromatographic Interference due to co-elution.
Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

14-JAN-19 15:46 (MT)

L2097564 CONTD....

10PAGE of

EPH-ME-FID-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

LEPH/HEPH-CALC-VA

MET-D-CCMS-VA

PAH-ME-MS-VA

VH-HSFID-VA

VH-SURR-FID-VA

VOC-HSMS-VA

VOC7-HSMS-VA

VOC7/VOC-SURR-MS-VA

VPH-CALC-VA

EPH in Water

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

LEPHs and HEPHs

Dissolved Metals in Water by CRC ICPMS

PAHs in Water

VH in Water by Headspace GCFID

VH Surrogates for Waters
VOCs in water by Headspace GCMS

BTEX/MTBE/Styrene by Headspace GCMS

VOC7 and/or VOC Surrogates for Waters
VPH is VH minus select aromatics

EPH is extracted from water using a hexane micro-extraction technique, with analysis by GC-FID, as per the BC Lab Manual.  EPH results include 
PAHs and are therefore not equivalent to LEPH or HEPH.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

LEPHw and HEPHw are measures of Light and Heavy Extractable Petroleum Hydrocarbons in water. Results are calculated by subtraction of 
applicable PAH concentrations from EPH10-19 and EPH19-32, as per the BC Lab Manual LEPH/HEPH calculation procedure.

LEPHw = EPH10-19 minus Acenaphthene, Acridine, Anthracene, Fluorene, Naphthalene and Phenanthrene.

HEPHw = EPH19-32 minus Benz(a)anthracene, Benzo(a)pyrene, Fluoranthene, and Pyrene.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

PAHs are extracted from water using a hexane micro-extraction technique, with analysis by GC/MS.  Because the two isomers cannot be readily 
separated chromatographically, benzo(j)fluoranthene is reported as part of the benzo(b)fluoranthene parameter.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph. 
Compounds eluting between n-hexane and n-decane are measured and summed together using flame-ionization detection.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transferred into a gas chromatograph. 
Target compound concentrations are measured using mass spectrometry detection.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph. 
Target compound concentrations are measured using mass spectrometry detection.

VPHw measures Volatile Petroleum Hydrocarbons in water. Results are calculated by subtraction of specific Monocyclic Aromatic Hydrocarbons from 
VH6-10, as per the BC Lab Manual VPH calculation procedure.
VPHw = VH6-10 minus Benzene, Toluene, Ethylbenzene, Xylenes, and Styrene

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water
Water

Water

Water
Water

BC Lab Manual

APHA 2340B

APHA 3030B/EPA 1631E (mod)

BC MOE LEPH/HEPH

APHA 3030B/6020A (mod)

EPA 3511/8270D (mod)

BC Env. Lab Manual (VH in Water)

BC Env. Lab Manual (VH in Solids)
EPA 5021A/8260C

EPA 5021A/8260C

EPA 5035A/5021A/8260C
BC MOE VPH

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier
L2097564-1, -2, -3, -4, -5, -6, -7, -8
L2097564-1, -2, -3, -4, -5, -6, -7, -8
L2097564-1, -2, -3, -4, -5, -6, -7, -8
L2097564-1, -2, -3, -4, -5, -6, -7, -8
L2097564-1, -2, -3, -4, -5, -6, -7, -8
L2097564-1, -2, -3, -4, -5, -6, -7, -8
L2097564-1, -2, -3, -4, -5, -6, -7, -8
L2097564-1, -2, -3, -4, -5, -6, -7, -8

Barium (Ba)-Dissolved
Boron (B)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

11
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Reference Information 14-JAN-19 15:46 (MT)

L2097564 CONTD....
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XYLENES-CALC-VA Sum of Xylene Isomer Concentrations
Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers.  Results below detection limit (DL) are treated as zero.  
The DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

Water CALCULATION

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

17-692337

Version: FINAL REV. 2

11
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Chrom Perfect Chromatogram Report

Printed on 5/24/2018 3:23:37 PM Page 1 of 1

ALS Sample ID: L2097564-1
Client Sample ID: BH124M
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/24/2018 3:23:39 PM Page 1 of 1

ALS Sample ID: L2097564-2
Client Sample ID: BH123M
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/24/2018 3:23:41 PM Page 1 of 1

ALS Sample ID: L2097564-3
Client Sample ID: BH122M
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/24/2018 3:23:43 PM Page 1 of 1

ALS Sample ID: L2097564-4
Client Sample ID: BH121M
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/25/2018 11:57:10 AM Page 1 of 1

ALS Sample ID: L2097564-5
Client Sample ID: BH130M
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/24/2018 3:23:45 PM Page 1 of 1

ALS Sample ID: L2097564-6
Client Sample ID: BH131M
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/24/2018 3:23:47 PM Page 1 of 1

ALS Sample ID: L2097564-7
Client Sample ID: BH120M
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.

City of Vancouver - FOI 2022-084 - Page 1505 of 1790

BC EPH OR A ON ISTRIBU N RE RT A 
~~ 

ErHHM'I -- JPH 19'3? 

""110 ot:19 nc;:;:-1 

11--, 'C S ~.O'C ~6T y 
3 6T- 62 6'F STPF 

- c.as(llll1e ...:. Mr:.rorrdl!s, u,be' Ol is/ Grease-
Eli es~I{ leil::Juel.: 



Chrom Perfect Chromatogram Report

Printed on 5/28/2018 10:10:48 AM Page 1 of 1

ALS Sample ID: L2097564-8
Client Sample ID: Z01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Report To Contact and company name below will appear on the final report Report Format / Distribution Select Service Level Below - Contact your AM to confirm all E&P TATs (surcharges may apply) 

Company: H.:1L E,,N V) Pn N f" f:1\1T1'1f, I Tf) Select Report Format: ~ PDF~ EXCEL l)t.'.'I EDD (DIGITAL) Regular [R] Qt, Standard TAT if received by 3 pm - business days - no surcharges apply 

Contact: -:JA,11~ m1\ r1 tt1Ylr n Quality Control (QC) Report with Report □ YES□ ND ~i 4 day [P4-20%] I □ i 1 Business day [E-100%] 

Phone: fi () I.J .• RC/,~- -)i 1.1 .~ D Compare Results to Criteria on Report - provide details below if box checked ~. 
0 : 
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~ 

Company address below will appear on the final report Select Distribution: rJ EMAIL I I MAIL □ FAX ~ I 2 day [P2-50%] □ (Laboratory opening fees may apply)] 
!!, 
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Postal Code: Email3 ~/1vh·,'1 rr:1 rhln ~ri..-'P.7r1t'Y"\ Analysis Request 

Invoice To Same as Report To [j' YES □ NO Invoice Distribution Indicate Filtered (F), Preserved (P) or Filtered and Preserved (F/P) below 

Copy of Invoice with Report L1 YES[] NO Select Invoice Distribution: □ EMAIL □ MAIL □ FAX I~ 
Company: Email 1 or Fax 
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Drinking Water (OW) Samples 1 (client use) 
Special Instructions/ Specify Criteria to add on report by clicking on the drop-down list below SAMPLE CONDITION AS RECEIVED (lab use only) 

(electronic COC only) Frozen □ SIF Observations Yes □ No 
Are samples taken from a Regulated DW System? l!!f'1cecubes □ □ 
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

25-MAY-18

Lab Work Order #: L2100737

Date Received:Pottinger Gaherty Environmental 
Consultants (PGL)

# 1500 - 1185 West Georgia Street
Vancouver  BC  V6E 4E6

ATTN: Zayed Mohamed FINAL   
31-MAY-18 17:50 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Brent Mack, B.Sc.
Account Manager

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

Client Phone: 604-682-3707

5355-01.01Job Reference: 
NOT SUBMITTEDProject P.O. #: 

17-692293C of C Numbers:
Legal Site Desc: 
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31-MAY-18 17:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2100737 CONTD....

2PAGE of

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

Version: FINAL   

11

CARBO-TUBE

SV SV SV SV SV
22-MAY-18 22-MAY-18 22-MAY-18 22-MAY-18 22-MAY-18

SV01 SV02 SV03 SV04 SV05

L2100737-1 L2100737-2 L2100737-3 L2100737-4 L2100737-5

Acetone (ug)

Acetone (ug/m3)

Benzene (ug)

Benzene (ug/m3)

Bromodichloromethane (ug)

Bromodichloromethane (ug/m3)

Bromoform (ug)

Bromoform (ug/m3)

2-Butanone (MEK) (ug)

2-Butanone (MEK) (ug/m3)

Carbon Tetrachloride (ug)

Carbon Tetrachloride (ug/m3)

Chlorobenzene (ug)

Chlorobenzene (ug/m3)

Dibromochloromethane (ug)

Dibromochloromethane (ug/m3)

Chloroethane (ug)

Chloroethane (ug/m3)

Decane (nC10) (ug)

Decane (nC10) (ug/m3)

1,2-Dichlorobenzene (ug)

1,2-Dichlorobenzene (ug/m3)

1,3-Dichlorobenzene (ug)

1,3-Dichlorobenzene (ug/m3)

1,4-Dichlorobenzene (ug)

1,4-Dichlorobenzene (ug/m3)

1,1-Dichloroethane (ug)

1,1-Dichloroethane (ug/m3)

1,2-Dichloroethane (ug)

1,2-Dichloroethane (ug/m3)

1,1-Dichloroethylene (ug)

1,1-Dichloroethylene (ug/m3)

cis-1,2-Dichloroethylene (ug)

cis-1,2-Dichloroethylene (ug/m3)

trans-1,2-Dichloroethylene (ug)

trans-1,2-Dichloroethylene (ug/m3)

1,2-Dichloropropane (ug)

<0.060 <0.060 2.81 <0.060 <0.060

<29 <29 1250 <40 <25

<0.0040 0.0075 0.0332 <0.0040 <0.0040

<1.9 3.6 14.8 <2.7 <1.7

<0.0025 <0.0025 <0.20 <0.0025 <0.0025

<1.2 <1.2 <89 <1.7 <1.1

<0.015 <0.015 <0.015 <0.015 <0.015

<7.1 <7.1 <6.7 <10 <6.3

<0.025 <0.025 <0.025 <0.025 <0.025

<12 <12 <11 <17 <11

<0.0015 <0.0015 <0.0015 <0.0015 <0.0015

<0.71 <0.71 <0.67 <1.0 <0.63

<0.0025 <0.0025 <0.0080 <0.0025 <0.0025

<1.2 <1.2 <3.6 <1.7 <1.1

<0.025 <0.025 <0.025 <0.025 <0.025

<12 <12 <11 <17 <11

<0.050 <0.050 <0.050 <0.050 <0.050

<24 <24 <22 <33 <21

<0.025 <0.025 <0.040 <0.025 <0.025

<12 <12 <18 <17 <11

<0.015 <0.015 <0.015 <0.015 <0.015

<7.1 <7.1 <6.7 <10 <6.3

<0.0050 <0.0050 0.0065 <0.0050 0.0071

<2.4 <2.4 2.9 <3.3 3.0

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<2.4 <2.4 <2.2 <3.3 <2.1

<0.0025 <0.0025 <0.0025 <0.0025 <0.0025

<1.2 <1.2 <1.1 <1.7 <1.1

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.48 <0.48 <0.45 <0.67 <0.42

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

<1.4 <1.4 <1.3 <2.0 <1.3

<0.0050 <0.0050 0.0165 <0.0050 <0.0050

<2.4 <2.4 7.4 <3.3 <2.1

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<2.4 <2.4 <2.2 <3.3 <2.1

<0.0015 <0.0015 <0.0015 <0.0015 <0.0015

Volatile Organic 
Compounds

DLCI

DLCI

DLCI

DLCI

DLQ

DLQ
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31-MAY-18 17:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2100737 CONTD....

3PAGE of

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

Version: FINAL   

11

CARBO-TUBE

SV SV SV SV
22-MAY-18 22-MAY-18 22-MAY-18 22-MAY-18

SV06 SV07 SV08 Z01

L2100737-6 L2100737-7 L2100737-8 L2100737-9

Acetone (ug)

Acetone (ug/m3)

Benzene (ug)

Benzene (ug/m3)

Bromodichloromethane (ug)

Bromodichloromethane (ug/m3)

Bromoform (ug)

Bromoform (ug/m3)

2-Butanone (MEK) (ug)

2-Butanone (MEK) (ug/m3)

Carbon Tetrachloride (ug)

Carbon Tetrachloride (ug/m3)

Chlorobenzene (ug)

Chlorobenzene (ug/m3)

Dibromochloromethane (ug)

Dibromochloromethane (ug/m3)

Chloroethane (ug)

Chloroethane (ug/m3)

Decane (nC10) (ug)

Decane (nC10) (ug/m3)

1,2-Dichlorobenzene (ug)

1,2-Dichlorobenzene (ug/m3)

1,3-Dichlorobenzene (ug)

1,3-Dichlorobenzene (ug/m3)

1,4-Dichlorobenzene (ug)

1,4-Dichlorobenzene (ug/m3)

1,1-Dichloroethane (ug)

1,1-Dichloroethane (ug/m3)

1,2-Dichloroethane (ug)

1,2-Dichloroethane (ug/m3)

1,1-Dichloroethylene (ug)

1,1-Dichloroethylene (ug/m3)

cis-1,2-Dichloroethylene (ug)

cis-1,2-Dichloroethylene (ug/m3)

trans-1,2-Dichloroethylene (ug)

trans-1,2-Dichloroethylene (ug/m3)

1,2-Dichloropropane (ug)

<0.060 1.25 0.351 <0.060

<29 499 167 <30

<0.0040 0.0512 0.279 <0.0040

<1.9 20.5 133 <2.0

<0.0025 <0.030 <0.020 <0.0025

<1.2 <12 <9.5 <1.3

<0.015 <0.015 <0.015 <0.015

<7.1 <6.0 <7.1 <7.5

<0.025 <0.025 <0.025 <0.025

<12 <10 <12 <13

<0.0015 <0.0015 <0.0015 <0.0015

<0.71 <0.60 <0.71 <0.75

<0.0025 <0.0070 <0.0030 <0.0025

<1.2 <2.8 <1.4 <1.3

<0.025 <0.025 <0.025 <0.025

<12 <10 <12 <13

<0.050 <0.050 <0.050 <0.050

<24 <20 <24 <25

<0.025 <0.20 0.180 <0.025

<12 <80 86 <13

<0.015 <0.015 <0.015 <0.015

<7.1 <6.0 <7.1 <7.5

0.0055 0.0073 <0.0050 <0.0050

2.6 2.9 <2.4 <2.5

<0.0050 <0.0050 <0.0050 <0.0050

<2.4 <2.0 <2.4 <2.5

<0.0025 <0.0025 <0.0025 <0.0025

<1.2 <1.0 <1.2 <1.3

<0.0010 <0.0010 <0.0010 <0.0010

<0.48 <0.40 <0.48 <0.50

<0.0030 <0.0030 <0.0030 <0.0030

<1.4 <1.2 <1.4 <1.5

<0.0050 <0.0050 <0.0050 <0.0050

<2.4 <2.0 <2.4 <2.5

<0.0050 <0.0050 <0.0050 <0.0050

<2.4 <2.0 <2.4 <2.5

<0.0015 <0.0015 <0.0015 <0.0015

Volatile Organic 
Compounds

DLCI DLCI

DLCI DLCI

DLCI DLCI

DLCI DLCI

DLQ

DLQ
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31-MAY-18 17:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2100737 CONTD....

4PAGE of

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

Version: FINAL   

11

CARBO-TUBE

SV SV SV SV SV
22-MAY-18 22-MAY-18 22-MAY-18 22-MAY-18 22-MAY-18

SV01 SV02 SV03 SV04 SV05

L2100737-1 L2100737-2 L2100737-3 L2100737-4 L2100737-5

1,2-Dichloropropane (ug/m3)

cis-1,3-Dichloropropylene (ug)

cis-1,3-Dichloropropylene (ug/m3)

trans-1,3-Dichloropropylene (ug)

trans-1,3-Dichloropropylene (ug/m3)

Ethyl Acetate (ug)

Ethyl Acetate (ug/m3)

Ethylbenzene (ug)

Ethylbenzene (ug/m3)

n-Hexane (nC6) (ug)

n-Hexane (nC6) (ug/m3)

Cumene (ug)

Cumene (ug/m3)

Styrene (ug)

Styrene (ug/m3)

1,1,1,2-Tetrachloroethane (ug)

1,1,1,2-Tetrachloroethane (ug/m3)

1,1,2,2-Tetrachloroethane (ug)

1,1,2,2-Tetrachloroethane (ug/m3)

Tetrachloroethylene (ug)

Tetrachloroethylene (ug/m3)

Toluene (ug)

Toluene (ug/m3)

1,1,2-Trichloro-1,2,2-trifluoroethane (ug)

1,1,2-Trichloro-1,2,2-trifluoroethane (ug/m3)

1,1,1-Trichloroethane (ug)

1,1,1-Trichloroethane (ug/m3)

1,1,2-Trichloroethane (ug)

1,1,2-Trichloroethane (ug/m3)

Trichloroethylene (ug)

Trichloroethylene (ug/m3)

Trichlorofluoromethane (ug)

Trichlorofluoromethane (ug/m3)

Vinyl Chloride (ug)

Vinyl Chloride (ug/m3)

ortho-Xylene (ug)

ortho-Xylene (ug/m3)

<0.71 <0.71 <0.67 <1.0 <0.63

<0.0025 <0.0025 <0.0025 <0.0025 <0.0025

<1.2 <1.2 <1.1 <1.7 <1.1

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<2.4 <2.4 <2.2 <3.3 <2.1

<0.10 <0.10 <0.10 <0.10 <0.10

<48 <48 <45 <67 <42

0.0043 0.0054 0.0450 0.0042 0.0025

2.1 2.6 20.1 2.8 <1.1

<0.025 <0.025 0.442 <0.025 <0.025

<12 <12 197 <17 <11

<0.0025 <0.0025 0.0036 <0.0025 <0.0025

<1.2 <1.2 1.6 <1.7 <1.1

<0.0025 <0.0025 <0.0025 <0.0025 <0.0025

<1.2 <1.2 <1.1 <1.7 <1.1

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

<1.9 <1.9 <1.8 <2.7 <1.7

<0.0025 <0.0025 <0.0040 <0.0025 <0.0025

<1.2 <1.2 <1.8 <1.7 <1.1

0.112 0.038 <0.030 <0.030 <0.030

53 18 <13 <20 <13

<0.020 0.030 0.119 <0.020 <0.020

<9.5 14.1 53.3 <13 <8.4

<0.025 <0.025 <0.025 <0.025 <0.025

<12 <12 <11 <17 <11

<0.0025 <0.0025 <0.0025 <0.0025 <0.0025

<1.2 <1.2 <1.1 <1.7 <1.1

<0.0015 <0.0015 <0.0020 <0.0015 <0.0015

<0.71 <0.71 <0.89 <1.0 <0.63

<0.0015 <0.0015 <0.0060 0.0022 <0.0015

<0.71 <0.71 <2.7 1.4 <0.63

<0.025 <0.025 <0.025 <0.025 <0.025

<12 <12 <11 <17 <11

<0.0030 <0.0030 0.0061 <0.0030 <0.0030

<1.4 <1.4 2.7 <2.0 <1.3

0.0025 0.0058 0.0679 0.0154 0.0073

1.2 2.8 30.3 10.2 3.1

Volatile Organic 
Compounds

DLCI

DLCI

DLCI

DLCI

DLQ

DLQ
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2100737 CONTD....

5PAGE of

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

Version: FINAL   

11

CARBO-TUBE

SV SV SV SV
22-MAY-18 22-MAY-18 22-MAY-18 22-MAY-18

SV06 SV07 SV08 Z01

L2100737-6 L2100737-7 L2100737-8 L2100737-9

1,2-Dichloropropane (ug/m3)

cis-1,3-Dichloropropylene (ug)

cis-1,3-Dichloropropylene (ug/m3)

trans-1,3-Dichloropropylene (ug)

trans-1,3-Dichloropropylene (ug/m3)

Ethyl Acetate (ug)

Ethyl Acetate (ug/m3)

Ethylbenzene (ug)

Ethylbenzene (ug/m3)

n-Hexane (nC6) (ug)

n-Hexane (nC6) (ug/m3)

Cumene (ug)

Cumene (ug/m3)

Styrene (ug)

Styrene (ug/m3)

1,1,1,2-Tetrachloroethane (ug)

1,1,1,2-Tetrachloroethane (ug/m3)

1,1,2,2-Tetrachloroethane (ug)

1,1,2,2-Tetrachloroethane (ug/m3)

Tetrachloroethylene (ug)

Tetrachloroethylene (ug/m3)

Toluene (ug)

Toluene (ug/m3)

1,1,2-Trichloro-1,2,2-trifluoroethane (ug)

1,1,2-Trichloro-1,2,2-trifluoroethane (ug/m3)

1,1,1-Trichloroethane (ug)

1,1,1-Trichloroethane (ug/m3)

1,1,2-Trichloroethane (ug)

1,1,2-Trichloroethane (ug/m3)

Trichloroethylene (ug)

Trichloroethylene (ug/m3)

Trichlorofluoromethane (ug)

Trichlorofluoromethane (ug/m3)

Vinyl Chloride (ug)

Vinyl Chloride (ug/m3)

ortho-Xylene (ug)

ortho-Xylene (ug/m3)

<0.71 <0.60 <0.71 <0.75

<0.0025 <0.0025 <0.0025 <0.0025

<1.2 <1.0 <1.2 <1.3

<0.0050 <0.0050 <0.0050 <0.0050

<2.4 <2.0 <2.4 <2.5

<0.10 <0.10 <0.10 <0.10

<48 <40 <48 <50

0.0034 0.0228 0.0692 <0.0025

1.6 9.1 32.9 <1.3

<0.025 0.283 0.419 <0.025

<12 113 200 <13

<0.0025 0.0108 0.0083 <0.0025

<1.2 4.3 4.0 <1.3

0.0037 0.0042 0.0070 <0.0025

1.7 1.7 3.3 <1.3

<0.0040 <0.0040 <0.0040 <0.0040

<1.9 <1.6 <1.9 <2.0

<0.0025 <0.010 <0.0040 <0.0025

<1.2 <4.0 <1.9 <1.3

0.142 0.057 0.058 <0.030

68 23 28 <15

0.037 0.128 0.456 <0.020

17.4 51.0 217 <10

<0.025 <0.025 <0.025 <0.025

<12 <10 <12 <13

<0.0025 <0.0025 <0.0025 <0.0025

<1.2 <1.0 <1.2 <1.3

<0.0015 <0.0015 <0.0050 <0.0015

<0.71 <0.60 <2.4 <0.75

<0.0015 <0.0030 <0.0015 <0.0015

<0.71 <1.2 <0.71 <0.75

<0.025 <0.025 <0.025 <0.025

<12 <10 <12 <13

<0.0030 <0.0030 <0.0030 <0.0030

<1.4 <1.2 <1.4 <1.5

0.0026 0.0392 0.0789 <0.0025

1.2 15.7 37.6 <1.3

Volatile Organic 
Compounds

DLCI DLCI

DLCI DLCI

DLCI

DLCI

DLQ

DLQ
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31-MAY-18 17:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2100737 CONTD....

6PAGE of

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

Version: FINAL   

11

CARBO-TUBE

SV SV SV SV SV
22-MAY-18 22-MAY-18 22-MAY-18 22-MAY-18 22-MAY-18

SV01 SV02 SV03 SV04 SV05

L2100737-1 L2100737-2 L2100737-3 L2100737-4 L2100737-5

meta- & para-Xylene (ug)

meta- & para-Xylene (ug/m3)

Xylenes (ug/m3)

VHv(C6-C13) (ug)

VHv(C6-C13) (ug/m3)

VPHv(C6-C13) (ug/m3)

0.0066 0.0129 0.182 0.0167 0.0184

3.1 6.1 81.3 11.1 7.7

4.3 8.9 112 21.3 10.8

3.5 <3.0 31.3 <3.0 <3.0

1700 <1400 14000 <2000 <1300

1700 <1400 13600 <2000 <1300

Volatile Organic 
Compounds

Hydrocarbons
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31-MAY-18 17:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2100737 CONTD....

7PAGE of

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

Version: FINAL   

11

CARBO-TUBE

SV SV SV SV
22-MAY-18 22-MAY-18 22-MAY-18 22-MAY-18

SV06 SV07 SV08 Z01

L2100737-6 L2100737-7 L2100737-8 L2100737-9

meta- & para-Xylene (ug)

meta- & para-Xylene (ug/m3)

Xylenes (ug/m3)

VHv(C6-C13) (ug)

VHv(C6-C13) (ug/m3)

VPHv(C6-C13) (ug/m3)

0.0078 0.0899 0.262 0.0062

3.7 36.0 125 3.1

4.9 51.6 162 3.1

<3.0 30.5 22.1 <3.0

<1400 12200 10500 <1500

<1400 11900 9700 <1500

Volatile Organic 
Compounds

Hydrocarbons
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31-MAY-18 17:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2100737 CONTD....

8PAGE of

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

Version: FINAL   

11

MISC.

SV SV SV SV SV
22-MAY-18 22-MAY-18 22-MAY-18 22-MAY-18 22-MAY-18

SV01 SV02 SV03 SV04 SV05

L2100737-1 L2100737-2 L2100737-3 L2100737-4 L2100737-5

Air Volume, Client Supplied (L) 2.1 2.1 2.24 1.5 2.37Field Tests
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31-MAY-18 17:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2100737 CONTD....

9PAGE of

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

Version: FINAL   

11

MISC.

SV SV SV SV
22-MAY-18 22-MAY-18 22-MAY-18 22-MAY-18

SV06 SV07 SV08 Z01

L2100737-6 L2100737-7 L2100737-8 L2100737-9

Air Volume, Client Supplied (L) 2.1 2.5 2.1 2Field Tests
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Reference Information

DLCI
DLQ

Detection Limit Raised: Chromatographic Interference due to co-elution.
Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

31-MAY-18 17:50 (MT)

L2100737 CONTD....

10PAGE of

AIR VOLUME-VA

FUELS-TDMS-VA

VH-TDFID-VA

VOC-M2-TDMS-VA

VOC-TDMS-VA

VOC7-TDMS-VA

VPH-CALC-VA

XYLENES-CALC-VA

Air volume (L)
Fuels by Thermal Desorption and GCMS

VHv by Thermal Desorption and GCFID

VOCs by Thermal Desorption and GCMS

VOCs by Thermal Desorption and GCMS

BTEX by Thermal Desorption with GCMS

VPHv is VHv minus BTEX/nC6/nC10

Sum of Xylene Isomer Concentrations

This analysis is carried out using procedures adapted from EPA TO-17 (January 1999) and BCMOE analytical method for contaminated sites "VOCs in
air by thermal desorption tube / GCMS" (draft January 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air 
sampling pumps.  The tube is thermally desorbed and the VOCs are determined using gas chromatography with mass spectrometry (GC/MS).  
Surrogate recoveries may not be reported in cases where interferences from the sample matrix prevent accurate quantitation.  Air sampling media 
have maximum safe sampling volumes (SSV) for each compound. Exceeding the SSV may cause the compound to break through the media, leading 
to a negatively biased result. SSVs for ALS Vancouver thermal desorption media are readily available from a Client Service Representative.

This analysis is carried out using procedures adapted from BCMOE analytical method for contaminated sites "VHv in air by GC-FID / GC-MS" (draft 
January 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air sampling pumps.  The tube is thermally desorbed and
the VHv is determined using gas chromatography with flame ionization (GC/FID).  Surrogate recoveries may not be reported in cases where 
interferences from the sample matrix prevent accurate quantitation.  Air sampling media have maximum safe sampling volumes (SSV) for each 
compound. Exceeding the SSV may cause the compound to break through the media, leading to a negatively biased result. SSVs for ALS Vancouver 
thermal desorption media are readily available from a Client Service Representative.

This analysis is carried out using procedures adapted from EPA TO-17 (January 1999) and BCMOE analytical method for contaminated sites "VOCs in
air by thermal desorption tube / GCMS" (draft January 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air 
sampling pumps.  The tube is thermally desorbed and the VOCs are determined using gas chromatography with mass spectrometry (GC/MS).  
Surrogate recoveries may not be reported in cases where interferences from the sample matrix prevent accurate quantitation.  Air sampling media 
have maximum safe sampling volumes (SSV) for each compound. Exceeding the SSV may cause the compound to break through the media, leading 
to a negatively biased result. SSVs for ALS Vancouver thermal desorption media are readily available from a Client Service Representative.

This analysis is carried out using procedures adapted from EPA TO-17 (January 1999) and BCMOE analytical method for contaminated sites "VOCs in
air by thermal desorption tube / GCMS" (November 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air sampling 
pumps.  The tube is thermally desorbed and the VOCs are determined using gas chromatography with mass spectrometry (GC/MS).  Surrogate 
recoveries may not be reported in cases where interferences from the sample matrix prevent accurate quantitation.  Air sampling media have 
maximum safe sampling volumes (SSV) for each compound. Exceeding the SSV (noted below in litres) may cause the compound to break through the
media, leading to a negatively biased result. Lower boiling point compounds such as vinyl chloride (10), chloromethane (6), and dichloromethane (40) 
are particularly affected. SSVs for ALS Vancouver thermal desorption media are readily available from a Client Service Representative. Where SSVs 
have been exceeded, please contact ALS regarding data interpretation as results may still be fit for purpose.

This analysis is carried out using procedures adapted from EPA TO-17 (January 1999) and BCMOE analytical method for contaminated sites "VOCs in
air by thermal desorption tube / GCMS" (draft January 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air 
sampling pumps.  The tube is thermally desorbed and the VOCs are determined using gas chromatography with mass spectrometry (GC/MS).  
Surrogate recoveries may not be reported in cases where interferences from the sample matrix prevent accurate quantitation.  Air sampling media 
have maximum safe sampling volumes (SSV) for each compound. Exceeding the SSV may cause the compound to break through the media, leading 
to a negatively biased result. SSVs for ALS Vancouver thermal desorption media are readily available from a Client Service Representative.

VPHv measures Volatile Petroleum Hydrocarbons in air. Results are calculated by subtraction of specific Monocyclic Aromatic Hydrocarbons from 
VHv6-13, as per the BC Lab Manual VPH calculation procedure.
VPHw = VHv6-13 minus Benzene, Toluene, Ethylbenzene, Xylenes, Styrene, n-Hexane, and n-Decane

Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers.  Results below detection limit (DL) are treated as zero.  
The DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

ALS Test Code Test Description

Misc.
Carbo-Tube

Carbo-Tube

Carbo-Tube

Carbo-Tube

Carbo-Tube

Carbo-Tube

Carbo-Tube

HYGIENE METHOD
EPA TO-17, BCMOE CSR (DRAFT JAN 2009)

BCMOE CSR (DRAFT JAN 2009)

EPA TO-17, BCMOE CSR (DRAFT JAN 2009)

EPA TO-17, BCMOE CSR (DRAFT JAN 2009)

EPA TO-17, BCMOE CSR (DRAFT JAN 2009)

BC MOE VPH

CALCULATION

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Test Method References:            

Chain of Custody Numbers:

17-692293

Version: FINAL   

11
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Reference Information 31-MAY-18 17:50 (MT)

L2100737 CONTD....

11PAGE of

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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.. • .. ··- ··---- ... ... . _. ·- · --·, ............ 

A Enulronmental 

Chain of Custody (COC) I Analytical ( 

11111111111111/ II lllllf I II I I f I Ill I II I II If I Ill 
" COCNumber: 17 - 692293 

Request Form I . 
! 

i Page I Of I 
Canada Toll Free: 1 800 668 9878 L2100737 -COFC 

YNNl." l!<nloJ:>al .com ' 
Report To Conta(:I 9"'1 co-nyname betoW,.,;l aPfJO'!f on lt1e lnal repo,t Report Forri. ~ow• Contaci your AM l o coofirm all E&P TATs (surcl\il~s may apply) 

Company: llbt- Select Report Foonat: u PDF □ E)(Cfl I · I EOO{DJGn'Al.l ·- • • - --1<eguiaq1t1--r·• r-~n<1arc1 TAT ;1 teteived by 3 pm• buslMSS days. no sorcna,ges aJ)f:ty 

Contact: ,n .. .J u ~ ........... ~ Quality Control (QC) Report with Report [J YES□ NO i! 4 day[P4-20%) D I 1 Business day [E-100%) D 
Phone: tao<:I f..,'2"':) ~~-. ~ □ co-Resub to c,;,.,,rla on Re;,ort • pro,ldc dctD Is below ~ box checked ,1 3 day [P3-25%) □ Same Day, Weekend Of Statutory holiday [E2-200% C: Company addreM b41ow wil alll)ear on the final retlOII Sf!leet Distribution: D EMAIL i I MAil u FAA l 2 d:,y (P2-50%] D (l.abofato,y opening fees may appl~) J 
Street: Email 1 O< Fax -·- • - - ti ,..~,. ,-n, ~...,__ Da1a and 11mo Requirod fO< oil U P lATo: dd-mmm-yy nh:"'m 

City/Pl'Ollince: VQ""'C~ Email2 -, . -1.-.- t. L""t, ~~- .. - .. ---- For Uitila ll\lfCflf1 not l»perlonntd fOCQ(din,g to 11'lt ttn~ kweiHrtctecl, VOii 'MIi bo CMl.lclld. 

Postal Code: '-6, C Email 3 U -. - --~ -- - ".':~-~ Analysis Request 

Invoice To Same as Report To Cl m□ NO Invoice Distribution lnd"ico1e Filefed (F), pn,se,vl!d (P) O< Fillered Oil<! PIOS!>'V<id (FIP) below :! 
~ 

Copy of Invoice with Report [] YES 1. I NO Select Invoice OisttibutiOn: □ EMAIL □ MAIL r 1 FAX 
,, 

Company: Email 1 or Fax ~ I 
.2 Contact: Email2 i .. 

Project lnfomtation Oil and Gas Requ ired Fields l~llent use) 
.., .. > 

AlS Account #/ Quote#: ~f ..ln3 5 f'\ ~ 
!! 

AFE/Cost Center PO# Q. 

'o6 SS ~OL C> l Routing Code: 
: <I) 

Job#: MajorlMillOf Ox!e: 

j 
: « 
]: Ill 

PO/AFE: Requisitioner. I C .. ., ~ 

LSO: Local.ion: 0 0 1! r 0 .. <.> 

G. ~~ Sampler. P\ ·• ~~ z ;i IL 
ALS Lab Work Onler• (lab use only): ~ S Contact: 0 .c 0 

i 
., 

.!? w 15 ., .! 
Al$$ample t Sample Identi fication and/or Coordinates Date Time a. Q. Ill 

Sample Type ! e ::Ii 
(lab uu onlyl (This descripVon will appear on the repcrt) (dd,mmm.yy) (hh:mm) • ;;, ., z 

~\}0\ ~-~-l~ 5V .,/ 
.. - ~ &\102 

&•Jo-::a. ./ 

'&uo4 -I 
&u o ,<; ¥ 

1:> tJ C C. y 

'oV O~ ~ . <f>uoe 'I-

-;t.o \ ~,. ~ 17 >' 

Drinking Water (OW) Samples' (client use) 
Sp.clal fnstrucdons I Specify Criteria to add on report b:, clicking on Ille drop<lown list below SAMPLE CONDnlON AS RECEIVED (lab use only) 

l• lectronic COC only) Frozen u SIF Obsarll8tions . Yes .u No u 
1Are hml)les 1akl!n rrom a Revu11ted uw System? Ice Packs □ loeCubes D ~st~ s~al Intact . Yes □ No 

" □ 0 YES 1:1 NO Coofit)Q initiated □ 
~ '" samples ror human consumption/ use? · NIITIAL COOlER TEMPERATURES 'C I · flNAl ()OOLER TEMPERAWR~ 'C 

-~ .. 
I I ru I I 00 ' 

SHIPMENT RELEASE (cllenl ~) INITIAL SHIPMENT RECEPTION (lab use only) FINAL SHIPMENT Rl:CEPTION (lab use only) 
ReteaSE<:I by: 

I ~~ [ Time: _Reoe!ved by: . Date: nme: Receive~ by: Date: ':>' / Z, s -~1\ lfp /'\..A.- ~ H.~ lo \2,~ l.c: H .I\.. 
REFER TO BACK PAuE FOR AI.S LOCATIONS AND SAMPLING INFORMATION WHITE • LABORATORY COPY YE!.LOW • CLIENT COPY 
Fe:ilvre ~ oom~let• el pot1ions ol U,is fofm ITlJY oetay ,netnis. Pfea.s& fill in ltlis fom, LEGIBLY. Sy t.he use of ttii$ b'l"l'I the uaer &d(nowtedgos and agrNS wi lh thO Terms 1:1111.:J CurldiJiot1s ~ specli~ on lhe back page of ttie whlk, • rep on o,py. 

I . n any water samples are taloe<l ltotn o ~•lalld o,ln):lng - • (l>W) sye19m, pt._ wbm~ usin9 an AUUlorizG<I CW CQC tom,. 

AA.¥:am~ 



City of Vancouver - FOI 2022-084 - Page 1520 of 1790

\ 

A 
ALS File# ----

-ION 
TION 

r 1i·1.1 r 
S/2.F 

HA 1-,1 

·oate Returned: 
·' 

QC Check: ·· ~ 

~-< 
(To be f illed out by ALS upon return of. . ___ ••• ,., c·;,i 

Company Name/Location: Pottinger Gaherty Project/Job No:·, 4 • , 5355-01.01 

Pump Requested By: ·_ · • -~· "'~' Andrea Rivers LJate of Req u!st: May 17/ 18 9:40 

ALS Account Manager: Brent Mack Pump(s) Prepared By: 
-~ ~ ' ·=• . , ~i~ ~ 

# of Pumps (TO x l @I0CmL/ min): 
•• • ., '-e• 

Date Required, @ Shipping: May 17 /18 12:00 

# of Pumps (TO x 2@lOOmL/m.in): Flow Verification Tubes l Other . ' 

Li thium-ion Battery Charger Pelican Case (Single) 
Splitters & Tubing 3 Y splitters/ 12 small connector plastic tubing JI 

1--T_D_T_u_b_e_s -1-1·---------'-i Pelican Case (Multiple) · 

Other Supplies Provided: 

Alkaline Battery Adapter . Additional Pumps: 

Pump ID Pump flow before Pump flow after . .- - s"Pump Flow in situ · Notes 
sampling (ml/ min)· ALS sampling (ml/min)· ALS7 · (ml/min) - CLIENT' 

.-, 
. :;: 

1. A A A 
~1'lo-~ 

B B B w 
2. A A A 

8 B B 

3. A A A 

B B B 

4. A A A 

B B B 
' If in-situ flow measurements have been provided, these will be used for all air concentrations calculations. 

~~-i.$.~~pJ~i~JJf.Qf.m.~t_i~_nf(to}b~~~ifr~arpu_f by ~Cl_t~Jf.t)- - 4J· 
. r ~ =.t~!!i1l:B -~ . - . ~ - 3', .- ' ~ ... . 

• - •• •-~~•· A ..:s:::.. •• 

TD Tube Client '-\/m1 .. Sampling Elevated Levels Recvd 
· Pump # .Time 

~ ';; 

bate/Time Exper.ted? @Lab 
Serial # Sample ID 

: ~•o~.~ - f 
(min) , .,,Y . ? . N ~ ~ M I c. ..... ~ I ... 

.,, . 
...::ii ·;, ~ 

t Kh,S:~it ; 

,:z.. ~ ' a \J . 

2 . :~" cc, _i 41 
I . .. 

3 (.: O\~~q~ !:)VO 4 ; "16 (.o..u3) 

4 f/01<:: l..'?f I $\/02. 
I 

· 10~ /IOS, -Z,.0 W\lr'\ ,· 

s ~ DtS:-~~# $VOS , C\1/C\$ 2-S""'°'"' 
6 GM\S"l..S"~ ~vo·--t ' ~ ,<; Lo-',) "° ""-,vW 

7 C:or~~o\ Svc~ _100/11"1- 10.....=~ 
8 (...:ot~li\~ sv (>(, 1,()$ Q,.lf 3 1o~i~ 11,/ ... ~ 
9 Qv\S~&~ 5\Jl"H : pl11-}ps 20~"' '2..z. )-t.<W\. \ A ":,( 

10 q C)I S'b81:."t, ~\JO'S '2-0"--'~ 
.... ; 

• I 

1J Go~ Sd1'1.q r..O\ 83{6o '2.6'M.~ ..... u, l..l . 

12 (t f"', ( 3 ·l .. ,<f'1f ·t= 1 ~rc..i-Zc +uL.o 
.. ~- ·-~, 

"" 
~ r"E!.l'(V\~ ~ s - ·, ~ v.N..,(.., -f'~ ~ 

ADDRESS 8081 Lougheed Highwav., Burnaby British Columbia VSA 1W9 Canada ! PHONE+ I 604 253 4188 I FAX + l 604 253 6700 
ALS CANADA l.lr.llTF. ll Part of the ALS Group A Campbell Brothers Limited Company 

. -



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

25-MAY-18

Lab Work Order #: L2100919

Date Received:Pottinger Gaherty Environmental 
Consultants (PGL)

# 1500 - 1185 West Georgia Street
Vancouver  BC  V6E 4E6

ATTN: Zayed Mohamed FINAL   
04-JUN-18 10:21 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Brent Mack, B.Sc.
Account Manager

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

Client Phone: 604-682-3707

5355-01.01Job Reference: 
5355-01.01Project P.O. #: 

17-692294C of C Numbers:
Legal Site Desc: 
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04-JUN-18 10:21 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2100919 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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14

WATER

WATER WATER WATER WATER WATER
25-MAY-18 25-MAY-18 25-MAY-18 25-MAY-18 25-MAY-18

BH101M-S BH101M-D BH102M-S BH102M-D BH103M

L2100919-1 L2100919-2 L2100919-3 L2100919-4 L2100919-5

12:00 12:00 12:00 12:00

Hardness (as CaCO3) (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Cesium (Cs)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Rubidium (Rb)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Sulfur (S)-Dissolved (mg/L)

Tellurium (Te)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Thorium (Th)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

360 340 230 441 383

FIELD FIELD FIELD FIELD FIELD

LAB LAB LAB LAB LAB

0.550 0.415 0.0030 <0.0010 0.0050

0.0315 0.0300 0.00793 0.0207 0.00055

0.00153 0.00173 0.00051 0.00042 0.00063

0.154 0.121 0.0603 0.0862 0.129

0.00014 0.00010 <0.00010 <0.00010 <0.00010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.521 0.487 0.123 0.420 0.770

<0.0000050 0.0000051 0.000116 0.000155 0.0000848

125 117 82.4 134 121

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00320 0.00149 0.00072 0.00530 0.00406

0.00020 <0.00020 0.00212 0.00071 0.00199

0.282 0.458 <0.010 <0.010 0.059

<0.000050 <0.000050 0.000587 0.000294 <0.000050

0.0414 0.0306 0.0021 0.0026 0.0016

11.9 11.8 5.85 25.9 19.4

1.49 1.44 0.222 1.31 1.22

<0.0000050 <0.0000050 0.0000052 <0.0000050 <0.0000050

0.000671 0.000265 0.00130 0.00393 0.00202

0.00572 0.00216 0.00504 0.00355 0.0132

<0.050 <0.050 <0.050 <0.050 <0.050

7.24 6.65 2.85 6.70 14.9

0.00730 0.00622 0.00134 0.00047 0.00569

<0.000050 <0.000050 0.00124 0.000112 0.000394

12.5 11.9 7.37 11.8 6.64

<0.000010 <0.000020 <0.000020 <0.000010 <0.000010

60.8 58.1 14.4 136 52.0

0.692 0.636 0.328 1.15 0.776

3.66 2.72 7.86 152 1.65

<0.00020 <0.00020 <0.00020 <0.00020 <0.00020

<0.000010 <0.000010 0.000027 <0.000010 0.000087

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.00010 <0.00010 0.00011 0.00045 0.00021

Physical Tests

Dissolved Metals

DLM DLAI
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14

WATER

WATER WATER
25-MAY-18 25-MAY-18

BH104M BH134M

L2100919-6 L2100919-7

12:00

Hardness (as CaCO3) (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Cesium (Cs)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Rubidium (Rb)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Sulfur (S)-Dissolved (mg/L)

Tellurium (Te)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Thorium (Th)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

368

FIELD

LAB

<0.0010

<0.00010

0.00123

0.0268

<0.00010

<0.000050

0.117

0.0000370

120

<0.000010

<0.00010

0.00168

0.00087

<0.010

<0.000050

<0.0010

16.8

4.25

<0.0000050

0.00107

<0.00050

<0.050

3.74

0.00143

0.000057

5.46

<0.000010

17.1

0.898

34.0

<0.00020

<0.000010

<0.00010

0.00013

Physical Tests

Dissolved Metals
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Sample ID 
Description
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Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2100919 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WATER WATER WATER WATER WATER
25-MAY-18 25-MAY-18 25-MAY-18 25-MAY-18 25-MAY-18

BH101M-S BH101M-D BH102M-S BH102M-D BH103M

L2100919-1 L2100919-2 L2100919-3 L2100919-4 L2100919-5

12:00 12:00 12:00 12:00

Titanium (Ti)-Dissolved (mg/L)

Tungsten (W)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

Chromium (III)-Dissolved (mg/L)

Chromium (VI)-Dissolved (mg/L)

Benzene (mg/L)

Bromodichloromethane (mg/L)

Bromoform (mg/L)

Carbon Tetrachloride (mg/L)

Chlorobenzene (mg/L)

Dibromochloromethane (mg/L)

Chloroethane (mg/L)

Chloroform (mg/L)

Chloromethane (mg/L)

1,2-Dichlorobenzene (mg/L)

1,3-Dichlorobenzene (mg/L)

1,4-Dichlorobenzene (mg/L)

1,1-Dichloroethane (mg/L)

1,2-Dichloroethane (mg/L)

1,1-Dichloroethylene (mg/L)

cis-1,2-Dichloroethylene (mg/L)

trans-1,2-Dichloroethylene (mg/L)

Dichloromethane (mg/L)

1,2-Dichloropropane (mg/L)

cis-1,3-Dichloropropylene (mg/L)

trans-1,3-Dichloropropylene (mg/L)

1,3-Dichloropropene (cis & trans) (mg/L)

Ethylbenzene (mg/L)

Methyl t-butyl ether (MTBE) (mg/L)

Styrene (mg/L)

1,1,1,2-Tetrachloroethane (mg/L)

1,1,2,2-Tetrachloroethane (mg/L)

Tetrachloroethylene (mg/L)

Toluene (mg/L)

<0.00030 0.00034 <0.00030 <0.00030 <0.00030

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.000434 0.000330 0.00199 0.00443 0.00355

0.00068 0.00078 <0.00050 0.00100 <0.00050

<0.0010 0.0015 0.0117 0.0123 0.0023

0.000444 0.000350 0.000105 <0.000060 0.000777

<0.010 <0.010 <0.010 <0.010

<0.0010 <0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.00020 <0.00020 <0.00020 <0.00020 <0.00020

<0.0010 <0.0010 0.0041 <0.0010 <0.0010

<0.00045 <0.00045 <0.00045 <0.00045 <0.00045

Dissolved Metals

Speciated Metals

Volatile Organic 
Compounds
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Sample ID 
Description

Client ID
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Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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14

WATER

WATER WATER
25-MAY-18 25-MAY-18

BH104M BH134M

L2100919-6 L2100919-7

12:00

Titanium (Ti)-Dissolved (mg/L)

Tungsten (W)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

Chromium (III)-Dissolved (mg/L)

Chromium (VI)-Dissolved (mg/L)

Benzene (mg/L)

Bromodichloromethane (mg/L)

Bromoform (mg/L)

Carbon Tetrachloride (mg/L)

Chlorobenzene (mg/L)

Dibromochloromethane (mg/L)

Chloroethane (mg/L)

Chloroform (mg/L)

Chloromethane (mg/L)

1,2-Dichlorobenzene (mg/L)

1,3-Dichlorobenzene (mg/L)

1,4-Dichlorobenzene (mg/L)

1,1-Dichloroethane (mg/L)

1,2-Dichloroethane (mg/L)

1,1-Dichloroethylene (mg/L)

cis-1,2-Dichloroethylene (mg/L)

trans-1,2-Dichloroethylene (mg/L)

Dichloromethane (mg/L)

1,2-Dichloropropane (mg/L)

cis-1,3-Dichloropropylene (mg/L)

trans-1,3-Dichloropropylene (mg/L)

1,3-Dichloropropene (cis & trans) (mg/L)

Ethylbenzene (mg/L)

Methyl t-butyl ether (MTBE) (mg/L)

Styrene (mg/L)

1,1,1,2-Tetrachloroethane (mg/L)

1,1,2,2-Tetrachloroethane (mg/L)

Tetrachloroethylene (mg/L)

Toluene (mg/L)

<0.00030

<0.00010

0.000653

<0.00050

0.0028

<0.000060

<0.00050

<0.0010

<0.0010

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.00050

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0050

<0.0010

<0.00050

<0.00050

<0.0010

<0.00050

<0.00050

<0.00050

<0.0010

<0.00020

<0.0010

<0.00045

Dissolved Metals

Speciated Metals

Volatile Organic 
Compounds
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2100919 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

14

WATER

WATER WATER WATER WATER WATER
25-MAY-18 25-MAY-18 25-MAY-18 25-MAY-18 25-MAY-18

BH101M-S BH101M-D BH102M-S BH102M-D BH103M

L2100919-1 L2100919-2 L2100919-3 L2100919-4 L2100919-5

12:00 12:00 12:00 12:00

1,1,1-Trichloroethane (mg/L)

1,1,2-Trichloroethane (mg/L)

Trichloroethylene (mg/L)

Trichlorofluoromethane (mg/L)

Vinyl Chloride (mg/L)

ortho-Xylene (mg/L)

meta- & para-Xylene (mg/L)

Xylenes (mg/L)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/L)

EPH19-32 (mg/L)

LEPH (mg/L)

HEPH (mg/L)

Volatile Hydrocarbons (VH6-10) (mg/L)

VPH (C6-C10) (mg/L)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/L)

Acenaphthylene (mg/L)

Acridine (mg/L)

Anthracene (mg/L)

Benz(a)anthracene (mg/L)

Benzo(a)pyrene (mg/L)

Benzo(b&j)fluoranthene (mg/L)

Benzo(b+j+k)fluoranthene (mg/L)

Benzo(g,h,i)perylene (mg/L)

Benzo(k)fluoranthene (mg/L)

Chrysene (mg/L)

Dibenz(a,h)anthracene (mg/L)

Fluoranthene (mg/L)

Fluorene (mg/L)

Indeno(1,2,3-c,d)pyrene (mg/L)

1-Methylnaphthalene (mg/L)

2-Methylnaphthalene (mg/L)

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.00040 <0.00040 <0.00040 <0.00040 <0.00040

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.00075 <0.00075 <0.00075 <0.00075 <0.00075

92.0 94.5 93.4 97.9 97.4

94.4 94.8 93.3 94.2 95.2

<0.25 <0.25 <0.25 <0.25 <0.25

<0.25 <0.25 <0.25 <0.25 <0.25

<0.25 <0.25 <0.25 <0.25 <0.25

<0.25 <0.25 <0.25 <0.25 <0.25

<0.10 <0.10 <0.10 <0.10 <0.10

<0.10 <0.10 <0.10 <0.10 <0.10

100.9 104.0 99.9 105.1 101.5

55.9
87.0

60.3
108.0 104.3

<0.000010 <0.000010 <0.000010 0.000018 <0.000010

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.000015 <0.000015 <0.000015 <0.000015 <0.000015

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons

SURR-
ND

SURR-
ND
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

WATER WATER
25-MAY-18 25-MAY-18

BH104M BH134M

L2100919-6 L2100919-7

12:00

1,1,1-Trichloroethane (mg/L)

1,1,2-Trichloroethane (mg/L)

Trichloroethylene (mg/L)

Trichlorofluoromethane (mg/L)

Vinyl Chloride (mg/L)

ortho-Xylene (mg/L)

meta- & para-Xylene (mg/L)

Xylenes (mg/L)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/L)

EPH19-32 (mg/L)

LEPH (mg/L)

HEPH (mg/L)

Volatile Hydrocarbons (VH6-10) (mg/L)

VPH (C6-C10) (mg/L)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/L)

Acenaphthylene (mg/L)

Acridine (mg/L)

Anthracene (mg/L)

Benz(a)anthracene (mg/L)

Benzo(a)pyrene (mg/L)

Benzo(b&j)fluoranthene (mg/L)

Benzo(b+j+k)fluoranthene (mg/L)

Benzo(g,h,i)perylene (mg/L)

Benzo(k)fluoranthene (mg/L)

Chrysene (mg/L)

Dibenz(a,h)anthracene (mg/L)

Fluoranthene (mg/L)

Fluorene (mg/L)

Indeno(1,2,3-c,d)pyrene (mg/L)

1-Methylnaphthalene (mg/L)

2-Methylnaphthalene (mg/L)

<0.0010

<0.00050

<0.0010

<0.0010

<0.00040

<0.00050

<0.00050

<0.00075

94.7

95.1

<0.25 <0.25

<0.25 <0.25

<0.25 <0.25

<0.25 <0.25

<0.10

<0.10

104.5 93.0

103.6

<0.000010 <0.000010

<0.000010 <0.000010

<0.000010 <0.000010

<0.000010 <0.000010

<0.000010 <0.000010

<0.0000050 <0.0000050

<0.000010 <0.000010

<0.000015 <0.000015

<0.000010 <0.000010

<0.000010 <0.000010

<0.000010 <0.000010

<0.0000050 <0.0000050

<0.000010 <0.000010

<0.000010 <0.000010

<0.000010 <0.000010

<0.000050 <0.000050

<0.000050 <0.000050

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
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Grouping Analyte

Sampled Time
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WATER

WATER WATER WATER WATER WATER
25-MAY-18 25-MAY-18 25-MAY-18 25-MAY-18 25-MAY-18

BH101M-S BH101M-D BH102M-S BH102M-D BH103M

L2100919-1 L2100919-2 L2100919-3 L2100919-4 L2100919-5

12:00 12:00 12:00 12:00

Naphthalene (mg/L)

Phenanthrene (mg/L)

Pyrene (mg/L)

Quinoline (mg/L)

Surrogate: Acridine d9 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

4-Chloro-3-methylphenol (mg/L)

2-Chlorophenol (mg/L)

3-Chlorophenol (mg/L)

4-Chlorophenol (mg/L)

2,3-Dichlorophenol (mg/L)

2,4 & 2,5-Dichlorophenol (mg/L)

2,6-Dichlorophenol (mg/L)

3,4-Dichlorophenol (mg/L)

3,5-Dichlorophenol (mg/L)

2,4-Dimethylphenol (mg/L)

o-Cresol (mg/L)

m-Cresol (mg/L)

p-Cresol (mg/L)

Pentachlorophenol (mg/L)

Phenol (mg/L)

2,3,4,5-Tetrachlorophenol (mg/L)

2,3,4,6-Tetrachlorophenol (mg/L)

2,3,5,6-Tetrachlorophenol (mg/L)

2,3,4-Trichlorophenol (mg/L)

2,3,5-Trichlorophenol (mg/L)

2,3,6-Trichlorophenol (mg/L)

2,4,5-Trichlorophenol (mg/L)

2,4,6-Trichlorophenol (mg/L)

3,4,5-Trichlorophenol (mg/L)

Surrogate: 2-Chlorophenol-d4 (%)

Surrogate: 2,4-Dichlorophenol-d3 (%)

Surrogate: 2,4,6-Tribromophenol (%)

Butylated Hydroxytoluene (mg/L)

<0.000050 <0.000050 <0.000050 0.000066 <0.000050

<0.000020 <0.000020 <0.000020 <0.000020 <0.000020

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

82.0 78.3 80.6 68.9 66.7

70.0 61.1 71.9 72.0 60.8

93.8 88.7 94.8 92.6 78.6

95.8 84.7 94.2 92.1 79.3

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.00020 <0.00020 <0.00020 <0.00020 <0.00020

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.00020 <0.00020 <0.00020 <0.00020 <0.00020

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

94.3 102.9 99.7 95.7 98.3

101.3 106.2 101.4 100.4 106.4

104.4 105.3 104.1 105.9 112.3

<0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Polycyclic 
Aromatic 
Hydrocarbons

Phenolics

Non-Chlorinated 
Phenolics
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Description
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Sampled Date

Grouping Analyte

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

Version: FINAL   

14

WATER

WATER WATER
25-MAY-18 25-MAY-18

BH104M BH134M

L2100919-6 L2100919-7

12:00

Naphthalene (mg/L)

Phenanthrene (mg/L)

Pyrene (mg/L)

Quinoline (mg/L)

Surrogate: Acridine d9 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

4-Chloro-3-methylphenol (mg/L)

2-Chlorophenol (mg/L)

3-Chlorophenol (mg/L)

4-Chlorophenol (mg/L)

2,3-Dichlorophenol (mg/L)

2,4 & 2,5-Dichlorophenol (mg/L)

2,6-Dichlorophenol (mg/L)

3,4-Dichlorophenol (mg/L)

3,5-Dichlorophenol (mg/L)

2,4-Dimethylphenol (mg/L)

o-Cresol (mg/L)

m-Cresol (mg/L)

p-Cresol (mg/L)

Pentachlorophenol (mg/L)

Phenol (mg/L)

2,3,4,5-Tetrachlorophenol (mg/L)

2,3,4,6-Tetrachlorophenol (mg/L)

2,3,5,6-Tetrachlorophenol (mg/L)

2,3,4-Trichlorophenol (mg/L)

2,3,5-Trichlorophenol (mg/L)

2,3,6-Trichlorophenol (mg/L)

2,4,5-Trichlorophenol (mg/L)

2,4,6-Trichlorophenol (mg/L)

3,4,5-Trichlorophenol (mg/L)

Surrogate: 2-Chlorophenol-d4 (%)

Surrogate: 2,4-Dichlorophenol-d3 (%)

Surrogate: 2,4,6-Tribromophenol (%)

Butylated Hydroxytoluene (mg/L)

<0.000050 <0.000050

<0.000020 <0.000020

<0.000010 <0.000010

<0.000050 <0.000050

70.8 67.2

65.1 87.2

85.9 103.9

86.3 104.7

Polycyclic 
Aromatic 
Hydrocarbons

Phenolics

Non-Chlorinated 
Phenolics
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Description

Client ID

Sampled Date

Grouping Analyte

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

Version: FINAL   

14

WATER

WATER WATER WATER WATER WATER
25-MAY-18 25-MAY-18 25-MAY-18 25-MAY-18 25-MAY-18

BH101M-S BH101M-D BH102M-S BH102M-D BH103M

L2100919-1 L2100919-2 L2100919-3 L2100919-4 L2100919-5

12:00 12:00 12:00 12:00

2,6-Dimethylphenol (mg/L)

3,4-Dimethylphenol (mg/L)

2-Phenylphenol (mg/L)

<0.00020 <0.00020 <0.00020 <0.00020 <0.00020

<0.00020 <0.00020 <0.00020 <0.00020 <0.00020

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020

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

Version: FINAL   

14

WATER

WATER WATER
25-MAY-18 25-MAY-18

BH104M BH134M

L2100919-6 L2100919-7

12:00

2,6-Dimethylphenol (mg/L)

3,4-Dimethylphenol (mg/L)

2-Phenylphenol (mg/L)

Non-Chlorinated 
Phenolics
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Reference Information

DLAI
DLM
MB-LOR
MS-B
SURR-ND

Detection limit raised due to low level analytical interference or background.
Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).
Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.
Surrogate recovery marginally exceeded ALS DQO.  Reported non-detect results for associated samples were deemed to be 
unaffected.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

04-JUN-18 10:21 (MT)

L2100919 CONTD....

12PAGE of

CR-CR3-DIS-WT

CR-CR6-DIS-WT

EPH-ME-FID-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

LEPH/HEPH-CALC-VA

MET-D-CCMS-VA

Dissolved Trivalent Chromium Calculation

Dissolved Hexavalent Chromium in Water

EPH in Water

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

LEPHs and HEPHs

Dissolved Metals in Water by CRC ICPMS

This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Method 7196A, published by the 
United States Environmental Protection Agency (EPA). The procedure involves filtration (EPA Method 3005A) and analysis for chromium (VI) by 
colourimetry using diphenylcarbazide in a sulphuric acid solution.  Chromium (III) is calculated as the difference between the total chromium and the 
chromium (VI) results.

Dissolved Chromium (III) is calculated as the difference between Dissolved Chromium and Dissolved Hexavalent Chromium (Cr(VI)) results.  The Limit
of Reporting for Chromium (III) varies as a function of the test results.

This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Method 7199, published by the United 
States Environmental Protection Agency (EPA). The procedure involves filtration (EPA Method 3005A) and analysis for chromium (VI) by ion 
chromatography using diphenylcarbazide in a sulphuric acid solution.  Chromium (III) is calculated as the difference between the total chromium and 
the chromium (VI) results.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the 
Environmental Protection Act (July 1, 2011).

EPH is extracted from water using a hexane micro-extraction technique, with analysis by GC-FID, as per the BC Lab Manual.  EPH results include 
PAHs and are therefore not equivalent to LEPH or HEPH.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

LEPHw and HEPHw are measures of Light and Heavy Extractable Petroleum Hydrocarbons in water. Results are calculated by subtraction of 
applicable PAH concentrations from EPH10-19 and EPH19-32, as per the BC Lab Manual LEPH/HEPH calculation procedure.
LEPHw = EPH10-19 minus Acenaphthene, Acridine, Anthracene, Fluorene, Naphthalene and Phenanthrene.
HEPH = EPH19-32 minus Benz(a)anthracene, Benzo(a)pyrene, Fluoranthene, and Pyrene.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

EPA SW-846 3005A/7196A

EPA 7199

BC Lab Manual

APHA 2340B

APHA 3030B/EPA 1631E (mod)

BC MOE LEPH/HEPH

APHA 3030B/6020A (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier
L2100919-1
L2100919-1
L2100919-1, -2, -3, -4, -5, -7
L2100919-1, -2, -3, -4, -5, -7
L2100919-1, -2, -3, -4, -5, -7
L2100919-1, -2, -3, -4, -5, -7
L2100919-1, -2, -3, -4, -5, -7
L2100919-1, -2, -3, -4, -5, -7
L2100919-1, -2, -3, -4, -5, -7
L2100919-1, -2, -3, -4, -5, -7
L2100919-1, -2, -3, -4, -5, -7
L2100919-1, -2, -3, -4, -5, -7
L2100919-1, -2, -3, -4, -5, -7

Thallium (Tl)-Dissolved
Uranium (U)-Dissolved
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Barium (Ba)-Dissolved
Boron (B)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Potassium (K)-Dissolved
Silicon (Si)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved

MB-LOR
MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Method Blank
Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

14
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Reference Information 04-JUN-18 10:21 (MT)

L2100919 CONTD....
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PAH-ME-MS-VA

PHEN-M-SF-MS-VA

PHEN-SF-MS-VA

VH-HSFID-VA

VH-SURR-FID-VA

VOC-HSMS-VA

VOC7-HSMS-VA

VOC7/VOC-SURR-MS-VA

VPH-CALC-VA

XYLENES-CALC-VA

PAHs in Water

Misc. Phenolics in Water

Phenolics in Water by GCMS

VH in Water by Headspace GCFID

VH Surrogates for Waters
VOCs in water by Headspace GCMS

BTEX/MTBE/Styrene by Headspace GCMS

VOC7 and/or VOC Surrogates for Waters
VPH is VH minus select aromatics

Sum of Xylene Isomer Concentrations

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

PAHs are extracted from water using a hexane micro-extraction technique, with analysis by GC/MS.  Because the two isomers cannot be readily 
separated chromatographically, benzo(j)fluoranthene is reported as part of the benzo(b)fluoranthene parameter.

This analysis is carried out in accordance with the British Columbia Ministry of Environment, Lands and Parks (BCMELP) Analytical Method for 
Contaminated Sites "Chlorinated and Non-Chlorinated Phenols in Water by GC/MS - PBM" (Oct 2013).  An entire water sample is acidified and 
extracted using dichloromethane. The extract is solvent exchanged and derivatized with acetic anhydride and trimethylamine (TMA). The final extract is
analysed by capillary column gas chromatography with mass spectrometric detection (GC/MS). The precision and accuracy Data Quality Objectives for
the parameter 2,4-dimethylphenol have broader acceptance criteria than for most other phenolic compounds, reflecting difficulties commonly 
encountered during extraction and analysis.

This analysis is carried out in accordance with the British Columbia Ministry of Environment, Lands and Parks (BCMELP) Analytical Method for 
Contaminated Sites "Chlorinated and Non-Chlorinated Phenols in Water by GC/MS - PBM" (Oct 2013).  An entire water sample is acidified and 
extracted using dichloromethane. The extract is solvent exchanged and derivatized with acetic anhydride and trimethylamine (TMA). The final extract is
analysed by capillary column gas chromatography with mass spectrometric detection (GC/MS). The precision and accuracy Data Quality Objectives for
the parameter 2,4-dimethylphenol have broader acceptance criteria than for most other phenolic compounds, reflecting difficulties commonly 
encountered during extraction and analysis.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph. 
Compounds eluting between n-hexane and n-decane are measured and summed together using flame-ionization detection.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transferred into a gas chromatograph. 
Target compound concentrations are measured using mass spectrometry detection.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph. 
Target compound concentrations are measured using mass spectrometry detection.

VPHw measures Volatile Petroleum Hydrocarbons in water. Results are calculated by subtraction of specific Monocyclic Aromatic Hydrocarbons from 
VH6-10, as per the BC Lab Manual VPH calculation procedure.
VPHw = VH6-10 minus Benzene, Toluene, Ethylbenzene, Xylenes, and Styrene

Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers.  Results below detection limit (DL) are treated as zero.  
The DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

Water

Water

Water

Water

Water
Water

Water

Water
Water

Water

EPA 3511/8270D (mod)

BC Env. Lab Manual (Phenols in water)

BC Env. Lab Manual (Phenols in water)

BC Env. Lab Manual (VH in Water)

BC Env. Lab Manual (VH in Solids)
EPA 5021A/8260C

EPA 5021A/8260C

EPA 5035A/5021A/8260C
BC MOE VPH

CALCULATION

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

WT

VA

ALS ENVIRONMENTAL - WATERLOO, ONTARIO, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

17-692294

Version: FINAL   

14

City of Vancouver - FOI 2022-084 - Page 1533 of 1790



Reference Information 04-JUN-18 10:21 (MT)
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Chrom Perfect Chromatogram Report

Printed on 5/30/2018 1:35:00 PM Page 1 of 1

ALS Sample ID: L2100919-1
Client Sample ID: BH101M-S
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Time - Minutes

0

50

100

150

200

250

300

350

400

450

500

R
esponse - M

illiVolts

The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/30/2018 1:35:02 PM Page 1 of 1

ALS Sample ID: L2100919-2
Client Sample ID: BH101M-D
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.

City of Vancouver - FOI 2022-084 - Page 1536 of 1790

BC EPH OR A ON ISTRIBU N RE RT 

ErHHM'I -- JPH 19'3? 

""110 ot:19 nc;:;:-1 

11--, 'C S ~.O'C ~6T y 
3 6T- 62 6'F STPF 

- c.as(llll1e ...:. Mr:.rorrdl!s, u,be' Ol is/ Grease-
Eli es~I{ leil::Juel.: 



Chrom Perfect Chromatogram Report

Printed on 5/30/2018 1:35:10 PM Page 1 of 1

ALS Sample ID: L2100919-3
Client Sample ID: BH102M-S
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/30/2018 1:35:04 PM Page 1 of 1

ALS Sample ID: L2100919-4
Client Sample ID: BH102M-D

2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/30/2018 1:35:06 PM Page 1 of 1

ALS Sample ID: L2100919-5
Client Sample ID: BH103M
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 5/30/2018 1:35:08 PM Page 1 of 1

ALS Sample ID: L2100919-6
Client Sample ID: BH104M
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 6/1/2018 3:40:24 PM Page 1 of 1

ALS Sample ID: L2100919-7
Client Sample ID: BH134M
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

26-MAY-18

Lab Work Order #: L2101052

Date Received:Pottinger Gaherty Environmental 
Consultants (PGL)

# 1500 - 1185 West Georgia Street
Vancouver  BC  V6E 4E6

ATTN: Zayed Mohamed FINAL REV. 2
11-JUN-18 10:40 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Brent Mack, B.Sc.
Account Manager

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

Client Phone: 604-682-3707

11-JUN-2018  This report replaces the previous version and contains additional analyses, as 
requested.

Comments: 

5355-01.01Job Reference: 
NOT SUBMITTEDProject P.O. #: 

17-672172C of C Numbers:
Legal Site Desc: 
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11-JUN-18 10:40 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2101052 CONTD....

2PAGE of

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

Version: FINAL REV. 2

11

WATER

GW GW GW GW GW
24-MAY-18 25-MAY-18 25-MAY-18 25-MAY-18 25-MAY-18

BH100M-S BH100M-D Z02 BH104M BH105M-D

L2101052-1 L2101052-2 L2101052-3 L2101052-4 L2101052-5

Hardness (as CaCO3) (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Tungsten (W)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Chromium (III)-Dissolved (mg/L)

Chromium (VI)-Dissolved (mg/L)

Benzene (mg/L)

Bromodichloromethane (mg/L)

Bromoform (mg/L)

Carbon Tetrachloride (mg/L)

Chlorobenzene (mg/L)

238 509 498 270 314

LAB LAB LAB LAB LAB

LAB LAB LAB LAB LAB

0.0114 0.0041 0.0036 0.0014 <0.0010

0.00182 0.00082 0.00086 0.00028 <0.00010

0.00140 0.00230 0.00206 0.00141 0.00202

0.0755 0.105 0.0943 0.108 0.541

0.587 0.570 0.570 0.249 0.489

<0.000040 <0.000010 <0.000010 0.0000100 <0.0000050

76.7 131 133 91.5 75.6

<0.00020 <0.00020 <0.00020 <0.00010 0.00017

0.00278 0.00213 0.00199 0.00250 0.00129

0.00210 <0.00040 <0.00040 <0.00020 <0.00020

0.079 <0.020 <0.020 0.026 11.2

0.00047 <0.00010 <0.00010 <0.000050 <0.000050

11.4 43.8 40.5 10.2 30.5

1.20 3.96 3.67 1.39 1.75

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.0509 0.00421 0.00415 0.00183 0.000456

0.0026 <0.0010 <0.0010 0.00210 <0.00050

0.00020 <0.00010 <0.00010 <0.000050 <0.000050

<0.000020 <0.000020 <0.000020 <0.000010 <0.000010

202 88.1 81.9 13.2 110

0.726 1.24 1.25 0.645 0.953

<0.000020 <0.000020 <0.000020 <0.000010 <0.000010

<0.00020 0.00029 0.00027 <0.00010 <0.00010

<0.00060 <0.00060 <0.00060 <0.00030 <0.00030

<0.00020 <0.00020 <0.00020 <0.00010 <0.00010

0.0185 0.00335 0.00346 0.00132 0.000092

0.0044 0.0082 0.0071 0.0145 0.0037

<0.010 <0.010 <0.010

<0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010

Physical Tests

Dissolved Metals

Speciated Metals

Volatile Organic 
Compounds

DLM DLA DLA

DLA DLA DLA

DLA DLA

DLA DLA

DLA DLA

DLA DLA

DLA DLA

DLA DLA DLA

DLA DLA DLA

DLA

DLA DLA DLA

DLA DLA DLA
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11-JUN-18 10:40 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2101052 CONTD....

3PAGE of

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

Version: FINAL REV. 2

11

WATER

GW GW GW GW
24-MAY-18 24-MAY-18 24-MAY-18 24-MAY-18

BH110M BH115M BH119M BH125M

L2101052-6 L2101052-7 L2101052-8 L2101052-9

Hardness (as CaCO3) (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Tungsten (W)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Chromium (III)-Dissolved (mg/L)

Chromium (VI)-Dissolved (mg/L)

Benzene (mg/L)

Bromodichloromethane (mg/L)

Bromoform (mg/L)

Carbon Tetrachloride (mg/L)

Chlorobenzene (mg/L)

161 88.1 785 450

LAB LAB LAB LAB

LAB LAB LAB LAB

0.0016 0.0015 0.0035 0.0018

0.00038 <0.00010 <0.00010 0.00028

0.00048 <0.00010 0.00219 0.00154

0.0174 0.00561 0.453 0.110

0.036 0.022 1.05 0.114

0.000645 0.0000261 <0.0000050 <0.0000050

52.5 27.6 253 141

<0.00010 <0.00010 0.00017 0.00022

0.00150 0.00021 0.00140 0.00437

0.00371 0.00205 <0.00020 0.00026

<0.010 <0.010 0.035 0.030

<0.000050 0.000099 <0.000050 <0.000050

7.32 4.66 37.4 23.5

0.750 0.278 2.90 2.41

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.00232 0.000261 0.00268 0.00151

0.00099 <0.00050 0.00136 0.00582

0.000093 <0.000050 0.000147 0.000122

<0.000010 <0.000010 <0.000010 <0.000010

7.59 4.62 98.4 40.6

0.368 0.260 1.86 0.900

<0.000010 <0.000010 <0.000010 <0.000010

0.00022 0.00032 <0.00010 <0.00010

<0.00030 <0.00030 <0.00030 <0.00030

<0.00010 <0.00010 <0.00010 <0.00010

0.000143 <0.000010 0.00267 0.00260

0.0136 0.0037 0.0014 0.0057

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010

Physical Tests

Dissolved Metals

Speciated Metals

Volatile Organic 
Compounds
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11-JUN-18 10:40 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2101052 CONTD....

4PAGE of

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

Version: FINAL REV. 2

11

WATER

GW GW GW GW GW
24-MAY-18 25-MAY-18 25-MAY-18 25-MAY-18 25-MAY-18

BH100M-S BH100M-D Z02 BH104M BH105M-D

L2101052-1 L2101052-2 L2101052-3 L2101052-4 L2101052-5

Dibromochloromethane (mg/L)

Chloroethane (mg/L)

Chloroform (mg/L)

Chloromethane (mg/L)

1,2-Dichlorobenzene (mg/L)

1,3-Dichlorobenzene (mg/L)

1,4-Dichlorobenzene (mg/L)

1,1-Dichloroethane (mg/L)

1,2-Dichloroethane (mg/L)

1,1-Dichloroethylene (mg/L)

cis-1,2-Dichloroethylene (mg/L)

trans-1,2-Dichloroethylene (mg/L)

Dichloromethane (mg/L)

1,2-Dichloropropane (mg/L)

cis-1,3-Dichloropropylene (mg/L)

trans-1,3-Dichloropropylene (mg/L)

1,3-Dichloropropene (cis & trans) (mg/L)

Ethylbenzene (mg/L)

Methyl t-butyl ether (MTBE) (mg/L)

Styrene (mg/L)

1,1,1,2-Tetrachloroethane (mg/L)

1,1,2,2-Tetrachloroethane (mg/L)

Tetrachloroethylene (mg/L)

Toluene (mg/L)

1,1,1-Trichloroethane (mg/L)

1,1,2-Trichloroethane (mg/L)

Trichloroethylene (mg/L)

Trichlorofluoromethane (mg/L)

Vinyl Chloride (mg/L)

ortho-Xylene (mg/L)

meta- & para-Xylene (mg/L)

Xylenes (mg/L)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/L)

EPH19-32 (mg/L)

LEPH (mg/L)

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0050 <0.0050 <0.0050 <0.0050

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010

<0.00020 <0.00020 <0.00020 <0.00020

<0.0010 <0.0010 <0.0010 <0.0010

0.00082 <0.00045 <0.00045 <0.00045

<0.0010 <0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.00040 <0.00040 <0.00040 <0.00040

<0.00050 <0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050 <0.00050

<0.00075 <0.00075 <0.00075 <0.00075

89.9 90.3 100.2 96.2

95.0 95.3 98.0 97.2

<0.25 <0.25 <0.25 <0.25

<0.25 <0.25 <0.25 <0.25

<0.25 <0.25 <0.25 <0.25

Volatile Organic 
Compounds

Hydrocarbons
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11

WATER

GW GW GW GW
24-MAY-18 24-MAY-18 24-MAY-18 24-MAY-18

BH110M BH115M BH119M BH125M

L2101052-6 L2101052-7 L2101052-8 L2101052-9

Dibromochloromethane (mg/L)

Chloroethane (mg/L)

Chloroform (mg/L)

Chloromethane (mg/L)

1,2-Dichlorobenzene (mg/L)

1,3-Dichlorobenzene (mg/L)

1,4-Dichlorobenzene (mg/L)

1,1-Dichloroethane (mg/L)

1,2-Dichloroethane (mg/L)

1,1-Dichloroethylene (mg/L)

cis-1,2-Dichloroethylene (mg/L)

trans-1,2-Dichloroethylene (mg/L)

Dichloromethane (mg/L)

1,2-Dichloropropane (mg/L)

cis-1,3-Dichloropropylene (mg/L)

trans-1,3-Dichloropropylene (mg/L)

1,3-Dichloropropene (cis & trans) (mg/L)

Ethylbenzene (mg/L)

Methyl t-butyl ether (MTBE) (mg/L)

Styrene (mg/L)

1,1,1,2-Tetrachloroethane (mg/L)

1,1,2,2-Tetrachloroethane (mg/L)

Tetrachloroethylene (mg/L)

Toluene (mg/L)

1,1,1-Trichloroethane (mg/L)

1,1,2-Trichloroethane (mg/L)

Trichloroethylene (mg/L)

Trichlorofluoromethane (mg/L)

Vinyl Chloride (mg/L)

ortho-Xylene (mg/L)

meta- & para-Xylene (mg/L)

Xylenes (mg/L)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/L)

EPH19-32 (mg/L)

LEPH (mg/L)

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0050 <0.0050 <0.0050 <0.0050

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010

<0.00020 <0.00020 <0.00020 <0.00020

<0.0010 <0.0010 <0.0010 <0.0010

<0.00045 <0.00045 0.00048 <0.00045

<0.0010 <0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.00040 <0.00040 <0.00040 <0.00040

<0.00050 <0.00050 <0.00050 <0.00050

<0.00050 <0.00050 0.00052 <0.00050

<0.00075 <0.00075 <0.00075 <0.00075

94.1 103.1 91.8 97.8

99.2 97.4 91.1 91.4

<0.25 <0.25 <0.25 <0.25

<0.25 <0.25 <0.25 <0.25

<0.25 <0.25 <0.25 <0.25

Volatile Organic 
Compounds

Hydrocarbons
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WATER

GW GW GW GW GW
24-MAY-18 25-MAY-18 25-MAY-18 25-MAY-18 25-MAY-18

BH100M-S BH100M-D Z02 BH104M BH105M-D

L2101052-1 L2101052-2 L2101052-3 L2101052-4 L2101052-5

HEPH (mg/L)

Volatile Hydrocarbons (VH6-10) (mg/L)

VPH (C6-C10) (mg/L)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/L)

Acenaphthylene (mg/L)

Acridine (mg/L)

Anthracene (mg/L)

Benz(a)anthracene (mg/L)

Benzo(a)pyrene (mg/L)

Benzo(b&j)fluoranthene (mg/L)

Benzo(b+j+k)fluoranthene (mg/L)

Benzo(g,h,i)perylene (mg/L)

Benzo(k)fluoranthene (mg/L)

Chrysene (mg/L)

Dibenz(a,h)anthracene (mg/L)

Fluoranthene (mg/L)

Fluorene (mg/L)

Indeno(1,2,3-c,d)pyrene (mg/L)

1-Methylnaphthalene (mg/L)

2-Methylnaphthalene (mg/L)

Naphthalene (mg/L)

Phenanthrene (mg/L)

Pyrene (mg/L)

Quinoline (mg/L)

Surrogate: Acridine d9 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

Catechol (mg/L)

4-Chloro-3-methylphenol (mg/L)

2-Chlorophenol (mg/L)

3-Chlorophenol (mg/L)

4-Chlorophenol (mg/L)

2,3-Dichlorophenol (mg/L)

<0.25 <0.25 <0.25 <0.25

<0.10 <0.10 <0.10 <0.10

<0.10 <0.10 <0.10 <0.10

82.3 95.1 97.5 79.8

56.7 53.1
91.1 95.8

<0.000010 <0.000010 <0.000010 0.000101

<0.000010 <0.000010 <0.000010 <0.000010

<0.000010 <0.000010 <0.000010 <0.000010

<0.000010 <0.000010 <0.000010 <0.000010

<0.000010 <0.000010 <0.000010 <0.000010

<0.0000050 <0.0000050 <0.0000050 <0.0000050

<0.000010 <0.000010 <0.000010 <0.000010

<0.000015 <0.000015 <0.000015 <0.000015

<0.000010 <0.000010 <0.000010 <0.000010

<0.000010 <0.000010 <0.000010 <0.000010

<0.000010 <0.000010 <0.000010 <0.000010

<0.0000050 <0.0000050 <0.0000050 <0.0000050

<0.000010 <0.000010 <0.000010 <0.000010

<0.000010 <0.000010 <0.000010 0.000030

<0.000010 <0.000010 <0.000010 <0.000010

<0.000050 <0.000050 <0.000050 0.000226

<0.000050 <0.000050 <0.000050 0.000080

0.000062 0.000083 0.000079 <0.00020

<0.000020 <0.000020 <0.000020 0.000035

<0.000010 <0.000010 <0.000010 <0.000010

<0.000050 <0.000050 <0.000050 <0.000050

81.0 87.6 77.5 84.8

85.2 82.9 86.9 76.9

100.3 99.9 105.2 90.9

103.9 102.4 101.8 99.7

<0.0050 <0.10 <0.0050 <0.0050

<0.00050 <0.00050 <0.00050 <0.00050

<0.000050 <0.000050 <0.000050 <0.000050

<0.000050 <0.000050 <0.000050 <0.000050

<0.000050 <0.000050 <0.000050 <0.000050

<0.000050 <0.000050 <0.000050 <0.000050

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons

Phenolics

SURR-
ND

SURR-
ND

DLQ

AOCR
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WATER

GW GW GW GW
24-MAY-18 24-MAY-18 24-MAY-18 24-MAY-18

BH110M BH115M BH119M BH125M

L2101052-6 L2101052-7 L2101052-8 L2101052-9

HEPH (mg/L)

Volatile Hydrocarbons (VH6-10) (mg/L)

VPH (C6-C10) (mg/L)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/L)

Acenaphthylene (mg/L)

Acridine (mg/L)

Anthracene (mg/L)

Benz(a)anthracene (mg/L)

Benzo(a)pyrene (mg/L)

Benzo(b&j)fluoranthene (mg/L)

Benzo(b+j+k)fluoranthene (mg/L)

Benzo(g,h,i)perylene (mg/L)

Benzo(k)fluoranthene (mg/L)

Chrysene (mg/L)

Dibenz(a,h)anthracene (mg/L)

Fluoranthene (mg/L)

Fluorene (mg/L)

Indeno(1,2,3-c,d)pyrene (mg/L)

1-Methylnaphthalene (mg/L)

2-Methylnaphthalene (mg/L)

Naphthalene (mg/L)

Phenanthrene (mg/L)

Pyrene (mg/L)

Quinoline (mg/L)

Surrogate: Acridine d9 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

Catechol (mg/L)

4-Chloro-3-methylphenol (mg/L)

2-Chlorophenol (mg/L)

3-Chlorophenol (mg/L)

4-Chlorophenol (mg/L)

2,3-Dichlorophenol (mg/L)

<0.25 <0.25 <0.25 <0.25

<0.10 <0.10 <0.10 <0.10

<0.10 <0.10 <0.10 <0.10

76.7 92.6 93.4 105.2

104.6 109.3 74.3 90.2

<0.000010 <0.000010 0.00400 0.000014

<0.000010 <0.000010 0.000077 <0.000010

<0.000010 <0.000010 <0.000030 <0.000010

<0.000010 <0.000010 0.000260 <0.000010

<0.000010 <0.000010 0.000023 <0.000010

<0.0000050 <0.0000050 0.0000124 <0.0000050

<0.000010 <0.000010 0.000013 <0.000010

<0.000015 <0.000015 <0.000015 <0.000015

<0.000010 <0.000010 <0.000010 <0.000010

<0.000010 <0.000010 <0.000010 <0.000010

<0.000010 <0.000010 0.000020 <0.000010

<0.0000050 <0.0000050 <0.0000050 <0.0000050

<0.000010 <0.000010 0.000381 <0.000010

<0.000010 <0.000010 0.00171 0.000021

<0.000010 <0.000010 <0.000010 <0.000010

<0.000050 <0.000050 0.00187 0.000082

<0.000050 <0.000050 0.000798 0.000060

0.000054 0.000057 0.00296 0.000165

<0.000020 <0.000020 0.00161 <0.000020

<0.000010 <0.000010 0.000280 <0.000010

<0.000050 <0.000050 <0.000080 <0.000050

65.2 78.1 83.0 76.9

79.5 77.5 78.3 80.4

96.7 97.5 96.6 95.5

95.4 99.5 98.5 97.5

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons

Phenolics

DLCI

DLCI
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WATER

GW GW GW GW GW
24-MAY-18 25-MAY-18 25-MAY-18 25-MAY-18 25-MAY-18

BH100M-S BH100M-D Z02 BH104M BH105M-D

L2101052-1 L2101052-2 L2101052-3 L2101052-4 L2101052-5

2,4 & 2,5-Dichlorophenol (mg/L)

2,6-Dichlorophenol (mg/L)

3,4-Dichlorophenol (mg/L)

3,5-Dichlorophenol (mg/L)

2,4-Dimethylphenol (mg/L)

Hydroquinone (mg/L)

o-Cresol (mg/L)

m-Cresol (mg/L)

p-Cresol (mg/L)

Pentachlorophenol (mg/L)

Phenol (mg/L)

Resorcinol (mg/L)

2,3,4,5-Tetrachlorophenol (mg/L)

2,3,4,6-Tetrachlorophenol (mg/L)

2,3,5,6-Tetrachlorophenol (mg/L)

2,3,4-Trichlorophenol (mg/L)

2,3,5-Trichlorophenol (mg/L)

2,3,6-Trichlorophenol (mg/L)

2,4,5-Trichlorophenol (mg/L)

2,4,6-Trichlorophenol (mg/L)

3,4,5-Trichlorophenol (mg/L)

Surrogate: 2-Chlorophenol-d4 (%)

Surrogate: 2,4-Dichlorophenol-d3 (%)

Surrogate: 2,4,6-Tribromophenol (%)

Butylated Hydroxytoluene (mg/L)

2,6-Dimethylphenol (mg/L)

3,4-Dimethylphenol (mg/L)

2-Phenylphenol (mg/L)

<0.000050 <0.000050 <0.000050 <0.000050

<0.000050 <0.000050 <0.000050 <0.000050

<0.000050 <0.000050 <0.000050 <0.000050

<0.000050 <0.000050 <0.000050 <0.000050

<0.00050 <0.00050 <0.00050 <0.00050

<0.0050 <0.0050 <0.0050 <0.0050

<0.00050 <0.00050 <0.00050 <0.00050

0.00052 <0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050 <0.00050

<0.00010 <0.00010 <0.00010 <0.00010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0050 <0.0050 <0.0050 <0.0050

<0.00020 <0.00020 <0.00020 <0.00020

<0.00010 <0.00010 <0.00010 <0.00010

<0.00020 <0.00020 <0.00020 <0.00020

<0.00010 <0.00010 <0.00010 <0.00010

<0.00010 <0.00010 <0.00010 <0.00010

<0.00010 <0.00010 <0.00010 <0.00010

<0.00010 <0.00010 <0.00010 <0.00010

<0.00010 <0.00010 <0.00010 <0.00010

<0.00010 <0.00010 <0.00010 <0.00010

91.2 97.8 94.5 98.4

98.6 105.7 105.2 105.5

102.6 108.3 108.7 110.7

<0.00020 <0.00020 <0.00020 <0.00020

<0.00020 <0.00020 <0.00020 <0.00020

<0.00020 <0.00020 <0.00020 <0.00020

<0.0020 <0.0020 <0.0020 <0.0020

Phenolics

Non-Chlorinated 
Phenolics
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WATER

GW GW GW GW
24-MAY-18 24-MAY-18 24-MAY-18 24-MAY-18

BH110M BH115M BH119M BH125M

L2101052-6 L2101052-7 L2101052-8 L2101052-9

2,4 & 2,5-Dichlorophenol (mg/L)

2,6-Dichlorophenol (mg/L)

3,4-Dichlorophenol (mg/L)

3,5-Dichlorophenol (mg/L)

2,4-Dimethylphenol (mg/L)

Hydroquinone (mg/L)

o-Cresol (mg/L)

m-Cresol (mg/L)

p-Cresol (mg/L)

Pentachlorophenol (mg/L)

Phenol (mg/L)

Resorcinol (mg/L)

2,3,4,5-Tetrachlorophenol (mg/L)

2,3,4,6-Tetrachlorophenol (mg/L)

2,3,5,6-Tetrachlorophenol (mg/L)

2,3,4-Trichlorophenol (mg/L)

2,3,5-Trichlorophenol (mg/L)

2,3,6-Trichlorophenol (mg/L)

2,4,5-Trichlorophenol (mg/L)

2,4,6-Trichlorophenol (mg/L)

3,4,5-Trichlorophenol (mg/L)

Surrogate: 2-Chlorophenol-d4 (%)

Surrogate: 2,4-Dichlorophenol-d3 (%)

Surrogate: 2,4,6-Tribromophenol (%)

Butylated Hydroxytoluene (mg/L)

2,6-Dimethylphenol (mg/L)

3,4-Dimethylphenol (mg/L)

2-Phenylphenol (mg/L)

Phenolics

Non-Chlorinated 
Phenolics

City of Vancouver - FOI 2022-084 - Page 1551 of 1790



Reference Information

AOCR
DLA
DLCI
DLM
DLQ
LCS-ND
SURR-ND

Approximate result: Outside calibration range.  Analysis could not be repeated.
Detection Limit adjusted for required dilution
Detection Limit Raised: Chromatographic Interference due to co-elution.
Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).
Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.
Lab Control Sample recovery was slightly outside ALS DQO.  Reported non-detect results for associated samples were unaffected.
Surrogate recovery marginally exceeded ALS DQO.  Reported non-detect results for associated samples were deemed to be 
unaffected.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

11-JUN-18 10:40 (MT)

L2101052 CONTD....
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CR-CR3-DIS-WT

CR-CR6-DIS-WT

EPH-ME-FID-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HPHEN-SF-MS-VA

LEPH/HEPH-CALC-VA

MET-D-CCMS-VA

PAH-ME-MS-VA

Dissolved Trivalent Chromium Calculation

Dissolved Hexavalent Chromium in Water

EPH in Water

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Hydroxyphenolics in Water by GCMS

LEPHs and HEPHs

Dissolved Metals in Water by CRC ICPMS

PAHs in Water

This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Method 7196A, published by the 
United States Environmental Protection Agency (EPA). The procedure involves filtration (EPA Method 3005A) and analysis for chromium (VI) by 
colourimetry using diphenylcarbazide in a sulphuric acid solution.  Chromium (III) is calculated as the difference between the total chromium and the 
chromium (VI) results.

Dissolved Chromium (III) is calculated as the difference between Dissolved Chromium and Dissolved Hexavalent Chromium (Cr(VI)) results.  The Limit
of Reporting for Chromium (III) varies as a function of the test results.

This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Method 7199, published by the United 
States Environmental Protection Agency (EPA). The procedure involves filtration (EPA Method 3005A) and analysis for chromium (VI) by ion 
chromatography using diphenylcarbazide in a sulphuric acid solution.  Chromium (III) is calculated as the difference between the total chromium and 
the chromium (VI) results.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the 
Environmental Protection Act (July 1, 2011).

EPH is extracted from water using a hexane micro-extraction technique, with analysis by GC-FID, as per the BC Lab Manual.  EPH results include 
PAHs and are therefore not equivalent to LEPH or HEPH.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

This analysis is carried out in accordance with the British Columbia Ministry of Environment, Lands and Parks (BCMELP) Analytical Method for 
Contaminated Sites "Chlorinated and Non-Chlorinated Phenols in Water by GC/MS Œ PBMfl (Oct 2013).  An entire water sample is acidified and 
extracted using MTBE. The extract is solvent exchanged and derivatized with acetic anhydride and trimethylamine (TMA). The final extract is analysed 
by capillary column gas chromatography with mass spectrometric detection (GC/MS).

LEPHw and HEPHw are measures of Light and Heavy Extractable Petroleum Hydrocarbons in water. Results are calculated by subtraction of 
applicable PAH concentrations from EPH10-19 and EPH19-32, as per the BC Lab Manual LEPH/HEPH calculation procedure.
LEPHw = EPH10-19 minus Acenaphthene, Acridine, Anthracene, Fluorene, Naphthalene and Phenanthrene.
HEPH = EPH19-32 minus Benz(a)anthracene, Benzo(a)pyrene, Fluoranthene, and Pyrene.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

PAHs are extracted from water using a hexane micro-extraction technique, with analysis by GC/MS.  Because the two isomers cannot be readily 
separated chromatographically, benzo(j)fluoranthene is reported as part of the benzo(b)fluoranthene parameter.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA SW-846 3005A/7196A

EPA 7199

BC Lab Manual

APHA 2340B

APHA 3030B/EPA 1631E (mod)

BC Env. Lab Manual (Phenols in water)

BC MOE LEPH/HEPH

APHA 3030B/6020A (mod)

EPA 3511/8270D (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier
L2101052-1, -2, -3, -4Hydroquinone LCS-ND

QC Samples with Qualifiers & Comments:

Laboratory Control Sample

QC Type Description
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Reference Information 11-JUN-18 10:40 (MT)

L2101052 CONTD....

11PAGE of

PHEN-M-SF-MS-VA

PHEN-SF-MS-VA

VH-HSFID-VA

VH-SURR-FID-VA

VOC-HSMS-VA

VOC7-HSMS-VA

VOC7/VOC-SURR-MS-VA

VPH-CALC-VA

XYLENES-CALC-VA

Misc. Phenolics in Water

Phenolics in Water by GCMS

VH in Water by Headspace GCFID

VH Surrogates for Waters
VOCs in water by Headspace GCMS

BTEX/MTBE/Styrene by Headspace GCMS

VOC7 and/or VOC Surrogates for Waters
VPH is VH minus select aromatics

Sum of Xylene Isomer Concentrations

This analysis is carried out in accordance with the British Columbia Ministry of Environment, Lands and Parks (BCMELP) Analytical Method for 
Contaminated Sites "Chlorinated and Non-Chlorinated Phenols in Water by GC/MS - PBM" (Oct 2013).  An entire water sample is acidified and 
extracted using dichloromethane. The extract is solvent exchanged and derivatized with acetic anhydride and trimethylamine (TMA). The final extract is
analysed by capillary column gas chromatography with mass spectrometric detection (GC/MS). The precision and accuracy Data Quality Objectives for
the parameter 2,4-dimethylphenol have broader acceptance criteria than for most other phenolic compounds, reflecting difficulties commonly 
encountered during extraction and analysis.

This analysis is carried out in accordance with the British Columbia Ministry of Environment, Lands and Parks (BCMELP) Analytical Method for 
Contaminated Sites "Chlorinated and Non-Chlorinated Phenols in Water by GC/MS - PBM" (Oct 2013).  An entire water sample is acidified and 
extracted using dichloromethane. The extract is solvent exchanged and derivatized with acetic anhydride and trimethylamine (TMA). The final extract is
analysed by capillary column gas chromatography with mass spectrometric detection (GC/MS). The precision and accuracy Data Quality Objectives for
the parameter 2,4-dimethylphenol have broader acceptance criteria than for most other phenolic compounds, reflecting difficulties commonly 
encountered during extraction and analysis.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph. 
Compounds eluting between n-hexane and n-decane are measured and summed together using flame-ionization detection.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transferred into a gas chromatograph. 
Target compound concentrations are measured using mass spectrometry detection.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph. 
Target compound concentrations are measured using mass spectrometry detection.

VPHw measures Volatile Petroleum Hydrocarbons in water. Results are calculated by subtraction of specific Monocyclic Aromatic Hydrocarbons from 
VH6-10, as per the BC Lab Manual VPH calculation procedure.
VPHw = VH6-10 minus Benzene, Toluene, Ethylbenzene, Xylenes, and Styrene

Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers.  Results below detection limit (DL) are treated as zero.  
The DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

Water

Water

Water

Water
Water

Water

Water
Water

Water

BC Env. Lab Manual (Phenols in water)

BC Env. Lab Manual (Phenols in water)

BC Env. Lab Manual (VH in Water)

BC Env. Lab Manual (VH in Solids)
EPA 5021A/8260C

EPA 5021A/8260C

EPA 5035A/5021A/8260C
BC MOE VPH

CALCULATION

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

WT

VA

ALS ENVIRONMENTAL - WATERLOO, ONTARIO, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

17-672172

Version: FINAL REV. 2
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Chrom Perfect Chromatogram Report

Printed on 6/1/2018 4:02:21 PM Page 1 of 1

ALS Sample ID: L2101052-1
Client Sample ID: BH100M-S
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 6/1/2018 3:40:25 PM Page 1 of 1

ALS Sample ID: L2101052-2
Client Sample ID: BH100M-D
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 6/1/2018 4:02:23 PM Page 1 of 1

ALS Sample ID: L2101052-3
Client Sample ID: Z02

2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0
Time - Minutes

0

50

100

150

200

250

300

350

400

450

500

R
esponse - M

illiVolts

The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 6/1/2018 3:40:27 PM Page 1 of 1

ALS Sample ID: L2101052-5
Client Sample ID: BH105M-D
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 6/1/2018 4:02:25 PM Page 1 of 1

ALS Sample ID: L2101052-6
Client Sample ID: BH110M
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 6/1/2018 3:40:29 PM Page 1 of 1

ALS Sample ID: L2101052-7
Client Sample ID: BH115M
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 6/1/2018 4:02:27 PM Page 1 of 1

ALS Sample ID: L2101052-8
Client Sample ID: BH119M
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 6/1/2018 3:40:31 PM Page 1 of 1

ALS Sample ID: L2101052-9
Client Sample ID: BH125M
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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04-JUN-18 10:28 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2101539 CONTD....

2PAGE of

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

Version: FINAL   

5

WATER

GW GW GW GW
28-MAY-18 28-MAY-18 28-MAY-18 28-MAY-18

BH105M-S BH129M BH135M Z02

L2101539-1 L2101539-2 L2101539-3 L2101539-4

Hardness (as CaCO3) (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Tungsten (W)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

EPH10-19 (mg/L)

EPH19-32 (mg/L)

LEPH (mg/L)

HEPH (mg/L)

Surrogate: 2-Bromobenzotrifluoride (%)

Acenaphthene (mg/L)

295 395 667 400

LAB LAB FIELD LAB

LAB LAB LAB LAB

0.0032 <0.0010 0.0050 <0.0010

0.00107 0.00026 0.00122 0.00025

0.00509 0.00068 0.00588 0.00065

0.123 0.0460 0.306 0.0461

0.130 0.371 1.59 0.409

0.0000146 <0.0000050 <0.0000050 <0.0000050

96.6 133 200 136

<0.00010 <0.00010 0.00021 <0.00010

0.00048 0.00091 0.00544 0.00090

0.00039 <0.00020 0.00049 <0.00020

0.070 0.280 0.100 0.084

0.000132 <0.000050 <0.000050 <0.000050

13.0 15.0 40.8 14.8

0.329 2.36 2.89 2.32

<0.000010 <0.0000050 <0.0000050 <0.0000050

0.0202 0.00140 0.00415 0.00147

0.00139 <0.00050 0.00312 0.00181

0.000156 0.000074 0.000318 0.000079

<0.000010 <0.000010 <0.000010 <0.000010

26.7 35.1 75.2 34.9

0.549 1.04 1.91 1.04

<0.000010 <0.000010 <0.000010 <0.000010

0.00049 <0.00010 <0.00010 <0.00010

<0.00030 <0.00030 <0.00030 <0.00030

0.00061 <0.00010 <0.00010 <0.00010

0.00184 0.000854 0.00430 0.000866

0.0025 <0.0010 0.0055 <0.0010

<0.25 <0.25 <0.25 <0.25

<0.25 <0.25 <0.25 <0.25

<0.25 <0.25 <0.25 <0.25

<0.25 <0.25 <0.25 <0.25

87.7 68.7 76.7 62.7

0.000157 0.00122 0.000192 0.00117

Physical Tests

Dissolved Metals

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons

DLM
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04-JUN-18 10:28 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2101539 CONTD....

3PAGE of

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

Version: FINAL   

5

WATER

GW GW GW GW
28-MAY-18 28-MAY-18 28-MAY-18 28-MAY-18

BH105M-S BH129M BH135M Z02

L2101539-1 L2101539-2 L2101539-3 L2101539-4

Acenaphthylene (mg/L)

Acridine (mg/L)

Anthracene (mg/L)

Benz(a)anthracene (mg/L)

Benzo(a)pyrene (mg/L)

Benzo(b&j)fluoranthene (mg/L)

Benzo(b+j+k)fluoranthene (mg/L)

Benzo(g,h,i)perylene (mg/L)

Benzo(k)fluoranthene (mg/L)

Chrysene (mg/L)

Dibenz(a,h)anthracene (mg/L)

Fluoranthene (mg/L)

Fluorene (mg/L)

Indeno(1,2,3-c,d)pyrene (mg/L)

1-Methylnaphthalene (mg/L)

2-Methylnaphthalene (mg/L)

Naphthalene (mg/L)

Phenanthrene (mg/L)

Pyrene (mg/L)

Quinoline (mg/L)

Surrogate: Acridine d9 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

<0.000030 0.000020 0.000016 0.000019

<0.000030 <0.000040 <0.000030 <0.000030

<0.000030 0.000498 0.000069 0.000482

<0.000010 0.000029 0.000098 0.000036

<0.0000050 0.0000124 0.0000956 0.0000204

<0.000010 0.000014 0.000112 0.000021

<0.000015 <0.000015 0.000164 0.000035

<0.000010 <0.000010 0.000077 0.000012

<0.000010 <0.000010 0.000052 0.000014

<0.000010 0.000032 0.000112 0.000038

<0.0000050 <0.0000050 0.0000152 <0.0000050

0.000027 0.000756 0.000374 0.000724

0.000155 0.000939 0.000085 0.000873

<0.000010 <0.000010 0.000076 0.000013

0.00197 0.000414 0.000050 0.000386

0.000758 0.000328 <0.000050 0.000308

<0.00080 0.000428 0.000144 0.000401

0.000076 0.00235 0.000326 0.00224

0.000026 0.000532 0.000367 0.000523

<0.00020 <0.000050 <0.000050 <0.000050

82.3 84.5 81.8 81.7

87.9 78.9 88.8 77.3

110.3 89.4 96.9 81.2

96.9 101.2 104.7 94.9

Polycyclic 
Aromatic 
Hydrocarbons

DLCI

DLCI DLCI DLCI DLCI

DLQ

DLQ

DLCI
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Reference Information

DLCI
DLM
DLQ
MS-B

Detection Limit Raised: Chromatographic Interference due to co-elution.
Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).
Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

04-JUN-18 10:28 (MT)

L2101539 CONTD....

4PAGE of

EPH-ME-FID-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

LEPH/HEPH-CALC-VA

MET-D-CCMS-VA

PAH-ME-MS-VA

EPH in Water

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

LEPHs and HEPHs

Dissolved Metals in Water by CRC ICPMS

PAHs in Water

EPH is extracted from water using a hexane micro-extraction technique, with analysis by GC-FID, as per the BC Lab Manual.  EPH results include 
PAHs and are therefore not equivalent to LEPH or HEPH.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

LEPHw and HEPHw are measures of Light and Heavy Extractable Petroleum Hydrocarbons in water. Results are calculated by subtraction of 
applicable PAH concentrations from EPH10-19 and EPH19-32, as per the BC Lab Manual LEPH/HEPH calculation procedure.
LEPHw = EPH10-19 minus Acenaphthene, Acridine, Anthracene, Fluorene, Naphthalene and Phenanthrene.
HEPH = EPH19-32 minus Benz(a)anthracene, Benzo(a)pyrene, Fluoranthene, and Pyrene.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

PAHs are extracted from water using a hexane micro-extraction technique, with analysis by GC/MS.  Because the two isomers cannot be readily 
separated chromatographically, benzo(j)fluoranthene is reported as part of the benzo(b)fluoranthene parameter.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

BC Lab Manual

APHA 2340B

APHA 3030B/EPA 1631E (mod)

BC MOE LEPH/HEPH

APHA 3030B/6020A (mod)

EPA 3511/8270D (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Test Method References:            

Chain of Custody Numbers:

17-692282

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier
L2101539-1, -2, -3, -4
L2101539-1, -2, -3, -4
L2101539-1, -2, -3, -4
L2101539-1, -2, -3, -4
L2101539-1, -2, -3, -4

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved

MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

5
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Reference Information 04-JUN-18 10:28 (MT)

L2101539 CONTD....

5PAGE of

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   

5
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Chrom Perfect Chromatogram Report

Printed on 6/1/2018 4:02:29 PM Page 1 of 1

ALS Sample ID: L2101539-1
Client Sample ID: BH105M-S

2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0
Time - Minutes
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 6/1/2018 3:40:33 PM Page 1 of 1

ALS Sample ID: L2101539-2
Client Sample ID: BH129M

2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0
Time - Minutes
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R
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illiVolts

The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.

City of Vancouver - FOI 2022-084 - Page 1569 of 1790

BC EPH OR A ON ISTRIBU N RE RT A 
~~ 

ErHHM'I -- JPH 19'3? 

""110 ot:19 nc;:;:-1 

11--, 'C S ~.O'C ~6T y 
3 6T- 62 6'F STPF 

- c.as(llll1e ...:. Mr:.rorrdl!s, u,be' Ol is/ Grease-
Eli es~I{ leil::Juel.: 



Chrom Perfect Chromatogram Report

Printed on 6/1/2018 4:02:31 PM Page 1 of 1

ALS Sample ID: L2101539-3
Client Sample ID: BH135M

2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0
Time - Minutes

0

50

100

150

200

250

300

350

400

450

500

R
esponse - M

illiVolts

The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 6/1/2018 3:40:35 PM Page 1 of 1

ALS Sample ID: L2101539-4
Client Sample ID: Z02

2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0
Time - Minutes
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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A Enulmnmental 

Chain of Custody (COC) I Analytical i 111111111111111111111111111111111111 
' COCNumberc 17 - 692282 

Request Form 
! Page t. of I 

Canada Toll Free: 1 800 668 9878 L2101539-COFC ! 
' www.alsalobal.r:om j 

Report To Contact and company name below wiD appear on the ffnaf report Report Fjllmah ~,on, .. ~ ....... - - ...,...... ·- -~~ -- &w • Contact your AM to confirm all E&P TATs (surcharges may apply) 

Company: (>c_,L ~- -- .... -'"_a_j}-"' Select Report Format 1'.J PDF D EXCEL I I EDD (DIGIT AL) Regular [RJ ~tandard TAT r received by 3 pm - business <lays - no surcharges apply 

Contact: 7~•iAJ LI - ... 1 Quality Control (QC) Report with Report 1=i YESI~ I ND ~g 4 day [P4-20%r"'[J !; 1 Business day [E-100'¼) [: • .. - ffi 

vol.\\) ·-~ ?- -; ~o-:+ D Compare Results to Crltetla on Report - pr<Wi<le deta!s below if box checked ~, 3 day [P3-25%] D " Phone: ". ffi Same Day, Weekend or Statutory holiday [E2-200'¼ 
Select Distribution: l~AIL I I MAIL O FM 

ie'E i C Company address below will appear on the final report CL: 2 day {P2-50%] □ (Laboratory opening fees may apply) ] 

Street Email 1 or Fax n...., ,;,._,,.c. [.:) -- -.,----- Date and Time Required for all E&P TAT&; ctd-mm'l'-;'Y hh:mm 
~ 

City/Province: Vt"\- r- ,r,,.l • v--e--r Email 2 "7 ,_ I- - _J I ts V ,...,,...,!_ _,..r-, r - .,.__ For-Int& that-can ru,t ~ perfotmed according: to the service levet selected. you ..-;11 be contaci&d. 

Postal Code: Email3 <..l- _,~ r.c,-.r-- - \:./~ ~ Analysis Request 

Invoice To Same as Report To [J ¥ES □ NO lnvl>iite lfistribution Indicate Filtered (Fi Prosen,ed (P) or Filtered end Preserved (FIP) below .!! ·s 
Copy of Invoice with Report □ "1ESI_J Select Invoice Distribution: □ EMAIL □ MO.IL □ FAX " NO "O 

(0 
Company: Emal 1 or Fax "'1 .c r 
Contact; Emai2 ~ .a 

1 
.. 

Project Information Oil and Gas Required Field~ (client usel 1 e 
ALS Account# I Quote#: nit.oto 7,,'$0 AFE/Cosl Canter: PO# 

-~ 

.. .. 
~'1., S <; -c,.,. 0 \ 

., 
<O Job#: Major/Minor Code:; Routing Code: ~ 

.. 
" 0:: 
§ UJ 

PO/AFE: Requisitioner: z 
\ .. ~ l\. 

0 " LSD: Location: ..J 0 

J E 
0 E z 

..... :I: 0 
z fl u 

ALS Lab Work Order# {lab use only): ALS Contact: Sampler: :l 0 .. ... 
.c 0 -- ., 
.!! 

J 
w 0:: 

J 
..J .. w 

ALSSampte# Sample Identification and/or Coordinates Date Time "- a. al 
Sample Type :;; E :E 

(lab use only) (This description will appear on the report) (dd-mmm-yy) (hh:mm) <( .. =, 

"' 
., z 

~,os\-\-s za ··'1.cu.-l ~ GW ..,(_ >/ ~ 

~12..9"" u . ..,,,. ,t ~ 

12.H I 6 5 \-'\ -,< )'( 3 
:;l("\;2._ .. ,v y )< 14 

Drinking Water (OW) Samples' (client use) 
Special tnstructions / Specify Criteria to add on report by clicking on the drop-down list below SAMPLE CONDITION AS RECEIVED {tab use only) 

(electronic COC only) .--rozen LI SI F Observations Yes u No u . 
Are samples taken fr~egulated OW system? 

f:tt(O?J-1.-5 \,,...:..'-ULcl. 
Ice Packs □ Ice Cubes 0 -Custody seal intact Yes D No □ 0 YES NO - ~ Cooling Initiated D 

Are samplils for human consumption/ uee7 tNllnAl COOLER TEMPERATURES 'C I FINAL COOLER TEMPERATURES "C 

I I YES w' NO ,o 
SHlPMENT RELEASE (client use) INITIAL SHIPMENT RECEPTION {lab use only} FINAL SHIPMENT RECEPTION (lab use only) 

1r; lt1~-i.s ITt~ Received by: Date: Time: Received by: 

Pl\ 
Date: 'fl i~ 

Time: r 
'Y1--" ·· 5HOf 

REFER TO BACK PAGE FOR ALS LOCATIONS AND SAM!'LING INFORMATION WHITE - LABORATORY COPY YELLOW - CLIENT COPY 
Failure to complete alf partlons. of trus fonn may delay analysis. Please fill in this form LEGIBLY By ths use o1 this. form lhe usr,r acknovvledges and agrees with the Terms eild Condittorre: as. spedtisd on the bac~ page of the white - report copy. 
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04-SEP-18 11:58 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2146560 CONTD....

2PAGE of

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

Version: FINAL REV. 2

24

SOIL

SOIL SOIL SOIL SOIL SOIL
13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18

BH160-01 BH160-04 BH161-01 BH161-04 Z201

L2146560-1 L2146560-4 L2146560-6 L2146560-9 L2146560-11

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

VOC Sample Container

Benzene (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

Toluene (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

20.4 19.8 15.4 13.5 16.5Physical Tests

Metals

Volatile Organic 
Compounds
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04-SEP-18 11:58 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2146560 CONTD....

3PAGE of

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

Version: FINAL REV. 2

24

SOIL

SOIL SOIL SOIL SOIL SOIL
13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18

BH162-01 BH162-03 BH163-01 BH164-01 BH165-01

L2146560-12 L2146560-14 L2146560-16 L2146560-19 L2146560-21

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

VOC Sample Container

Benzene (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

Toluene (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

15.5 19.0 5.23 8.67 7.81Physical Tests

Metals

Volatile Organic 
Compounds
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04-SEP-18 11:58 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2146560 CONTD....

4PAGE of

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

Version: FINAL REV. 2

24

SOIL

SOIL SOIL SOIL SOIL SOIL
13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18

BH166-01 BH166-02 BH166-03 BH168-01 BH168-02

L2146560-23 L2146560-24 L2146560-25 L2146560-29 L2146560-30

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

VOC Sample Container

Benzene (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

Toluene (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

6.13 6.49 24.2

7.59 7.48

10800 20300

0.26 0.26

2.33 2.86

51.3 78.5

0.13 0.28

<5.0 <5.0

0.055 0.042

13.9 19.1

4.67 8.27

13.6 20.8

16400 21900

7.01 3.43

4.7 6.5

248 404

0.0104 0.0145

0.29 0.30

7.68 13.4

<0.20 <0.20

<0.10 <0.10

33.6 38.6

<0.050 0.059

<2.0 <2.0

<0.50 <0.50

0.321 0.347

46.4 59.5

30.8 39.1

Field MeOH Field MeOH

0.0058 <0.0050

0.026 0.022

<0.20 <0.20

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

0.057 <0.050

<0.075 <0.075

Physical Tests

Metals

Volatile Organic 
Compounds
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04-SEP-18 11:58 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2146560 CONTD....

5PAGE of

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

Version: FINAL REV. 2

24

SOIL

SOIL SOIL SOIL SOIL SOIL
13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18

BH168-04 BH169-01 BH169-02 BH169-03 BH170-01

L2146560-32 L2146560-34 L2146560-35 L2146560-36 L2146560-39

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

VOC Sample Container

Benzene (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

Toluene (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

7.39 9.95 8.44 8.21 6.93

10300 12300 12300 14000 16900

0.11 0.35 0.16 0.18 1.27

1.73 3.38 2.17 2.05 4.67

43.3 75.6 49.9 61.1 160

0.13 0.17 0.16 0.18 0.26

<5.0 <5.0 <5.0 <5.0 10.3

0.035 0.159 0.047 0.055 0.217

10.6 16.1 13.8 16.5 19.9

4.36 5.59 5.22 5.98 6.89

13.8 18.5 13.5 16.4 34.8

14500 18000 16100 18900 19300

2.05 33.0 3.00 2.89 40.8

4.8 7.9 5.2 6.0 10.1

207 299 245 274 294

0.0068 0.0232 0.0145 0.0124 0.755

0.19 0.49 0.20 0.23 1.24

7.09 12.7 8.87 10.8 16.7

<0.20 <0.20 <0.20 <0.20 <0.20

<0.10 <0.10 <0.10 <0.10 <0.10

28.5 73.4 35.6 61.4 86.2

<0.050 <0.050 <0.050 <0.050 0.063

<2.0 <2.0 <2.0 <2.0 4.4

<0.50 <0.50 <0.50 <0.50 <0.50

0.276 0.419 0.329 0.396 0.451

41.2 46.7 46.1 53.6 57.7

23.6 68.9 26.7 31.7 63.3

Physical Tests

Metals

Volatile Organic 
Compounds
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04-SEP-18 11:58 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2146560 CONTD....

6PAGE of

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

Version: FINAL REV. 2

24

SOIL

SOIL SOIL SOIL SOIL SOIL
13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18

BH170-03 BH170-04 BH170-05 BH171-02 BH171-04

L2146560-41 L2146560-42 L2146560-43 L2146560-45 L2146560-47

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

VOC Sample Container

Benzene (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

Toluene (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

7.57 7.66 7.69 7.16 7.23

10700 12400 11200 10000 10600

0.18 0.23 0.15 0.14 0.17

1.83 2.32 1.97 1.88 2.04

45.8 57.8 46.3 44.0 33.6

0.13 0.19 0.14 0.12 0.12

<5.0 <5.0 <5.0 <5.0 <5.0

0.045 0.052 0.043 0.037 0.041

14.4 13.3 23.5 12.5 10.8

4.52 5.28 4.66 4.55 4.88

12.5 15.3 15.1 12.2 14.5

14600 16800 14900 13800 14100

4.17 4.61 3.06 5.03 4.72

4.7 5.5 6.2 4.6 5.3

215 254 199 207 208

0.0427 0.0643 0.0291 0.0097 0.0102

0.26 0.32 0.23 0.19 0.22

7.51 9.14 8.95 7.24 7.37

<0.20 <0.20 <0.20 <0.20 <0.20

<0.10 <0.10 <0.10 <0.10 <0.10

27.2 37.1 22.6 26.0 23.5

<0.050 <0.050 <0.050 <0.050 <0.050

<2.0 <2.0 <2.0 <2.0 <2.0

<0.50 <0.50 <0.50 <0.50 <0.50

0.364 0.348 0.334 0.260 0.232

40.6 46.5 41.0 37.2 40.1

24.6 31.3 26.8 25.7 27.1

Physical Tests

Metals

Volatile Organic 
Compounds
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04-SEP-18 11:58 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2146560 CONTD....

7PAGE of

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

Version: FINAL REV. 2

24

SOIL

SOIL SOIL SOIL SOIL SOIL
13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18

BH172-02 BH172-05 BH173-02 BH174-02 BH175-01

L2146560-50 L2146560-53 L2146560-56 L2146560-62 L2146560-66

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

VOC Sample Container

Benzene (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

Toluene (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

7.23 7.24 8.04 7.85 7.11

14100 10400 12300 10100 13500

0.55 0.22 0.45 0.22 1.80

3.84 1.83 3.46 2.01 5.46

65.5 43.8 63.9 48.8 95.7

0.20 0.13 0.19 0.12 0.21

<5.0 <5.0 <5.0 <5.0 <5.0

0.646 0.110 0.222 0.052 0.718

19.3 12.5 30.9 11.4 28.5

6.83 4.69 7.04 4.14 7.50

57.6 16.7 72.8 11.8 71.9

19400 14800 19600 14400 21800

13.5 2.71 13.4 5.42 89.0

6.9 4.7 7.5 4.3 8.0

335 210 411 202 360

0.0435 0.0120 0.140 0.0100 0.0412

0.41 0.17 0.48 0.34 1.05

16.2 8.49 21.8 7.00 25.2

<0.20 <0.20 <0.20 <0.20 <0.20

<0.10 <0.10 <0.10 <0.10 0.14

36.6 26.9 44.0 29.7 57.2

0.058 <0.050 0.060 <0.050 0.064

<2.0 <2.0 <2.0 <2.0 2.6

<0.50 <0.50 <0.50 <0.50 <0.50

0.409 0.292 0.352 0.274 0.326

51.0 43.2 46.9 40.3 45.7

164 53.4 86.5 27.0 162

Physical Tests

Metals

Volatile Organic 
Compounds
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04-SEP-18 11:58 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2146560 CONTD....

8PAGE of

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

Version: FINAL REV. 2

24

SOIL

SOIL SOIL SOIL SOIL SOIL
13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18

BH175-02 BH175-04 BH176-01 BH176-02 BH176-03

L2146560-67 L2146560-69 L2146560-71 L2146560-72 L2146560-73

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

VOC Sample Container

Benzene (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

Toluene (mg/kg)

ortho-Xylene (mg/kg)

meta- & para-Xylene (mg/kg)

Xylenes (mg/kg)

7.18 6.96 7.60 7.72 7.14

15900 12300 12600 10700 9200

0.62 0.21 7.07 1.33 0.37

3.09 2.05 179 21.0 3.48

78.7 51.4 123 52.7 42.5

0.19 0.16 0.18 0.14 0.10

<5.0 <5.0 <5.0 <5.0 <5.0

0.178 0.059 0.558 0.148 0.044

19.6 15.1 18.8 13.7 9.36

6.76 5.51 10.6 5.08 4.38

25.3 14.6 164 35.2 13.0

21200 16500 21400 16000 13000

18.0 3.41 632 60.2 8.50

6.7 5.2 8.2 4.7 4.3

299 212 333 221 198

0.0188 0.0116 0.174 0.0215 0.0106

0.44 0.22 0.49 0.31 0.17

14.2 10.4 20.0 9.80 7.13

<0.20 <0.20 0.30 <0.20 <0.20

<0.10 <0.10 0.18 <0.10 <0.10

55.8 43.9 37.4 27.9 23.8

0.057 <0.050 0.057 <0.050 <0.050

<2.0 <2.0 8.4 <2.0 <2.0

<0.50 <0.50 <0.50 <0.50 <0.50

0.332 0.348 0.297 0.304 0.240

56.9 46.1 45.4 45.6 35.4

54.4 30.7 306 55.8 28.0

Physical Tests

Metals

Volatile Organic 
Compounds
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04-SEP-18 11:58 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2146560 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

24

SOIL

SOIL SOIL SOIL SOIL SOIL
13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18

BH160-01 BH160-04 BH161-01 BH161-04 Z201

L2146560-1 L2146560-4 L2146560-6 L2146560-9 L2146560-11

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

<200 <200 <200 <200 <200

350 <200 <200 <200 <200

<200 <200 <200 <200 <200

340 <200 <200 <200 <200

92.2 91.4 90.9 93.9 91.7

0.0588 <0.0050 0.0202 <0.0050 0.0222

0.0571 <0.0050 0.0584 <0.0050 0.0633

0.362 <0.0040 0.0819 <0.0040 0.0802

0.916 <0.010 0.354 <0.010 0.359

1.04 <0.010 0.449 <0.010 0.443

1.34 <0.010 0.582 <0.010 0.581

1.98 <0.015 0.837 <0.015 0.825

0.634 <0.010 0.251 <0.010 0.248

0.642 <0.010 0.256 <0.010 0.244

1.15 <0.010 0.507 <0.010 0.497

0.138 <0.0050 0.0665 <0.0050 0.0666

2.16 <0.010 0.688 <0.010 0.716

0.076 <0.010 0.019 <0.010 0.024

0.641 <0.010 0.291 <0.010 0.287

<0.050 <0.050 0.082 <0.050 0.090

0.038 <0.010 0.082 <0.010 0.098

0.067 <0.010 0.067 <0.010 0.082

1.31 <0.010 0.395 <0.010 0.422

1.94 <0.010 0.819 <0.010 0.802

<0.050 <0.050 <0.050 <0.050 <0.050

96.4 84.0 71.3 89.0 71.0

100.2 95.8 69.2 99.9 67.5

82.0 80.5 63.6 85.5 63.4

102.6 86.3 76.7 92.8 74.9

1.55 <0.020 0.671 <0.020 0.664

19.4 <0.15 8.20 <0.15 8.11

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2146560 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

24

SOIL

SOIL SOIL SOIL SOIL SOIL
13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18

BH162-01 BH162-03 BH163-01 BH164-01 BH165-01

L2146560-12 L2146560-14 L2146560-16 L2146560-19 L2146560-21

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

350 <200 <200 <200 <200

2400 <200 <200 <200 <200

350 <200 <200 <200 <200

2390 <200 <200 <200 <200

94.1 91.3 93.6 89.3 93.0

0.301 <0.0050 <0.0050 <0.0050 <0.0050

0.103 <0.0050 <0.0050 <0.0050 <0.0050

0.672 <0.0040 <0.0040 <0.0040 <0.0040

1.64 <0.010 <0.010 <0.010 <0.010

2.21 0.012 0.011 <0.010 <0.010

3.41 0.021 0.019 <0.010 <0.010

4.77 0.021 0.019 <0.015 <0.015

1.64 0.012 0.011 <0.010 <0.010

1.36 <0.010 <0.010 <0.010 <0.010

2.42 0.012 0.016 <0.010 <0.010

0.415 <0.0050 <0.0050 <0.0050 <0.0050

4.18 <0.010 0.019 <0.010 <0.010

0.336 <0.010 <0.010 <0.010 <0.010

1.65 0.012 0.010 <0.010 <0.010

0.405 <0.050 <0.050 <0.050 <0.050

0.429 <0.010 0.023 <0.010 <0.010

0.506 <0.010 0.019 <0.010 <0.010

4.51 <0.010 0.016 <0.010 <0.010

3.82 <0.010 0.021 <0.010 <0.010

<0.050 <0.050 <0.050 <0.050 <0.050

86.8 90.9 87.8 87.4 84.7

80.6 102.0 99.2 97.8 95.1

72.3 88.2 83.4 84.1 83.2

88.1 94.6 99.6 92.4 90.0

3.47 <0.020 <0.020 <0.020 <0.020

44.6 0.23 0.22 <0.15 <0.15

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

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

Version: FINAL REV. 2

24

SOIL

SOIL SOIL SOIL SOIL SOIL
13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18

BH166-01 BH166-02 BH166-03 BH168-01 BH168-02

L2146560-23 L2146560-24 L2146560-25 L2146560-29 L2146560-30

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

100.7 107.1

106.5 116.5

600 710 <200

3810 3160 280

600 710

3810 3160

<100 130

<100 130

96.2 103.5 92.2

95.0 118.8

0.0257 0.0179

<0.020 <0.010

<0.030 <0.030

0.049 <0.030

0.087 <0.040

<0.20 <0.060

<0.21 <0.067

0.065 <0.030

<0.050 <0.030

<0.20 <0.080

<0.020 <0.0090

0.115 0.054

0.021 0.032

0.068 <0.030

<0.050 <0.050

0.048 0.025

0.070 <0.090

<0.20 <0.20

0.234 0.109

<0.050 <0.050

83.8 100.4

77.3 92.0

67.9 85.3

77.9 93.3

0.123 <0.033

1.29 <0.43

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons

DLQ DLCI

DLQ DLCI

DLCI

DLCI

DLQ DLCI

DLCI

DLQ DLCI

DLCI DLCI

DLQ DLCI

DLCI

DLCI

DLCI DLQ
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

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

Version: FINAL REV. 2

24

SOIL

SOIL SOIL SOIL SOIL SOIL
13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18

BH168-04 BH169-01 BH169-02 BH169-03 BH170-01

L2146560-32 L2146560-34 L2146560-35 L2146560-36 L2146560-39

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2146560 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

24

SOIL

SOIL SOIL SOIL SOIL SOIL
13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18

BH170-03 BH170-04 BH170-05 BH171-02 BH171-04

L2146560-41 L2146560-42 L2146560-43 L2146560-45 L2146560-47

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2146560 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

24

SOIL

SOIL SOIL SOIL SOIL SOIL
13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18

BH172-02 BH172-05 BH173-02 BH174-02 BH175-01

L2146560-50 L2146560-53 L2146560-56 L2146560-62 L2146560-66

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons

City of Vancouver - FOI 2022-084 - Page 1586 of 1790



04-SEP-18 11:58 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2146560 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

24

SOIL

SOIL SOIL SOIL SOIL SOIL
13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18

BH175-02 BH175-04 BH176-01 BH176-02 BH176-03

L2146560-67 L2146560-69 L2146560-71 L2146560-72 L2146560-73

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 1,4-Difluorobenzene (SS) (%)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

LEPH (mg/kg)

HEPH (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: 3,4-Dichlorotoluene (SS) (%)

Acenaphthene (mg/kg)

Acenaphthylene (mg/kg)

Anthracene (mg/kg)

Benz(a)anthracene (mg/kg)

Benzo(a)pyrene (mg/kg)

Benzo(b&j)fluoranthene (mg/kg)

Benzo(b+j+k)fluoranthene (mg/kg)

Benzo(g,h,i)perylene (mg/kg)

Benzo(k)fluoranthene (mg/kg)

Chrysene (mg/kg)

Dibenz(a,h)anthracene (mg/kg)

Fluoranthene (mg/kg)

Fluorene (mg/kg)

Indeno(1,2,3-c,d)pyrene (mg/kg)

1-Methylnaphthalene (mg/kg)

2-Methylnaphthalene (mg/kg)

Naphthalene (mg/kg)

Phenanthrene (mg/kg)

Pyrene (mg/kg)

Quinoline (mg/kg)

Surrogate: Acenaphthene d10 (%)

Surrogate: Chrysene d12 (%)

Surrogate: Naphthalene d8 (%)

Surrogate: Phenanthrene d10 (%)

B(a)P Total Potency Equivalent (mg/kg)

IACR (CCME) (mg/kg)

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons
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Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2146560 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

24

SOIL

SOIL SOIL SOIL SOIL SOIL
13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18

BH160-01 BH160-04 BH161-01 BH161-04 Z201

L2146560-1 L2146560-4 L2146560-6 L2146560-9 L2146560-11
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Description
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Grouping Analyte

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

Version: FINAL REV. 2

24

SOIL

SOIL SOIL SOIL SOIL SOIL
13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18

BH162-01 BH162-03 BH163-01 BH164-01 BH165-01

L2146560-12 L2146560-14 L2146560-16 L2146560-19 L2146560-21
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Grouping Analyte
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

24

SOIL

SOIL SOIL SOIL SOIL SOIL
13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18

BH166-01 BH166-02 BH166-03 BH168-01 BH168-02

L2146560-23 L2146560-24 L2146560-25 L2146560-29 L2146560-30
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

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

Version: FINAL REV. 2

24

SOIL

SOIL SOIL SOIL SOIL SOIL
13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18

BH168-04 BH169-01 BH169-02 BH169-03 BH170-01

L2146560-32 L2146560-34 L2146560-35 L2146560-36 L2146560-39
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Description

Client ID

Sampled Date

Grouping Analyte

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

Version: FINAL REV. 2

24

SOIL

SOIL SOIL SOIL SOIL SOIL
13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18

BH170-03 BH170-04 BH170-05 BH171-02 BH171-04

L2146560-41 L2146560-42 L2146560-43 L2146560-45 L2146560-47
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Grouping Analyte
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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24

SOIL

SOIL SOIL SOIL SOIL SOIL
13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18

BH172-02 BH172-05 BH173-02 BH174-02 BH175-01

L2146560-50 L2146560-53 L2146560-56 L2146560-62 L2146560-66
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2
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SOIL

SOIL SOIL SOIL SOIL SOIL
13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18 13-AUG-18

BH175-02 BH175-04 BH176-01 BH176-02 BH176-03

L2146560-67 L2146560-69 L2146560-71 L2146560-72 L2146560-73
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Reference Information

DLCI
DLQ
DUP-H

Detection Limit Raised: Chromatographic Interference due to co-elution.
Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.
Duplicate results outside ALS DQO, due to sample heterogeneity.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

04-SEP-18 11:58 (MT)

L2146560 CONTD....
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EPH-TUMB-FID-VA

HG-200.2-CVAF-VA

LEPH/HEPH-CALC-VA

MET-200.2-CCMS-VA

MOISTURE-VA

PAH-TMB-H/A-MS-VA

PH-1:2-VA

EPH in Solids by Tumbler and GCFID

Mercury in Soil by CVAAS

LEPHs and HEPHs

Metals in Soil by CRC ICPMS

Moisture content

PAH - Rotary Extraction (Hexane/Acetone)

pH in Soil (1:2 Soil:Water Extraction)

Analysis is in accordance with BC MOE Lab Manual method "Extractable Petroleum Hydrocarbons in Solids by GC/FID", v2.1, July 1999.  Soil 
samples are extracted with a 1:1 mixture of hexane and acetone using a rotary extraction technique modified from EPA 3570 prior to gas 
chromatography with flame ionization detection (GC-FID).  EPH results include Polycyclic Aromatic Hydrocarbons (PAH) and are  therefore not 
equivalent to Light and Heavy Extractable Petroleum Hydrocarbons (LEPH/HEPH).

Soil samples are digested with hot nitric and hydrochloric acids, followed by CVAAS analysis.  This method is fully compliant with the BC SALM strong 
acid leachable metals digestion method.

LEPHs and HEPHs are measures of Light and Heavy Extractable Petroleum Hydrocarbons in soil. Results are calculated by subtraction of applicable 
PAH concentrations from EPH10-19 and EPH19-32, as per the BC Lab Manual LEPH/HEPH calculation procedure.
LEPHs = EPH10-19 minus Acenaphthene, Acridine, Anthracene, Fluorene, Naphthalene and Phenanthrene.
HEPHs = EPH19-32 minus Benz(a)anthracene, Benzo(a)pyrene, Fluoranthene, and Pyrene.

This method uses a heated strong acid digestion with HNO3 and HCl and is intended to liberate metals that may be environmentally available.  Silicate
minerals are not solubilized.  Dependent on sample matrix, some metals may be only partially recovered, including Al, Ba, Be, Cr, Sr, Ti, Tl, V, W, and 
Zr.  Volatile forms of sulfur (including sulfide) may not be captured, as they may be lost during sampling, storage, or digestion.  Analysis is by 
Collision/Reaction Cell ICPMS.

This analysis is carried out gravimetrically by drying the sample at 105 C for a minimum of six hours.

This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3570 & 8270, published by 
the United States Environmental Protection Agency (EPA). The procedure uses a mechanical shaking technique to extract a subsample of the 
sediment/soil with a 1:1 mixture of hexane and acetone.  The extract is then solvent exchanged to toluene. The final extract is analysed by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). Surrogate recoveries may not be reported in cases where interferences from
the sample matrix prevent accurate quantitation. Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is 
reported as part of the benzo(b)fluoranthene parameter.

Benzo(a)pyrene Total Potency Equivalents [B(a)P TPE] represents the sum of estimated cancer potency relative to B(a)P for all potentially 
carcinogenic unsubstituted PAHs, and is calculated as per the CCME PAH Soil Quality Guidelines reference document (2010).

This analysis is carried out in accordance with procedures described in the pH, Electrometric in Soil and Sediment method - Section B 
Physical/Inorganic and Misc. Constituents, BC Environmental Laboratory Manual 2007.  The procedure involves mixing the dried (at <60°C) and sieved
(No. 10 / 2mm) sample with deionized/distilled water at a 1:2 ratio of sediment to water.  The pH of the solution is then measured using a standard pH 
probe.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

BC MOE EPH GCFID

EPA 200.2/1631E (mod)

BC MOE LEPH/HEPH

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

EPA 3570/8270

BC WLAP METHOD: PH, ELECTROMETRIC, SOIL

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier
L2146560-71
L2146560-71
L2146560-71
L2146560-71
L2146560-71
L2146560-71
L2146560-71
L2146560-71
L2146560-71
L2146560-71
L2146560-71
L2146560-71

Antimony (Sb)
Arsenic (As)
Arsenic (As)
Cadmium (Cd)
Cobalt (Co)
Copper (Cu)
Iron (Fe)
Lead (Pb)
Lead (Pb)
Molybdenum (Mo)
Tin (Sn)
Zinc (Zn)

DUP-H
DUP-H
DUP-H
DUP-H
DUP-H
DUP-H
DUP-H
DUP-H
DUP-H
DUP-H
DUP-H
DUP-H

QC Samples with Qualifiers & Comments:

Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate

QC Type Description
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Reference Information 04-SEP-18 11:58 (MT)
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VH-HSFID-VA

VH-SURR-FID-VA

VOC7-L-HSMS-VA

VOC7/VOC-SURR-MS-VA

VPH-CALC-VA

XYLENES-CALC-VA

VH in soil by Headspace GCFID

VH Surrogates for Soils
VOCs in soil by Headspace GCMS

VOC7 and/or VOC Surrogates for Soils
VPH is VH minus select aromatics

Sum of Xylene Isomer Concentrations

This analysis involves the extraction of a subsample of the sediment/soil with methanol. Aliquots of the methanol extract are then added to water and 
reagents, then heated in a sealed vial to equilibrium.  The headspace from the vial is analyzed for Volatile Hydrocarbons (VH) by capillary column gas 
chromatography with flame-ionization detection (GC/FID). The methanol extraction and VH analysis are carried out in accordance with the British 
Columbia Ministry of Environment, Lands and Parks (BCMELP) Analytical Method for Contaminated Sites "Volatile Hydrocarbons in Solids by GC/FID"
(Version 2.1 July 1999).

The soil methanol extract is added to water and reagents, then heated in a sealed vial to equilibrium.  The headspace from the vial is transferred into a 
gas chromatograph.  Target compound concentrations are measured using mass spectrometry detection.

VPHs measures Volatile Petroleum Hydrocarbons in soil. Results are calculated by subtraction of specific Monocyclic Aromatic Hydrocarbons from 
VH6-10, as per the BC Lab Manual VPH calculation procedure.
VPHs = VH6-10 minus Benzene, Toluene, Ethylbenzene, Xylenes, and Styrene

Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers.  Results below detection limit (DL) are treated as zero.  
The DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

Soil

Soil
Soil

Soil
Soil

Soil

BC Env. Lab Manual (VH in Solids)

BC Env. Lab Manual (VH in Solids)
EPA 5035A/5021A/8260C

EPA 5035A/5021A/8260C
BC MOE VPH

EPA 8260B & 524.2

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

17-691987 17-691988 17-691989 17-717275 17-717277
17-717278 17-717279

Version: FINAL REV. 2
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Chrom Perfect Chromatogram Report

Printed on 8/17/2018 12:03:40 PM Page 1 of 1

ALS Sample ID: L2146560-1
Client Sample ID: BH160-01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 8/17/2018 11:08:01 AM Page 1 of 1

ALS Sample ID: L2146560-4
Client Sample ID: BH160-04
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 8/17/2018 11:08:03 AM Page 1 of 1

ALS Sample ID: L2146560-6
Client Sample ID: BH161-01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 8/17/2018 12:03:42 PM Page 1 of 1

ALS Sample ID: L2146560-9
Client Sample ID: BH161-04
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 8/17/2018 12:03:46 PM Page 1 of 1

ALS Sample ID: L2146560-11
Client Sample ID: Z201
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 8/17/2018 12:03:48 PM Page 1 of 1

ALS Sample ID: L2146560-12
Client Sample ID: BH162-01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 8/17/2018 12:03:52 PM Page 1 of 1

ALS Sample ID: L2146560-14
Client Sample ID: BH162-03
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 8/17/2018 12:03:54 PM Page 1 of 1

ALS Sample ID: L2146560-16
Client Sample ID: BH163-01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 8/17/2018 12:03:57 PM Page 1 of 1

ALS Sample ID: L2146560-19
Client Sample ID: BH164-01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 8/17/2018 12:04:00 PM Page 1 of 1

ALS Sample ID: L2146560-21
Client Sample ID: BH165-01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 8/17/2018 12:04:02 PM Page 1 of 1

ALS Sample ID: L2146560-23
Client Sample ID: BH166-01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 8/17/2018 12:04:05 PM Page 1 of 1

ALS Sample ID: L2146560-24
Client Sample ID: BH166-02
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 8/17/2018 12:04:08 PM Page 1 of 1

ALS Sample ID: L2146560-25
Client Sample ID: BH166-03
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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I I ftS I ., 110 · ·t{}Vi ~ ::· ... *~j.~JWf ··:.i.;iiJl ~v .·:1 : :~f)·Jt.~ .:rll Ii-~~-:.~J~ .:,-~~} ·-~----~-~¥:;r:1 "' . 
SHIPMENT RELEASE ldlisnt- :,.:.=<r-'1itJ;$c,, .~,:1Nf11ALSftlPMENTRECEP.TIOM lltlfuie"......,.i;l'.•;"'2 " #.JI ~ -~ c'I'_,.:~ ... ,.~ f'INACSHIPMENT- ,-uu.0111vt : ; '"'@.:\~~~ ;:-;-<1,: ~-ii. 
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Acrcn ro .....,..,_ ""<le FOKAI.S LOCATIONS~,., :noH ·.~ _wHITE • LABOAATORY COPY_ YELLOW-CLIENT C~ ...J .,,,,,,,o:,r, 
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A enulranmantal 

Chain of Custody (COC) / Analytical 
Request Form · 111111111111111111111111m 111111111111111111 COCNumllel",. 17-717278 

L2146560-COFC Page '2._ of =t 
Canada Toll Free: 1IOO6689878 

IWIW.allalobal.CO!SI 

Report To c.aca..i.....,.,,_1111oor ... _ ..... _._i Rtc,oltfonnet lOlttrlbUUOII -

Company: DJ,. L. SMct Repo11 Formar. Cl Pllf D Dm I I EDD 1011;mu 
_Corca¢-:;;. ... _.:.--+17..,.·""n"" .. ==-,A-r. ...1.-~--.H.-~'-V'""r-\ '"',.-. -, Y""--c-a.A---=-------10ua111y Conln:II (OCI Rep,rt willl Rep11rt .. I : 1. ml] . IQ 

Phone: 0 0 ~lleSl!Stz>Olla1ocnRqlart•llf"""°do!Qllbelo,,W•i:ho;l<cd 
.....,.,;c.. _ _ _.__ComcMIAt __ •_dd ___ belaw __ w,11_appear __ on_it-._lftat_,epo,1-----~Seled Ois1ribution: · IJ EIWL I I MAIL [I FAA 

.: Email t or·Fax 
CilylPRMnce: 

Invoice To Same as Report To D l'l!SC) 110 

r 1 YESFI 110 

ProJec:t lnfomwlon 

A1S Account fl I Quale,-_ 

Job#: C:, 1 c; <; -o\ - o \ 
PO/AFe: 

tSO: 

t· ·: . · .. :, ·-..,..;: .,,, 
.,. • -- - r.. . • • 

.,Jj;~,,.,,~• .. - . ~- ·--· 
Sample lde11tlllcatlon aadlor Coonllnalff 

(This de9ail)llOn Will llJC)eer on 1he niport) 

Emaa2 

Emeff 3 

ltlvoie. Oltlrlbuelon 

Soled I~ Disfribu(lo,,: 0 awt I I MllL n . FN( 

Emal 1 or Fa,, 

Email2 

Raauisllioner: -
[location: 

WContact: .Sampler. 

Dale Tim• ; 
(<lcJ.rrtnlft-rt) ihtmml 

SlfflPle Type 

select s.mc. Uffl Belo• •Coatlctyour AM to CNlkffillll E&P TATa(aun:hargn mei.tPPltl 
.. -- . . ·~ 

Regular [RI 1 SDrlSanl TATII ....i 11r J 1111 • --c11ys • 1111 VCNf90S 1111111, r 4 day P'~l O i 1 Bualnaa day IE-100%] L 
I 1 1 day P'J-25%1 0□ I Same Day, Weekend or st.cuto,y llollday IE2·200Yo ·C 

2 day 1P2~'i41 fLabonlto,y opening ,_ may aPS)ly) I 

An11,1la Requffl 

~ 

I 
i 
~ 

t 
=i 

i 
. 
! 

0 • ~ .J f 0 z 
: 0 
z I u 
0 

.,_ 
0 .. .! a: 

... a! t I JI ! = 2 
I 

')( 

' ·· 1, ,._ n 1t ·i ".: ,,•·.. c:::v -~ v -~ 4 
apecWIMlniction.JSpedfrOtWlalOedclon,.;,li,·e!ltkfnOonllled ...... lslbelow ,;:1~··,..:..·.~. - ~ ,::.:~~'ll!·.'SAMPLE~AS llliuiiMlii'I~=~ ~, '""' ";; -~ . 
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Chain of Custody (COC) I Analytical 
Request Fonn · 

• Canada Toll FrN: 1 800 G68 98711 

/111111/H IDlffl 11 ffi Ill m1m ... 
L2146560-COFC 

l 
Re~To CcnlllctlNl ___ ,.._..,11,e _ _,.. R.lportFonnat/DhtrtbuUon 

~ ~=;;.;:.;..· -+.;.P.,u::'-L::... __ rr--.-----:-------ISelectRepcf1Fonnal: I] IOF D DCB. I I OlO(DIQ"IAlJ 

li'oocNuniw. 17 • 7172 79 
II Page 3 o1 ~ 

Conta_...;..;d:.;..· _ __.~7n~-- """"l'i 1.r,~,d=-....,H~'r-.""l.r,/\·'""· ~-1..1·°"~-' ~.I>'"'....i~✓:;,._ ___ ...;;..• -1oualfyeontro1 1ac1ReportwiCIIRapatt I] tes1 ::-J 110 

...;Pllone.;.;;.;..; ... : __ ....._ ... ·{...,t1-'-~"'"-~ ....... ...;l..,6::;..'K"-'-'?....__~_._-·'+ ........ · .,,. :...; ..... ~,.;,·~------1□ ~~111~1111._. •~-~tttxnclm:el 
• ~ eddreu below ,.;a_, on lhe lnal ~ _ s.ect OiWlbulion: I J OWL I I HAil LI fA.11 

I 4 lflY (P4-20'1,] 0 Ii 1 8111lnesa day IE·100"AoJ I I l ~ IP3•25%l O I Same Day. Weekend cw Statutory hollday 1£2·200% 
2 dai lf'2·50%} O !Laboratory opening feH may IPPIYI) 

CltyJProvinoe; 

Postal Code: 

lmlolceTo SameasRepo,ITo · 

Copy of Invoice >rilll Report 

Projec::t lnform1tlon 

"t.S Account t I Quote t : 

POIAFE: 

LSD: 

r~ . .;.;;,., 11 Sample ldenllflcaClon and/or Coordlnattt 
\ ·~ ua;e GiilrJtj (This desafption will appear en ht repon) 

EmaB2 

£maill 

' lnvolc. D1•ttlb11tlon 

Select Invoice Oistributiom I I 8W1. □ MAIi. n FA:IC 

Email 1 or F mt 

Req11lsilioner. 

· location: 

' , 

i •· 

lla1e ..... 
(dci-fllnmyy) 

.,, , 

I 

I 

Time 

(hh:mm) 
Sample Type 

:Ft< ___ ,.. ___ .;,. ___ ,_ .... _ 

1 
i 
i! 

t 
I 

I 
I 

j 
~ 

Cl • :, g . ' 0 

:r; I ~ 
; .I 

i i 

'J( 

D 
C 
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z 

I 
0 u 
~ 
15 
a, 
11 
i 
~ 

,c I - ~ i ~ 

lljieel&I ~1s,.dl,Cr11ett11oa1111 on..,;;. i,;~ ...... ~.,.......... ;,;t~r-~: · _.,_;.;;,;""c;..:::.......J.SAMPU: ·uReCSVED 11a1o .,..citi 1V1 C .';t: ·~ 
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,Aenulranmental 
I.NVn 

Chain of Cul?t9dY (COC) / Analytical 
Request Form 

Canada Toll Fnte: 1 800 668 9878 

., 

II I I IIIIIIIIII II llllll Ill II I I II Ill 111111111111 
\l...2146560-COFC 

:-'s.itct Simci"CivifBilO'II -Colltld yaii, AM la conllnn , ii EV TAT• (•urdla,vn mar apply) 

1:mai1o,fax 
:itylProvince: !Email 2 

Email3 _ 

nvolc:a To Sama es Rapo,1 To . lnvalce Dl&lllbllllon 

Copy ol lftvoica ,_;v, Repo,t I J ml] HO Select 1rwoioe Clislnbu1ion: · · r .1 · -. r 1 -. n ,u 
~ny: · _ Ema~ 1 o, Fax -

Emall 2 

· Pn,fed lnfvfmallon 

U Accolllll I/ Q11oca I :. 
Codo: Rouling Code: • 

-
f~~ •f . . - SampltldtallflcaUouridlor Coordinates • 
l(lell Ul:t 8'lf. (This detaiplicn wi1i appear 011 Iha repot1\ _...._ 

Date 

,~m SampltTYPf ,. 
-"'~,JI... 

,, ., 
. · - •r ., 

-. 

Drk!"lnlJ w.tsr CDW) 81mp1n' (cllertt UM) 

.,...,.._ ,._, _.., ReglllaledunS,._,.1 

IJ YES Cl HO 

, j 4 day (P4-20%J O I 1 Business day (E•100%) 

I I I 3 day (P3•U%J O ! Sime Day, WHkend or Staluto,y hollday (E2-200% 
• 2 day IP2.so%I O tt-a~tory opening._ may apply) I _ 

• if111111wtut1 _ .. ,.....,...._ .............................. ......... 

j 
I i 

J 
> 
K 

~ 
; 

,1 ! 

' 
I 

. 

• 
i 

9 I 0 z 
~ a 

~ ,; .!! 
• · ii. 
E 
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··- · .. :• 

·, ,. 

I 
. 

j ! 

- ~ 

..J.. 
. -.I. 

--
i 
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C 

! 
iii 

~ 
0 u 
~ 
m • :l 
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z. 

Reklaled by: I Dale: ,lime~• [:~f, · ,. r~;'.'.~ri;f!r:'_!li~:fiE:~m~i~ ~;£,~lB~~'.;~~'1. . lil~W:t~~ 
nrERTO_,_f>AucrU1<Al.Sl.OCA11UNSANOSAAIPl.lHGIHfORMATIOH ·-· WMITE•LABORATORYCO/PY YELLOW-Cl.lENTCO?Y • ... • J J .. , _ ,_ 
'_IP....,._ll...-olW.._...,_,INlylil, ....... lltllil11n!U:GIBLT,&,N-ollD-, ... --• .. lldilffand ____ T_-~-~.., .. --.. IIIO- ·-copy. •" "•.• 
1.llfl/l/t-....... --•~Ditn ........... jDW) 1,.-. ...... -Wi'O,a-lJWCOC,-. 
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A l ·,L2146560-COFC age 

ALS Enulronmental Canada Toll Free: 1800 668 9878 
~ .atsolobeLoom ;i ., 

tportTo 
eo.-..i_...., __ ..,._ ... "" __ .. 

' Report F-.t I Olst11blldo11 ·-· ·- --A. C-ct your M to _,11m, o11 Ell' TAT• (wn: ...... mq applyl 
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}•. ~ • V, ·/ t , ~: 

ilyfPlovinc:e: ............. _ ...... .,..__.,.. ..... _ ..... _,.. ...... ~ . -·-·· 
Ema~2 

-··· .. 
oS(a!Code: ~3 Analysis Requnl 

.. .. [I '11.'SI] i ,woke To Same u Report To NO Invoice Dlst,lbullon --cF~- cP101r .. _.,.._1F,,.,_ 
Copy d invoice with Report ·~, LI 'l'E5 r~, NO ~ Invoice Obtribulion: I ] OWL □. M411.n FIJI . 

J Offll)3fly'. Einaa 1 or Fu I 
, , 

ontact- Emai12 
PnJJect lnlonnlllon . i·· vllth ~ :onand Gu Requlml Fields (ellenl use) • '1J .,,iiij: i ... I 

LS Account 11 Quote#: ~c.,,,,,-; '!Po# Cl. 
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>II#: ~1 <::, ':, - v \.~ I ~-0.: ~Coe!(!; ' 

I ~ ~ .. .. .. .s ... 
0/AFE: Requisitioner. " 

z 
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0 ~ ~ 

SO: .. ~tion: 
... 0 0 '2 z 
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z 

·. , iAUI Contact: ' S1mplu: 1 
! 0 ~ Ill JI . -M•" •-:- · •• ... .,, - - ' . ... ·•··· .. . . .. 

t- . .... :Ii,, 
·~~•i Sample Identification Oftd/Ot' CoonUnatea Date lime 'a :1, Sample Type l I ;tftab~~I', (Tlvs dfisai¢on ""411 appear on lhe report) (d<kfflm-yy) 111!1:m!!l . .. z :· . 
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i" ~1..,\, -z. - .:\2 
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~-· . :,-_, J a:,~ \~'2 - (") ~ 
. 
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~I..\ 11-Z - ,.., ') " -< I 

t: .. ~~::;:::~:'.. .<Z.1-\ I ~ 2. 0 l~ •, 

L . -!!· 

~ li-\ -::J 'S r ·, 
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. :j~ -o I ; 

I,_,- .... . .. B l...\ l -=t 3 -o-'2 .. ',( 

l 
..... -· &'2. : ... .. ., 0 0 

r -~~- 614 I~ 3 - o ~ /... 

r~::,~:~;~~~l• ~!-1\~°2, "-\ 
.. 

" - ;::, .. 
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Speclal ~ ISpeclfJ Cllleria ID ldd on ntpOftll\'dlcklng on U,edlWp-(lown 11st below l."-7'~~' - · .;s!SAMPLE CONDfTIOHAS RECEIVED llab-OII Y) nj,;_ ~:;11,s:;;_ ';.."lff• . . •?_:']; 

Dr1rl~ln9 Water CDW) Sam plots' ceuen, USO) (NfC1nllllc coc onlyJ ~ 

~ !,cei .; '',i1ll';i}7' :'."!"-,. - -;,, .... rl)!\11['.' 
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3lnll&I\Y. 176(... ~Repoltfomal: IJ Rlf O nm I I EDD(DIGITAI.I Regutar [RI I 5'llnSlnllArnr-•eorJpn•.__dayl -no~_,. 
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

16-AUG-18

Lab Work Order #: L2148270

Date Received:Pottinger Gaherty Environmental 
Consultants (PGL)

# 1500 - 1185 West Georgia Street
Vancouver  BC  V6E 4E6

ATTN: Zayed Mohamed FINAL REV. 2
24-AUG-18 14:11 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Brent Mack, B.Sc.
Account Manager

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

Client Phone: 604-682-3707

24-AUG-2018  This report replaces the previous version and includes a change to the VH 
and VPH data for samples SV10 and Z02, due to a sample mix-up during initial data entry.

Comments: 

5355-01.01Job Reference: 
NOT SUBMITTEDProject P.O. #: 

17-692289C of C Numbers:
Legal Site Desc: 
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24-AUG-18 14:11 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2148270 CONTD....

2PAGE of

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

Version: FINAL REV. 2

11

CARBO-TUBE

Vapour Vapour Vapour Vapour Vapour
16-AUG-18 16-AUG-18 16-AUG-18 16-AUG-18 16-AUG-18

SV08 SV09 SV10 SV11 Z02

L2148270-1 L2148270-2 L2148270-3 L2148270-4 L2148270-5

08:58 09:43 10:07 11:01 11:01

Acetone (ug)

Acetone (ug/m3)

Benzene (ug)

Benzene (ug/m3)

Bromodichloromethane (ug)

Bromodichloromethane (ug/m3)

Bromoform (ug)

Bromoform (ug/m3)

2-Butanone (MEK) (ug)

2-Butanone (MEK) (ug/m3)

Carbon Tetrachloride (ug)

Carbon Tetrachloride (ug/m3)

Chlorobenzene (ug)

Chlorobenzene (ug/m3)

Dibromochloromethane (ug)

Dibromochloromethane (ug/m3)

Chloroethane (ug)

Chloroethane (ug/m3)

Decane (nC10) (ug)

Decane (nC10) (ug/m3)

1,2-Dichlorobenzene (ug)

1,2-Dichlorobenzene (ug/m3)

1,3-Dichlorobenzene (ug)

1,3-Dichlorobenzene (ug/m3)

1,4-Dichlorobenzene (ug)

1,4-Dichlorobenzene (ug/m3)

1,1-Dichloroethane (ug)

1,1-Dichloroethane (ug/m3)

1,2-Dichloroethane (ug)

1,2-Dichloroethane (ug/m3)

1,1-Dichloroethylene (ug)

1,1-Dichloroethylene (ug/m3)

cis-1,2-Dichloroethylene (ug)

cis-1,2-Dichloroethylene (ug/m3)

trans-1,2-Dichloroethylene (ug)

trans-1,2-Dichloroethylene (ug/m3)

1,2-Dichloropropane (ug)

<0.90 <0.060 <0.20 <0.60 <1.5

<400 <27 <89 <260 <520

0.337 <0.0050 0.0164 0.0244 0.0302

151 <2.3 7.3 10.7 10.4

<0.030 <0.0070 <0.0025 <0.0080 <0.030

<13 <3.2 <1.1 <3.5 <10

<0.015 <0.015 <0.015 <0.015 <0.015

<6.7 <6.8 <6.7 <6.6 <5.2

<0.025 <0.025 <0.025 <0.025 <0.025

<11 <11 <11 <11 <8.6

<0.0015 <0.0015 0.315 <0.0015 <0.0015

<0.67 <0.68 141 <0.66 <0.52

<0.0050 <0.0025 <0.0025 <0.35 <0.30

<2.2 <1.1 <1.1 <150 <100

<0.025 <0.025 <0.025 <0.025 <0.025

<11 <11 <11 <11 <8.6

<0.050 <0.050 <0.050 <0.050 <0.050

<22 <23 <22 <22 <17

<0.040 <0.025 <0.025 <30 <42

<18 <11 <11 <13000 <14000

<0.015 <0.015 <0.015 <0.015 <0.015

<6.7 <6.8 <6.7 <6.6 <5.2

0.0298 0.0148 <0.0050 <0.0050 <0.0050

13.3 6.7 <2.2 <2.2 <1.7

<0.0050 <0.0050 <0.0050 <0.0050 <0.0080

<2.2 <2.3 <2.2 <2.2 <2.8

<0.0025 <0.0025 <0.0025 <0.0025 <0.0025

<1.1 <1.1 <1.1 <1.1 <0.86

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.45 <0.45 <0.45 <0.44 <0.34

<0.0030 <0.0030 0.0749 <0.0030 <0.0030

<1.3 <1.4 33.4 <1.3 <1.0

<0.0050 <0.0050 0.0287 <0.0050 <0.0050

<2.2 <2.3 12.8 <2.2 <1.7

<0.0050 <0.0050 0.0153 <0.0050 <0.0050

<2.2 <2.3 6.8 <2.2 <1.7

<0.0040 <0.0020 <0.0015 <0.0015 <0.0015

Volatile Organic 
Compounds

DLQ DLQ DLQ DLQ

DLQ DLQ DLQ DLQ

DLB

DLB

DLCI DLCI DLCI DLCI

DLCI DLCI DLCI DLCI

DLCI DLCI DLCI

DLCI DLCI DLCI

DLCI DLCI DLCI

DLCI DLCI DLCI

DLQ

DLQ

DLCI DLCI
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2148270 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

11

CARBO-TUBE

Vapour
16-AUG-18

SV12

L2148270-6

08:45

Acetone (ug)

Acetone (ug/m3)

Benzene (ug)

Benzene (ug/m3)

Bromodichloromethane (ug)

Bromodichloromethane (ug/m3)

Bromoform (ug)

Bromoform (ug/m3)

2-Butanone (MEK) (ug)

2-Butanone (MEK) (ug/m3)

Carbon Tetrachloride (ug)

Carbon Tetrachloride (ug/m3)

Chlorobenzene (ug)

Chlorobenzene (ug/m3)

Dibromochloromethane (ug)

Dibromochloromethane (ug/m3)

Chloroethane (ug)

Chloroethane (ug/m3)

Decane (nC10) (ug)

Decane (nC10) (ug/m3)

1,2-Dichlorobenzene (ug)

1,2-Dichlorobenzene (ug/m3)

1,3-Dichlorobenzene (ug)

1,3-Dichlorobenzene (ug/m3)

1,4-Dichlorobenzene (ug)

1,4-Dichlorobenzene (ug/m3)

1,1-Dichloroethane (ug)

1,1-Dichloroethane (ug/m3)

1,2-Dichloroethane (ug)

1,2-Dichloroethane (ug/m3)

1,1-Dichloroethylene (ug)

1,1-Dichloroethylene (ug/m3)

cis-1,2-Dichloroethylene (ug)

cis-1,2-Dichloroethylene (ug/m3)

trans-1,2-Dichloroethylene (ug)

trans-1,2-Dichloroethylene (ug/m3)

1,2-Dichloropropane (ug)

<0.50

<240

0.0064

3.0

<0.0025

<1.2

<0.015

<7.1

<0.025

<12

<0.0015

<0.71

<0.0080

<3.8

<0.025

<12

<0.050

<24

<0.40

<190

<0.015

<7.1

<0.0050

<2.4

<0.0050

<2.4

<0.0025

<1.2

<0.0010

<0.48

<0.0030

<1.4

0.0075

3.6

<0.0050

<2.4

<0.0015

Volatile Organic 
Compounds

DLQ

DLQ

DLCI

DLCI

DLCI

DLCI
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2148270 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

11

CARBO-TUBE

Vapour Vapour Vapour Vapour Vapour
16-AUG-18 16-AUG-18 16-AUG-18 16-AUG-18 16-AUG-18

SV08 SV09 SV10 SV11 Z02

L2148270-1 L2148270-2 L2148270-3 L2148270-4 L2148270-5

08:58 09:43 10:07 11:01 11:01

1,2-Dichloropropane (ug/m3)

cis-1,3-Dichloropropylene (ug)

cis-1,3-Dichloropropylene (ug/m3)

trans-1,3-Dichloropropylene (ug)

trans-1,3-Dichloropropylene (ug/m3)

Ethyl Acetate (ug)

Ethyl Acetate (ug/m3)

Ethylbenzene (ug)

Ethylbenzene (ug/m3)

n-Hexane (nC6) (ug)

n-Hexane (nC6) (ug/m3)

Cumene (ug)

Cumene (ug/m3)

Styrene (ug)

Styrene (ug/m3)

1,1,1,2-Tetrachloroethane (ug)

1,1,1,2-Tetrachloroethane (ug/m3)

1,1,2,2-Tetrachloroethane (ug)

1,1,2,2-Tetrachloroethane (ug/m3)

Tetrachloroethylene (ug)

Tetrachloroethylene (ug/m3)

Toluene (ug)

Toluene (ug/m3)

1,1,2-Trichloro-1,2,2-trifluoroethane (ug)

1,1,2-Trichloro-1,2,2-trifluoroethane (ug/m3)

1,1,1-Trichloroethane (ug)

1,1,1-Trichloroethane (ug/m3)

1,1,2-Trichloroethane (ug)

1,1,2-Trichloroethane (ug/m3)

Trichloroethylene (ug)

Trichloroethylene (ug/m3)

Trichlorofluoromethane (ug)

Trichlorofluoromethane (ug/m3)

Vinyl Chloride (ug)

Vinyl Chloride (ug/m3)

ortho-Xylene (ug)

ortho-Xylene (ug/m3)

<1.8 <0.90 <0.67 <0.66 <0.52

<0.0025 <0.0025 <0.0025 <0.0025 <0.0025

<1.1 <1.1 <1.1 <1.1 <0.86

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<2.2 <2.3 <2.2 <2.2 <1.7

<0.10 <0.10 <0.10 <0.10 <0.10

<45 <45 <45 <44 <34

<0.040 <0.020 <0.0060 <0.10 <0.20

<18 <9.0 <2.7 <44 <69

0.617 <0.025 <0.025 0.130 0.161

276 <11 <11 57 55.4

0.0114 <0.0025 <0.0025 1.60 2.23

5.1 <1.1 <1.1 700 769

0.0175 <0.0050 0.0038 <0.0025 <0.0030

7.8 <2.3 1.7 <1.1 <1.0

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

<1.8 <1.8 <1.8 <1.8 <1.4

<0.0050 <0.0025 <0.0025 <4.9 <2.5

<2.2 <1.1 <1.1 <2100 <860

<0.030 <0.030 54.9 <0.030 <0.030

<13 <14 24500 <13 <10

<0.25 <0.15 0.119 0.075 0.104

<110 <68 52.9 32.9 35.9

<0.025 <0.025 <0.025 <0.025 <0.025

<11 <11 <11 <11 <8.6

<0.0025 <0.0025 0.0673 <0.0025 <0.0025

<1.1 <1.1 30.1 <1.1 <0.86

<0.20 <0.20 <0.060 <0.090 <0.030

<90 <90 <27 <39 <10

<0.0015 <0.0015 1.32 0.0036 0.0047

<0.67 <0.68 590 1.57 1.62

<0.025 <0.025 <0.025 <0.025 <0.025

<11 <11 <11 <11 <8.6

<0.0050 <0.0030 0.0077 <0.0030 <0.0030

<2.2 <1.4 3.4 <1.3 <1.0

<0.060 <0.020 <0.020 <0.060 <0.10

<27 <9.0 <8.9 <26 <34

Volatile Organic 
Compounds

DLCI DLCI

DLC DLC DLC DLQ DLQ

DLC DLC DLC DLQ DLQ

DLCI DLCI

DLCI DLCI

DLCI DLCI DLCI

DLCI DLCI DLCI

AOCR

AOCR

DLC DLC

DLC DLC

DLCI DLCI DLCI DLCI DLCI

DLCI DLCI DLCI DLCI DLCI

AOCR

AOCR

DLQ

DLQ

DLC DLC DLC DLC DLC

DLC DLC DLC DLC DLC
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2148270 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

11

CARBO-TUBE

Vapour
16-AUG-18

SV12

L2148270-6

08:45

1,2-Dichloropropane (ug/m3)

cis-1,3-Dichloropropylene (ug)

cis-1,3-Dichloropropylene (ug/m3)

trans-1,3-Dichloropropylene (ug)

trans-1,3-Dichloropropylene (ug/m3)

Ethyl Acetate (ug)

Ethyl Acetate (ug/m3)

Ethylbenzene (ug)

Ethylbenzene (ug/m3)

n-Hexane (nC6) (ug)

n-Hexane (nC6) (ug/m3)

Cumene (ug)

Cumene (ug/m3)

Styrene (ug)

Styrene (ug/m3)

1,1,1,2-Tetrachloroethane (ug)

1,1,1,2-Tetrachloroethane (ug/m3)

1,1,2,2-Tetrachloroethane (ug)

1,1,2,2-Tetrachloroethane (ug/m3)

Tetrachloroethylene (ug)

Tetrachloroethylene (ug/m3)

Toluene (ug)

Toluene (ug/m3)

1,1,2-Trichloro-1,2,2-trifluoroethane (ug)

1,1,2-Trichloro-1,2,2-trifluoroethane (ug/m3)

1,1,1-Trichloroethane (ug)

1,1,1-Trichloroethane (ug/m3)

1,1,2-Trichloroethane (ug)

1,1,2-Trichloroethane (ug/m3)

Trichloroethylene (ug)

Trichloroethylene (ug/m3)

Trichlorofluoromethane (ug)

Trichlorofluoromethane (ug/m3)

Vinyl Chloride (ug)

Vinyl Chloride (ug/m3)

ortho-Xylene (ug)

ortho-Xylene (ug/m3)

<0.71

<0.0025

<1.2

<0.0050

<2.4

<0.10

<48

<0.0050

<2.4

0.038

18

0.0026

1.2

<0.0025

<1.2

<0.0040

<1.9

<0.020

<9.5

0.042

20

0.042

20.0

<0.025

<12

<0.0025

<1.2

<0.020

<9.5

0.0132

6.29

<0.025

<12

0.0112

5.3

<0.015

<7.1

Volatile Organic 
Compounds

DLC

DLC

DLCI

DLCI

DLCI

DLCI

DLC

DLC
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2148270 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

11

CARBO-TUBE

Vapour Vapour Vapour Vapour Vapour
16-AUG-18 16-AUG-18 16-AUG-18 16-AUG-18 16-AUG-18

SV08 SV09 SV10 SV11 Z02

L2148270-1 L2148270-2 L2148270-3 L2148270-4 L2148270-5

08:58 09:43 10:07 11:01 11:01

meta- & para-Xylene (ug)

meta- & para-Xylene (ug/m3)

Xylenes (ug/m3)

VHv(C6-C13) (ug)

VHv(C6-C13) (ug/m3)

VPHv(C6-C13) (ug/m3)

Naphthalene (ug)

Naphthalene (ug/m3)

<0.15 <0.10 <0.060 <0.10 <0.15

<67 <45 <27 <44 <52

<72 <45 <28 <53 <62

<78 <21 <15 3310 4470

<35000 <9500 <6700 1450000 1540000

<35000 <9500 <6700 1450000 1540000

0.0158 <0.0090 <0.0090 <0.050 <0.090

7.1 <4.1 <4.0 <22 <31

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons

DLC DLC DLC DLC DLC

DLC DLC DLC DLC DLC

DLC DLC

DLC DLC

DLCI DLCI

DLCI DLCI
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Description

Client ID

Sampled Date

Grouping Analyte

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

Version: FINAL REV. 2

11

CARBO-TUBE

Vapour
16-AUG-18

SV12

L2148270-6

08:45

meta- & para-Xylene (ug)

meta- & para-Xylene (ug/m3)

Xylenes (ug/m3)

VHv(C6-C13) (ug)

VHv(C6-C13) (ug/m3)

VPHv(C6-C13) (ug/m3)

Naphthalene (ug)

Naphthalene (ug/m3)

<0.050

<24

<25

127

60300

60200

<0.0090

<4.3

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons

DLC

DLC
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2148270 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

11

MISC.

Vapour Vapour Vapour Vapour Vapour
16-AUG-18 16-AUG-18 16-AUG-18 16-AUG-18 16-AUG-18

SV08 SV09 SV10 SV11 Z02

L2148270-1 L2148270-2 L2148270-3 L2148270-4 L2148270-5

08:58 09:43 10:07 11:01 11:01

Air Volume, Client Supplied (L) 2.23 2.22 2.240 2.28 2.90Field Tests
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

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

Version: FINAL REV. 2

11

MISC.

Vapour
16-AUG-18

SV12

L2148270-6

08:45

Air Volume, Client Supplied (L) 2.10Field Tests
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Reference Information

AOCR
DLB
DLC
DLCI
DLQ

Approximate result: Outside calibration range.  Analysis could not be repeated.
Detection Limit Raised.  Analyte detected at comparable level in Method Blank.
Detection Limit increased due to potential carryover from previous sample (test could not be repeated).
Detection Limit Raised: Chromatographic Interference due to co-elution.
Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

24-AUG-18 14:11 (MT)

L2148270 CONTD....

10PAGE of

AIR VOLUME-VA

FUELS-TDMS-VA

PAH-TDMS-VA

VH-TDFID-VA

VOC-M2-TDMS-VA

VOC-TDMS-VA

VOC7-TDMS-VA

VPH-CALC-VA

XYLENES-CALC-VA

Air volume (L)
Fuels by Thermal Desorption and GCMS

PAHs by Thermal Desorption with GCMS

VHv by Thermal Desorption and GCFID

VOCs by Thermal Desorption and GCMS

VOCs by Thermal Desorption and GCMS

BTEX by Thermal Desorption with GCMS

VPHv is VHv minus BTEX/nC6/nC10

Sum of Xylene Isomer Concentrations

This analysis is carried out using procedures adapted from EPA TO-17 (January 1999) and BCMOE analytical method for contaminated sites "VOCs in
air by thermal desorption tube / GCMS" (draft January 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air 
sampling pumps.  The tube is thermally desorbed and the VOCs are determined using gas chromatography with mass spectrometry (GC/MS).  
Surrogate recoveries may not be reported in cases where interferences from the sample matrix prevent accurate quantitation.  Air sampling media 
have maximum safe sampling volumes (SSV) for each compound. Exceeding the SSV may cause the compound to break through the media, leading 
to a negatively biased result. SSVs for ALS Vancouver thermal desorption media are readily available from a Client Service Representative.

This analysis is carried out using procedures adapted from EPA TO-17 (January 1999) and BCMOE analytical method for contaminated sites "VOCs in
air by thermal desorption tube / GCMS" (draft January 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air 
sampling pumps.  The tube is thermally desorbed and the VOCs are determined using gas chromatography with mass spectrometry (GC/MS).  
Surrogate recoveries may not be reported in cases where interferences from the sample matrix prevent accurate quantitation.  Air sampling media 
have maximum safe sampling volumes (SSV) for each compound. Exceeding the SSV may cause the compound to break through the media, leading 
to a negatively biased result. SSVs for ALS Vancouver thermal desorption media are readily available from a Client Service Representative.

This analysis is carried out using procedures adapted from BCMOE analytical method for contaminated sites "VHv in air by GC-FID / GC-MS" (draft 
January 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air sampling pumps.  The tube is thermally desorbed and
the VHv is determined using gas chromatography with flame ionization (GC/FID).  Surrogate recoveries may not be reported in cases where 
interferences from the sample matrix prevent accurate quantitation.  Air sampling media have maximum safe sampling volumes (SSV) for each 
compound. Exceeding the SSV may cause the compound to break through the media, leading to a negatively biased result. SSVs for ALS Vancouver 
thermal desorption media are readily available from a Client Service Representative.

This analysis is carried out using procedures adapted from EPA TO-17 (January 1999) and BCMOE analytical method for contaminated sites "VOCs in
air by thermal desorption tube / GCMS" (draft January 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air 
sampling pumps.  The tube is thermally desorbed and the VOCs are determined using gas chromatography with mass spectrometry (GC/MS).  
Surrogate recoveries may not be reported in cases where interferences from the sample matrix prevent accurate quantitation.  Air sampling media 
have maximum safe sampling volumes (SSV) for each compound. Exceeding the SSV may cause the compound to break through the media, leading 
to a negatively biased result. SSVs for ALS Vancouver thermal desorption media are readily available from a Client Service Representative.

This analysis is carried out using procedures adapted from EPA TO-17 (January 1999) and BCMOE analytical method for contaminated sites "VOCs in
air by thermal desorption tube / GCMS" (November 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air sampling 
pumps.  The tube is thermally desorbed and the VOCs are determined using gas chromatography with mass spectrometry (GC/MS).  Surrogate 
recoveries may not be reported in cases where interferences from the sample matrix prevent accurate quantitation.  Air sampling media have 
maximum safe sampling volumes (SSV) for each compound. Exceeding the SSV (noted below in litres) may cause the compound to break through the
media, leading to a negatively biased result. Lower boiling point compounds such as vinyl chloride (10), chloromethane (6), and dichloromethane (40) 
are particularly affected. SSVs for ALS Vancouver thermal desorption media are readily available from a Client Service Representative. Where SSVs 
have been exceeded, please contact ALS regarding data interpretation as results may still be fit for purpose.

This analysis is carried out using procedures adapted from EPA TO-17 (January 1999) and BCMOE analytical method for contaminated sites "VOCs in
air by thermal desorption tube / GCMS" (draft January 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air 
sampling pumps.  The tube is thermally desorbed and the VOCs are determined using gas chromatography with mass spectrometry (GC/MS).  
Surrogate recoveries may not be reported in cases where interferences from the sample matrix prevent accurate quantitation.  Air sampling media 
have maximum safe sampling volumes (SSV) for each compound. Exceeding the SSV may cause the compound to break through the media, leading 
to a negatively biased result. SSVs for ALS Vancouver thermal desorption media are readily available from a Client Service Representative.

VPHv measures Volatile Petroleum Hydrocarbons in air. Results are calculated by subtraction of specific Monocyclic Aromatic Hydrocarbons from 
VHv6-13, as per the BC Lab Manual VPH calculation procedure.
VPHw = VHv6-13 minus Benzene, Toluene, Ethylbenzene, Xylenes, Styrene, n-Hexane, and n-Decane

Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers.  Results below detection limit (DL) are treated as zero.  

ALS Test Code Test Description

Misc.
Carbo-Tube

Carbo-Tube

Carbo-Tube

Carbo-Tube

Carbo-Tube

Carbo-Tube

Carbo-Tube

Carbo-Tube

HYGIENE METHOD
EPA TO-17, BCMOE CSR (DRAFT JAN 2009)

EPA TO-17, BCMOE CSR (DRAFT JAN 2009)

BCMOE CSR (DRAFT JAN 2009)

EPA TO-17, BCMOE CSR (DRAFT JAN 2009)

EPA TO-17, BCMOE CSR (DRAFT JAN 2009)

EPA TO-17, BCMOE CSR (DRAFT JAN 2009)

BC MOE VPH

CALCULATION

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2
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The DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

17-692289

Version: FINAL REV. 2
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A Enuiranmental 
I I b I www.a so o a .com 

Chain of Custody (COC) / Analytical 
Request Form 

Canada Toll Free: 1 800 668 9878 

1111 IIIUlll~l~ mm~~J] 111111111 fl coc N,mooc~.:7 
-
692289 

of 

Report To Contact and company name below will appear on the final report Report Format I 1:1,smoumm·- •----.--,;;- - - -- ·-- ------•;a11cn::1"---..~r•n..-a·L-i=-,.GT•;11:·•0w • Contact your AM to confirm all E&P TATs (surcharges may apply) 

Company: \>t:,L Select Report Format: 15?1 PDF □ EXCEL 1)1° EDD (DIGITAL) Regular [RJ 15(] St:mdard TAT if received by 3 pm - business days~ no surcharges apply 

7.n.J ./1 ol \.--tonr. ·- ,. _J [] m[] i. □ 
,_ 

1 Business day [E-1D0%] □ Contact: ~ Quality Control (QC) Report with Report NO 4 day [P4-20%] Q 

~~ ffi 
Phone: ( tt'0"21,, (o"e, 2.- '"\"1"0U D C.Ompare Results to Oiterla on Report - provide details below if box checked ~ . 3 day (PJ-25%] □ ~ Same Day, Weekend or Statutory holiday [E2-2DD% 0 ~ C it:..: ~ 

Company address below will appear on the final report Select Distribution: IJ EMAIL I I MAIL [] Ft« C. l 2 day (P2-50%] □ (Laboratory opening fees may apply) I 

Street: Email 1 or Fax 7 ,. "-.-- ~ .J G.'l r.-.r-o-~.-lM">.r s-,~ Date and Time Required for all E&P TATs: dct--rnrnrn-y r nti-·mrr 

City/Province: \ , ..... ,-...t'.r-.•~ Email2 r..v-1 ,· ,A,,-.,_ ta r.v,,.. ~ l :-'~~ w For-1-sts th&t cai. not be .perlonned :,cc.ordir'tg to the service level ~el-11cted, you wlU be -c:ontacted. 

Postal Code: - Email 3 
- , 0(.) \ Analysis Request 

Invoice To Same as Report To I I YES I I NO Invoice Distribution Indicate Filtered (F'), Preserved (P) or Fmered and Preseived (F/P} below "" h i 
Copy of Invoice with Report 1-1 YES l~I NO Select Invoice Distribution □ EMAIL □ MAIL □ Ff« 7' .,, -" Company: Email 1 or Fax 1 

.c 
t: 

Contact: Email2 .a. 
" Project Information Oil and Gas Required Fields (client use} 
3! 

·1 
;, 

E 
ALS Account #/Quote #: AFE/Cost Center: PO# ... 

" S':\":,S - o\. o \ " "' Job#: Major/Minar Code: Routing Code: ! ~ 

0 w 
PO/AFE: /Jt I.:, ,so Requisitioner: z 

" ~ - C :, 

LSD: '$ -' 0 Location: 0 z 
:i: "E 0 

" C.) 

Sampler:('.:)(~ " z N 

ALS Lab Worl< Order # (lab us·e only): ALS Contact: 8:,, K Ock, 0 " ... .c 0 
j "' .!!! ~ ; llJ 

-' " llJ 

ALS Sample# Sample Identification and/or Coordinates Date Time ~ IL ii Ill 

Sample Type P- :;; e :; 
(lab use only) (This descnplion will appear on the report) (dd-mmrn-yy) {hh:mm) < " :::, 

"' "' z 

S\JC':J9.. ilo AcJ..C , o B•.£:>S \. hr,,..., ._,_ '-2 
~tl{"\Oa 

I.,) q~43 \ 

£..V ~n iO:cQ 
r.l J l \ \l '.O I 
~r,.,-., \\\bl 

'' ~JL2...- 11' f8; Cf s 17· t I; 

'' 

Special Instructions I Specify Criteria to add on report by clicking on the drop-down list below SAMPLE CONDITION AS RECEIVED (lab use only) 
Drinking Water (DW) Samples' (client usel (electronic Coe only) Fnozen □ SIF Obseivations Yes □ No u 

Are samples taken from a Regulated DW System? Ice Packs □ Ice Cubes · 0 Custody seal intact Yes □ No. □ 
□ YES □ NO Cooling !niliated □ 

Are samples for human consumption/ use? INIITIAL COOLER TEMPERATURES 'C I FINAL COOLER TEMPERATURES "C 

I I YES I I NO 31 
SHIPMENT RELEASE (client usel INITIAL SHIPMENT RECEPTION (lab use only) FINAL SHIPMENT RECEPTION (lab use only) 

Released b:ii;, I~~: l-\u,. I Time Receive<l by; Date: Time: Received by: 
H I\ 

Date: 

1--. I l ' Timel, (l If A . e, w...f<; t '3 (~:o5 
REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPLh-INFORMATION WHITE - lABORATORY COPY YELLOW - CU ENT COPY 
Failure to complete all portions of thi$ form may delay analysis. Please fill in this form LEGIBLY. By the use of this form lhe user acknowledges and agrees with the Terms and Conditions as specified on the baclc: page of Iha white report copy. 

1. If any water samp!es are taken from a Regulated Drinking Water IDW) System, please submit using an Authorized DW COC fonn. 

JWLY:nl17~1«'.1NT 
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SAM PL1 L21 48270-COFC 

Date Returned: 

.ALS File# ------ BR #222347 QC Check: 

(To be filled out by ALS u pon return of samples to ALS} 

Company Name/Location: PGL 
Pump Requested By: Andrea R,iven; . Date of Request: Aug.1 4/18 10:30pm 

ALS Account Manager: Brent Mack Pump(s) Prepared By: 

.Date Required @ Shippin · 

Other Supplies Provided: Lithium-ion Batte[!Sarger Pelican Case (Single) 
, ___ ,_ _ _ .l\---------1 Splitters & Tubin · l Pelican Case (Multiple) 

~ 

Alkal ine Battery A r Addi~ional Pumps: L .. ·-·-·•~·--· .... •-- ·--·-·-.,·······-- ___ . ..._ __________________________ _____ 

f :/--·~.:-r;;; rfa~ (Flow ~.ates ·bef~1:e a .. !:'d eftE!r, -ALS, flo~ r~t~-~1i":$itu :~.Clae'r!~)'.~~ -.. '.:;\;~;ij7j 
Pump ID Pump flow before Pump flow after Pump Flow in situ Notes 

2. f\11-'l~\ 
3. 

"; 

4. 

sampllng (ml/ min) · ALS sampling (ml/ min)• ALS (ml/mln) - CLIENT' 

A (01 1 

8 q4 
A 

B 

A 

B 

A 

8 

A 

B 

A 

B 

A 

B 

A 

B 

V 

' If in-situ flow measurements have been provided, these will be used for all air concentrations calculations. 

- - \ J! t 'Sa~~le~lnfor~~~~--~· (T~~~l.f.d.[cfut'!by.qientt. AlliLifil[i!liiiil:-:_.- --· --. .... 
~ . ' TD Tube Client . Sampli~g . 1 Elevated Levels Recvd 

S"lto<~/ Serial # Sample ID Pump # Time: .· Date/Time Expected? @ Lab 
~n,\ (min) ·· ., Y ? N ..-~ 

. f\t>V", I V I 
'(08{\\(, 1 ('V)~ 5\J \0 V 
'<<>tt/r.4 2 (();~{~h &vt>'1 

3 
I.\'\ fil.J,i, 4 

' t2-/II lP 5 
Ot>/ H t) 6 

' Q(p/\\'1- 7 

8 

9 
10 

11 

12 

{ - -' . 
Q <"'i1 ~ ~-v G "7~2- ·-Z.o c.-7 'DI -z..q S. '3, t' 

l I J 0/ 

·v(,iQ-...a:fo 6v 11 ~ o e::-·> Oi2 Q$1 ,, t, ~ "'-> \ 

Gt"'\1, ~~~).., ~Ul':2- '?,-o e=;-7 o,ci~s t i 8·- ~5 
¼0{~~- ~\10~ "'2..-0 e-7 0 ,2.~sq II ij ·. s~ 

ADDRESS 8081 Lougheed Highway, Burnaby British Columbia VSA 1 W9 Canada i PHONE+ 1 604 253 4188 i FAX + I 604 25 3 6700 
ALS CANADA UMrrED Part of 1he ALS Group A Camp~II Brothers Limited Company 

V 
V 

v' 
V 



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

06-SEP-18

Lab Work Order #: L2159851

Date Received:Pottinger Gaherty Environmental 
Consultants (PGL)

# 1500 - 1185 West Georgia Street
Vancouver  BC  V6E 4E6

ATTN: Zayed Mohamed FINAL   
13-SEP-18 13:12 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Brent Mack, B.Sc.
Account Manager

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

Client Phone: 604-682-3707

5355-01.01Job Reference: 
NOT SUBMITTEDProject P.O. #: 

17-698715, 17-698716, 17-698717C of C Numbers:
Legal Site Desc: 
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13-SEP-18 13:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2159851 CONTD....

2PAGE of

Version: FINAL   

12

SOIL

SOIL SOIL SOIL SOIL SOIL
05-SEP-18 05-SEP-18 05-SEP-18 05-SEP-18 05-SEP-18

BH177 - 01 BH177 - 02 BH177 - 03 BH178 - 01 Z203

L2159851-1 L2159851-2 L2159851-3 L2159851-4 L2159851-5

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

8.23 8.27 8.31 7.92 7.93

14100 14400 14600 16700 18500

1.06 1.14 0.91 5.62 8.23

4.47 4.17 3.37 8.51 10.9

73.5 82.2 79.9 293 395

0.20 0.21 0.19 0.24 0.26

<5.0 <5.0 <5.0 7.3 7.6

0.579 0.634 0.498 3.06 4.22

26.9 47.0 25.4 82.6 99.9

8.76 9.63 8.85 11.3 13.0

48.7 48.7 35.2 527 886

22500 22900 21600 34100 42000

36.7 65.7 44.3 620 808

7.8 8.6 8.9 10.5 10.5

441 435 468 572 651

0.0346 0.0360 0.0326 0.270 0.131

0.74 5.31 1.24 4.26 6.16

28.5 46.8 42.5 41.2 46.1

<0.20 <0.20 <0.20 0.24 0.32

0.10 0.10 <0.10 0.91 0.79

39.3 36.0 38.1 62.0 77.5

0.054 <0.050 <0.050 0.063 0.068

<2.0 <2.0 <2.0 27.7 33.4

<0.50 <0.50 <0.50 1.47 2.00

0.340 0.269 0.269 0.432 0.490

52.1 55.4 51.0 50.2 56.7

119 196 126 1330 2040

Physical Tests

Metals

TCLP Metals
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13-SEP-18 13:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2159851 CONTD....

3PAGE of

Version: FINAL   

12

SOIL

SOIL SOIL SOIL SOIL SOIL
05-SEP-18 05-SEP-18 05-SEP-18 05-SEP-18 05-SEP-18

BH178 - 02 BH178 - 03 BH179 - 01 BH179 - 02 Z205

L2159851-6 L2159851-8 L2159851-9 L2159851-10 L2159851-11

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

7.86 7.91 8.26 7.99 8.01

13500 13000 11500 16100 17900

1.72 0.86 0.41 0.94 0.97

5.57 4.00 3.17 7.14 6.28

114 80.3 86.3 558 529

0.17 0.15 0.15 0.34 0.35

<5.0 <5.0 8.4 67.6 70.3

0.448 0.434 0.107 0.201 0.203

24.9 17.2 13.5 23.3 24.6

6.07 5.94 5.51 6.65 6.28

157 427 25.1 80.7 92.5

19000 17300 15100 30600 26000

124 75.6 27.5 178 115

6.0 5.8 7.9 10.0 11.0

353 312 253 366 340

0.0509 0.0258 0.0321 0.515 0.303

1.48 0.89 0.53 1.67 1.55

13.5 11.3 11.6 24.4 23.5

<0.20 <0.20 <0.20 <0.20 <0.20

0.13 0.11 <0.10 0.23 0.23

52.6 35.0 66.2 553 483

<0.050 <0.050 <0.050 <0.050 <0.050

5.8 3.1 <2.0 388 162

<0.50 <0.50 <0.50 <0.50 <0.50

0.901 0.348 0.452 0.540 0.647

44.3 42.7 38.9 52.1 54.0

192 156 58.5 360 290

9.01 9.02 9.00

1.64 1.91 2.11

5.03 5.74 5.71

4.92 4.92 4.92

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

<2.5 <2.5 <2.5

<0.025 <0.025 <0.025

<0.50 <0.50 <0.50

Physical Tests

Metals

TCLP Metals
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13-SEP-18 13:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2159851 CONTD....

4PAGE of

Version: FINAL   

12

SOIL

SOIL SOIL SOIL SOIL SOIL
05-SEP-18 05-SEP-18 05-SEP-18 05-SEP-18 05-SEP-18

BH179 - 03 BH179 - 04 BH180 - 01 Z207 BH180 - 02

L2159851-12 L2159851-14 L2159851-15 L2159851-16 L2159851-17

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

17.7 18.3 16.0

8.04 7.87

18300 13500

0.24 0.49

5.26 3.43

82.3 214

0.26 0.19

8.5 22.9

0.071 0.141

16.0 11.7

7.61 4.90

27.7 34.4

19900 15600

13.1 98.7

8.5 6.2

326 246

0.0461 0.296

0.74 1.34

12.0 10.4

<0.20 <0.20

<0.10 0.10

49.2 77.7

0.074 <0.050

2.5 6.7

<0.50 <0.50

0.457 0.305

54.6 34.3

60.0 101

8.30 8.52

1.61 1.72

4.99 5.06

4.92 4.92

<1.0 <1.0

<1.0 <1.0

<2.5 <2.5

<0.025 <0.025

<0.50 <0.50

Physical Tests

Metals

TCLP Metals
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13-SEP-18 13:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2159851 CONTD....

5PAGE of

Version: FINAL   

12

SOIL

SOIL SOIL SOIL SOIL SOIL
05-SEP-18 05-SEP-18 05-SEP-18 05-SEP-18 05-SEP-18

BH181 - 01 BH181 - 02 BH184 - 01 BH184 - 02 BH185 - 02

L2159851-18 L2159851-19 L2159851-24 L2159851-25 L2159851-27

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

2.87 5.87

7.20 7.64 8.09

13900 17900 14700

0.61 0.78 0.36

2.89 4.74 2.81

63.0 175 79.1

0.18 0.31 0.19

<5.0 16.0 <5.0

0.158 0.380 0.166

22.5 16.0 15.9

6.15 6.40 5.79

16.5 37.2 25.1

16600 19800 16900

10.9 92.3 48.4

6.2 8.8 6.4

235 212 263

0.0169 0.257 0.0560

1.04 1.07 0.41

10.8 12.7 10.8

<0.20 0.35 <0.20

<0.10 0.25 <0.10

27.9 107 42.5

<0.050 0.059 0.051

<2.0 7.6 6.6

<0.50 <0.50 <0.50

0.295 0.483 0.358

46.6 43.9 44.2

48.1 277 124

7.35 8.56 8.94

1.60 1.84 1.68

4.95 5.14 5.03

4.92 4.92 4.92

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

<2.5 <2.5 <2.5

<0.025 <0.025 <0.025

<0.50 <0.50 <0.50

Physical Tests

Metals

TCLP Metals
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13-SEP-18 13:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2159851 CONTD....

6PAGE of

Version: FINAL   

12

SOIL

SOIL
05-SEP-18

BH185 - 03

L2159851-28

Moisture (%)

pH (1:2 soil:water) (pH)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Boron (B) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Tungsten (W) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

1st Preliminary pH (pH)

2nd Preliminary pH (pH)

Final pH (pH)

Extraction Solution Initial pH (pH)

Antimony (Sb)-Leachable (mg/L)

Arsenic (As)-Leachable (mg/L)

Barium (Ba)-Leachable (mg/L)

Beryllium (Be)-Leachable (mg/L)

Boron (B)-Leachable (mg/L)

7.65

12200

0.35

2.86

114

0.16

21.0

0.151

14.2

3.62

18.0

10300

65.7

7.8

151

0.133

1.22

7.25

0.25

0.14

78.3

0.050

3.4

<0.50

0.378

33.2

51.1

7.97

1.76

5.07

4.92

<1.0

<1.0

<2.5

<0.025

0.55

Physical Tests

Metals

TCLP Metals
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13-SEP-18 13:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2159851 CONTD....

7PAGE of

Version: FINAL   

12

SOIL

SOIL SOIL SOIL SOIL SOIL
05-SEP-18 05-SEP-18 05-SEP-18 05-SEP-18 05-SEP-18

BH177 - 01 BH177 - 02 BH177 - 03 BH178 - 01 Z203

L2159851-1 L2159851-2 L2159851-3 L2159851-4 L2159851-5

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

TCLP Metals

Hydrocarbons
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13-SEP-18 13:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2159851 CONTD....

8PAGE of

Version: FINAL   

12

SOIL

SOIL SOIL SOIL SOIL SOIL
05-SEP-18 05-SEP-18 05-SEP-18 05-SEP-18 05-SEP-18

BH178 - 02 BH178 - 03 BH179 - 01 BH179 - 02 Z205

L2159851-6 L2159851-8 L2159851-9 L2159851-10 L2159851-11

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

<0.050 <0.050 <0.050

98.3 559 554

<0.25 <0.25 <0.25

<0.050 <0.050 <0.050

0.065 <0.050 <0.050

<5.0 <5.0 <5.0

<0.25 <0.25 <0.25

3.20 4.67 4.68

<0.0010 <0.0010 <0.0010

<0.25 <0.25 <0.25

<1.0 <1.0 <1.0

<0.050 <0.050 <0.050

<1.0 <1.0 <1.0

<0.15 <0.15 <0.15

<0.50 3.27 3.21

TCLP Metals

Hydrocarbons
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13-SEP-18 13:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2159851 CONTD....

9PAGE of

Version: FINAL   

12

SOIL

SOIL SOIL SOIL SOIL SOIL
05-SEP-18 05-SEP-18 05-SEP-18 05-SEP-18 05-SEP-18

BH179 - 03 BH179 - 04 BH180 - 01 Z207 BH180 - 02

L2159851-12 L2159851-14 L2159851-15 L2159851-16 L2159851-17

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

<0.050 <0.050

56.1 117

<0.25 <0.25

<0.050 <0.050

0.057 <0.050

<5.0 <5.0

<0.25 <0.25

3.06 7.10

<0.0010 <0.0010

<0.25 <0.25

<1.0 <1.0

<0.050 <0.050

<1.0 <1.0

<0.15 <0.15

<0.50 1.04

<200 <200 <200

<200 <200 <200

90.7 98.3 101.2

TCLP Metals

Hydrocarbons
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13-SEP-18 13:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2159851 CONTD....

10PAGE of

Version: FINAL   

12

SOIL

SOIL SOIL SOIL SOIL SOIL
05-SEP-18 05-SEP-18 05-SEP-18 05-SEP-18 05-SEP-18

BH181 - 01 BH181 - 02 BH184 - 01 BH184 - 02 BH185 - 02

L2159851-18 L2159851-19 L2159851-24 L2159851-25 L2159851-27

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

<0.050 <0.050 <0.050

20.1 187 95.8

<0.25 <0.25 <0.25

<0.050 <0.050 <0.050

<0.050 <0.050 0.055

<5.0 <5.0 <5.0

<0.25 <0.25 <0.25

3.03 3.02 2.19

<0.0010 <0.0010 <0.0010

<0.25 <0.25 <0.25

<1.0 <1.0 <1.0

<0.050 <0.050 <0.050

<1.0 <1.0 <1.0

<0.15 <0.15 <0.15

<0.50 3.37 0.71

<200 <200

<200 <200

99.2 97.8

TCLP Metals

Hydrocarbons
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13-SEP-18 13:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2159851 CONTD....

11PAGE of

Version: FINAL   

12

SOIL

SOIL
05-SEP-18

BH185 - 03

L2159851-28

Cadmium (Cd)-Leachable (mg/L)

Calcium (Ca)-Leachable (mg/L)

Chromium (Cr)-Leachable (mg/L)

Cobalt (Co)-Leachable (mg/L)

Copper (Cu)-Leachable (mg/L)

Iron (Fe)-Leachable (mg/L)

Lead (Pb)-Leachable (mg/L)

Magnesium (Mg)-Leachable (mg/L)

Mercury (Hg)-Leachable (mg/L)

Nickel (Ni)-Leachable (mg/L)

Selenium (Se)-Leachable (mg/L)

Silver (Ag)-Leachable (mg/L)

Thallium (Tl)-Leachable (mg/L)

Vanadium (V)-Leachable (mg/L)

Zinc (Zn)-Leachable (mg/L)

EPH10-19 (mg/kg)

EPH19-32 (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

<0.050

110

<0.25

<0.050

<0.050

<5.0

<0.25

3.60

<0.0010

<0.25

<1.0

<0.050

<1.0

<0.15

<0.50

TCLP Metals

Hydrocarbons
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Reference Information 13-SEP-18 13:12 (MT)

L2159851 CONTD....

12PAGE of

EPH-TUMB-FID-VA

HG-200.2-CVAF-VA

HG-TCLP-CVAFS-VA

MET-200.2-CCMS-VA

MET-TCLP-ICP-VA

MOISTURE-VA

PH-1:2-VA

EPH in Solids by Tumbler and GCFID

Mercury in Soil by CVAAS

Mercury by CVAAS (TCLP)

Metals in Soil by CRC ICPMS

Metals by ICPOES (TCLP)

Moisture content

pH in Soil (1:2 Soil:Water Extraction)

Analysis is in accordance with BC MOE Lab Manual method "Extractable Petroleum Hydrocarbons in Solids by GC/FID", v2.1, July 1999.  Soil 
samples are extracted with a 1:1 mixture of hexane and acetone using a rotary extraction technique modified from EPA 3570 prior to gas 
chromatography with flame ionization detection (GC-FID).  EPH results include Polycyclic Aromatic Hydrocarbons (PAH) and are  therefore not 
equivalent to Light and Heavy Extractable Petroleum Hydrocarbons (LEPH/HEPH).

Soil samples are digested with hot nitric and hydrochloric acids, followed by CVAAS analysis.  This method is fully compliant with the BC SALM strong 
acid leachable metals digestion method.

This analysis is carried out in accordance with the extraction procedure outlined in "Test Methods for Evaluating Solid Waste - Physical/Chemical 
Methods Volume 1C" SW-846 EPA Method 1311, published by the United States Environmental Protection Agency (EPA).  In summary, the sample is
extracted at a 20:1 liquid to solids ratio for 16 to 20 hours using either extraction fluid #1 (glacial acetic acid, water and sodium hydroxide) or extraction 
fluid #2 (glacial acetic acid), depending on the pH of the original sample.  The extract is then filtered through a 0.6 to 0.8 micron glass fibre filter and 
analysed using atomic absorption spectrophotometry (EPA 245.7).

This method uses a heated strong acid digestion with HNO3 and HCl and is intended to liberate metals that may be environmentally available.  Silicate
minerals are not solubilized.  Dependent on sample matrix, some metals may be only partially recovered, including Al, Ba, Be, Cr, Sr, Ti, Tl, V, W, and 
Zr.  Volatile forms of sulfur (including sulfide) may not be captured, as they may be lost during sampling, storage, or digestion.  Analysis is by 
Collision/Reaction Cell ICPMS.

This analysis is carried out in accordance with the extraction procedure outlined in "Test Methods for Evaluating Solid Waste - Physical/Chemical 
Methods Volume 1C" SW-846 EPA Method 1311, published by the United States Environmental Protection Agency (EPA).  In summary, the sample is
extracted at a 20:1 liquid to solids ratio for 16 to 20 hours using either extraction fluid #1 (glacial acetic acid, water and sodium hydroxide) or extraction 
fluid #2 (glacial acetic acid), depending on the pH of the original sample.  The extract is then filtered through a 0.6 to 0.8 micron glass fibre filter and 
analysed using inductively coupled plasma - optical emission spectrophotometry (EPA Method 6010B).

This analysis is carried out gravimetrically by drying the sample at 105 C for a minimum of six hours.

This analysis is carried out in accordance with procedures described in the pH, Electrometric in Soil and Sediment method - Section B 
Physical/Inorganic and Misc. Constituents, BC Environmental Laboratory Manual 2007.  The procedure involves mixing the dried (at <60°C) and sieved
(No. 10 / 2mm) sample with deionized/distilled water at a 1:2 ratio of sediment to water.  The pH of the solution is then measured using a standard pH 
probe.

ALS Test Code Test Description

Soil

Soil

Soil

Soil

Soil

Soil

Soil

BC MOE EPH GCFID

EPA 200.2/1631E (mod)

EPA 1311/245.7

EPA 200.2/6020A (mod)

EPA 1311/6010B

CWS for PHC in Soil - Tier 1

BC WLAP METHOD: PH, ELECTROMETRIC, SOIL

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

17-698715 17-698716 17-698717

Version: FINAL   
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Chrom Perfect Chromatogram Report

Printed on 9/10/2018 3:08:57 PM Page 1 of 1

ALS Sample ID: L2159851-15
Client Sample ID: BH180 - 01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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BC EPH OR A ON ISTRIBU N RE RT 
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Chrom Perfect Chromatogram Report

Printed on 9/10/2018 3:08:59 PM Page 1 of 1

ALS Sample ID: L2159851-16
Client Sample ID: Z207
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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BC EPH OR A ON ISTRIBU N RE RT 
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Chrom Perfect Chromatogram Report

Printed on 9/10/2018 3:09:01 PM Page 1 of 1

ALS Sample ID: L2159851-17
Client Sample ID: BH180 - 02
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 9/10/2018 3:09:03 PM Page 1 of 1

ALS Sample ID: L2159851-18
Client Sample ID: BH181 - 01
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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Chrom Perfect Chromatogram Report

Printed on 9/10/2018 3:09:05 PM Page 1 of 1

ALS Sample ID: L2159851-19
Client Sample ID: BH181 - 02
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The BC EPH Hydrocarbon  Distribution  Report  (HDR) is intended  to assist you in characterizing  hydrocarbon  

products that may be present in your sample.

The scale at the bottom of the chromatogram  indicates  the approximate  retention  times of common petroleum  

products and three n-alkane  hydrocarbon  marker compounds.  Retention  times may vary between samples,  but 

general  patterns and distributions  will  remain similar.

Peak heights  in this report are a function of the sample concentration,  the sample amount extracted, the 

sample dilution  factor, and the scale at left.

A "-L-" in the sample ID denotes a low level sample.  A "-S-" denotes a silica gel cleaned sample.

Note: This chromatogram  was produced using GC conditions  that are specific  to the ALS Canada EPH method. 

Refer to the ALS Canada EPH Hydrocarbon  Library  for a collection  of chromatograms  from common reference 

samples (fuels, oils, etc.). The HDR library  can be found at www.alsglobal.com.
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PO.iAfE: ' 
. 

Reciuisllionl!& :,; 

u . , 0 . 
i LSD! .. .J 

::, 
Lc,eation: 0 

j 0.. 0 l! 

r, ~ub~~;-(l!b~~,: L~\S'\~\~,. 
... . J: : 

X 

j u 
ALS Contact: ~ , M ck :J z 

Sampler: F\ • (c_ l 11-4 I ( 0 l's 

~ 
.. .! ,. • 1..'. • O , _, __ ,. _ _ __ ..;_ M ••" ~-t---· 

~ ¢ Ill " fu.-.,1 Smiple ldeaURuUon and/or Coonilnaies 
1,J. 

l>al■ 11~ I .! I Semple Type ! ~ ~~!':'l!!~d (Thia ~lion will aDDeM on the ra;;oo) {dcl•ffllllffl'YY) (hh:mm) I C • .. 
i -~H "·;'ff;, 

.,.. :,• . P.> \-'- \ 1' '":1- - 0 \ !'{ ~ .s ScnJ t.-5 .. So~ X 
, rz 

I. ... .. ,"':.'•: 
-- ·-~ e,v-\, ~'.-:J -o 2..: .l 'K .•. 2. 

I t':-\4 \ ~"+ -o~ . ~ · 
~ 2.. •· ! 

r ... , . 
·: c::..1~ \~'n - 0 I l ~ 

( I .. r-,~c . • . ; 

:'.i_i'..20~' ll ! 'il. \ a .;.. ·. ~ . . I 

i ... ~-r; ... ~ .. J 5H 't~0 -o'"2.. 
. l I ' . V. l · r 

' 
~ ··:~"'"·~ . . -- -- , 

I -
~.20 '-t ' ... .... - , . - - I 

i '+.'"r ·. A 1--I \-=1-·~ -J::, 3. 
_, - .,. ..• 

l '>( 2... ..,__ _,, · ·-~.-, - --·· .. ., -,~- . ,., . . , 
8H\~ q - a \ l t,K ·· X '-,, 

C . •. _ ,1 ~ 

r~~ ... •-··.~ { 8,HI 'T-C, - :;-, ? ! J 
.. 

3 - ',( )( 

r : .-~-~':I .~.-~ 7-?- DS l . \t. 
.. I . I')( 

r -... Ti'~~Jffi ~ ,..\\ ~ O\ -o "'l, 
,. l 'C 

,,. 
~ X Z, 

Orinklng Water fl>W) Sempl .. 1 (c lient use) 
5-lal ~, s~ CIUtrlll lo ..U OIi .-po,t !IV dlcllln9 on .,,.·dtop-<lo,.,, ........ ; ' -: ;(!;,:.: -.:•.~ ::-;'1/. ---fSAMPLECONomoHASRECSVED(labuseonlyW'..,........,,. , ·~ . cC'.:'i~; ;_ ": 

l 1.--coc ontrl . 
·pj~ " ""= T ' "'°'"' "';1, c.•sir;ObiiMillons~,- -- y~,

1
, .. , ' No '•i· ·:. ,LrJ .' ; 

""'.amp1" Ilk.., from• R-OUlated un S~t.m7 

0' ~. I h . I r ~1~m{,~o~ -~&~~~_;~} h~. ; . -,~· .: No . f- . EJ,ib:: 
LI 'IS I ·1 HO . r. '"' l 

¼a S,.-.--.J. (,..\. -=-
(2 ___ .._..JZ, 

~-lnllated :·iiit~:~f:'!j_'· ',' -:".;{ '') ' - ·& ,-J, • "~~-• . ~-- =: /;_f_r:'": ... _..,._.-.. 
.,. samples I« h-CtDfllUllll)llonl UM?; ,_:;.,.;~.,-· ·..:.INIIW.C001£RTEMl'ERA11JAES'C .. .::li1C·.:::.i:-t<" -·~".:. ~ COOLERTEWERATIJRES!Cs~·"_. : .. :.'.; 
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.-";;, .. i:J.;!;f,• ,'· . -·.::.cl- .; . ~·::.:;: ... ~ t ~~-... - ., . ,...;. ..:,k ··. -ti,::· ··:: -. · ·• •'-T -.;..J. 
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A enutronm11>nta1 

Chain of Custody (COC) / Analytical II l I IIIIIII I I lll I IIII Ill m l I Ill I II I II Ill Ill ! 
COC Number. 17-6-98716 

Request Form -L21 59851-COFC 
• I Page z of 3 Canada To!I Free; 1 800 668 9878 

~ 
........ ~ ~ _,..,,,,,,,. . ,, ... ,. .,; : ,~ .. 

ReponTo 
~-..i ___ .,._ ... .,.,.,.,_ 
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.. 
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

13-SEP-18

Lab Work Order #: L2163705

Date Received:Pottinger Gaherty Environmental 
Consultants (PGL)

# 1500 - 1185 West Georgia Street
Vancouver  BC  V6E 4E6

ATTN: Zayed Mohamed FINAL   
19-SEP-18 18:16 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Brent Mack, B.Sc.
Account Manager

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

Client Phone: 604-682-3707

5355-01.01Job Reference: 
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19-SEP-18 18:16 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2163705 CONTD....

2PAGE of

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

Version: FINAL   

7

CARBO-TUBE

SV
12-SEP-18

SV15

L2163705-1

Acetone (ug)

Acetone (ug/m3)

Benzene (ug)

Benzene (ug/m3)

Bromodichloromethane (ug)

Bromodichloromethane (ug/m3)

Bromoform (ug)

Bromoform (ug/m3)

2-Butanone (MEK) (ug)

2-Butanone (MEK) (ug/m3)

Carbon Tetrachloride (ug)

Carbon Tetrachloride (ug/m3)

Chlorobenzene (ug)

Chlorobenzene (ug/m3)

Dibromochloromethane (ug)

Dibromochloromethane (ug/m3)

Chloroethane (ug)

Chloroethane (ug/m3)

Decane (nC10) (ug)

Decane (nC10) (ug/m3)

1,2-Dichlorobenzene (ug)

1,2-Dichlorobenzene (ug/m3)

1,3-Dichlorobenzene (ug)

1,3-Dichlorobenzene (ug/m3)

1,4-Dichlorobenzene (ug)

1,4-Dichlorobenzene (ug/m3)

1,1-Dichloroethane (ug)

1,1-Dichloroethane (ug/m3)

1,2-Dichloroethane (ug)

1,2-Dichloroethane (ug/m3)

1,1-Dichloroethylene (ug)

1,1-Dichloroethylene (ug/m3)

cis-1,2-Dichloroethylene (ug)

cis-1,2-Dichloroethylene (ug/m3)

trans-1,2-Dichloroethylene (ug)

trans-1,2-Dichloroethylene (ug/m3)

1,2-Dichloropropane (ug)

<0.060

<25

0.0189

7.7

<0.0025

<1.0

<0.015

<6.1

<0.025

<10

0.0089

3.64

<0.0025

<1.0

<0.025

<10

<0.050

<20

0.025

10

<0.015

<6.1

<0.0050

<2.0

<0.0050

<2.0

<0.0025

<1.0

<0.0010

<0.41

<0.0090

<3.7

2.16

884

0.268

110

<0.0015

Volatile Organic 
Compounds

DLQ

DLQ

AOCR

AOCR
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19-SEP-18 18:16 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2163705 CONTD....

3PAGE of

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

Version: FINAL   

7

CARBO-TUBE

SV
12-SEP-18

SV15

L2163705-1

1,2-Dichloropropane (ug/m3)

cis-1,3-Dichloropropylene (ug)

cis-1,3-Dichloropropylene (ug/m3)

trans-1,3-Dichloropropylene (ug)

trans-1,3-Dichloropropylene (ug/m3)

Ethyl Acetate (ug)

Ethyl Acetate (ug/m3)

Ethylbenzene (ug)

Ethylbenzene (ug/m3)

n-Hexane (nC6) (ug)

n-Hexane (nC6) (ug/m3)

Cumene (ug)

Cumene (ug/m3)

Styrene (ug)

Styrene (ug/m3)

1,1,1,2-Tetrachloroethane (ug)

1,1,1,2-Tetrachloroethane (ug/m3)

1,1,2,2-Tetrachloroethane (ug)

1,1,2,2-Tetrachloroethane (ug/m3)

Tetrachloroethylene (ug)

Tetrachloroethylene (ug/m3)

Toluene (ug)

Toluene (ug/m3)

1,1,2-Trichloro-1,2,2-trifluoroethane (ug)

1,1,2-Trichloro-1,2,2-trifluoroethane (ug/m3)

1,1,1-Trichloroethane (ug)

1,1,1-Trichloroethane (ug/m3)

1,1,2-Trichloroethane (ug)

1,1,2-Trichloroethane (ug/m3)

Trichloroethylene (ug)

Trichloroethylene (ug/m3)

Trichlorofluoromethane (ug)

Trichlorofluoromethane (ug/m3)

Vinyl Chloride (ug)

Vinyl Chloride (ug/m3)

ortho-Xylene (ug)

ortho-Xylene (ug/m3)

<0.61

<0.0025

<1.0

<0.0050

<2.0

<0.10

<41

0.0115

4.7

0.045

18

<0.0025

<1.0

<0.010

<4.1

<0.0040

<1.6

<0.0025

<1.0

17.5

7190

0.068

27.9

<0.025

<10

<0.0025

<1.0

<0.0015

<0.61

2.19

896

0.056

23

<0.0030

<1.2

0.0090

3.7

Volatile Organic 
Compounds

DLQ

DLQ
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19-SEP-18 18:16 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2163705 CONTD....

4PAGE of

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

Version: FINAL   

7

CARBO-TUBE

SV
12-SEP-18

SV15

L2163705-1

meta- & para-Xylene (ug)

meta- & para-Xylene (ug/m3)

Xylenes (ug/m3)

VHv(C6-C13) (ug)

VHv(C6-C13) (ug/m3)

VPHv(C6-C13) (ug/m3)

Naphthalene (ug)

Naphthalene (ug/m3)

0.0324

13.3

17.0

17.6

7200

7100

<0.0090

<3.7

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons
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19-SEP-18 18:16 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2163705 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

MISC.

SV
12-SEP-18

SV15

L2163705-1

Air Volume, Client Supplied (L) 2.44Field Tests
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Reference Information

AOCR
DLQ
LCS-ND

Approximate result: Outside calibration range.  Analysis could not be repeated.
Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.
Lab Control Sample recovery was slightly outside ALS DQO.  Reported non-detect results for associated samples were unaffected.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

19-SEP-18 18:16 (MT)

L2163705 CONTD....

6PAGE of

AIR VOLUME-VA

FUELS-TDMS-VA

PAH-TDMS-VA

VH-TDFID-VA

VOC-M2-TDMS-VA

VOC-TDMS-VA

VOC7-TDMS-VA

VPH-CALC-VA

XYLENES-CALC-VA

Air volume (L)
Fuels by Thermal Desorption and GCMS

PAHs by Thermal Desorption with GCMS

VHv by Thermal Desorption and GCFID

VOCs by Thermal Desorption and GCMS

VOCs by Thermal Desorption and GCMS

BTEX by Thermal Desorption with GCMS

VPHv is VHv minus BTEX/nC6/nC10

Sum of Xylene Isomer Concentrations

This analysis is carried out using procedures adapted from EPA TO-17 (January 1999) and BCMOE analytical method for contaminated sites "VOCs in
air by thermal desorption tube / GCMS" (draft January 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air 
sampling pumps.  The tube is thermally desorbed and the VOCs are determined using gas chromatography with mass spectrometry (GC/MS).  
Surrogate recoveries may not be reported in cases where interferences from the sample matrix prevent accurate quantitation.  Air sampling media 
have maximum safe sampling volumes (SSV) for each compound. Exceeding the SSV may cause the compound to break through the media, leading 
to a negatively biased result. SSVs for ALS Vancouver thermal desorption media are readily available from a Client Service Representative.

This analysis is carried out using procedures adapted from EPA TO-17 (January 1999) and BCMOE analytical method for contaminated sites "VOCs in
air by thermal desorption tube / GCMS" (draft January 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air 
sampling pumps.  The tube is thermally desorbed and the VOCs are determined using gas chromatography with mass spectrometry (GC/MS).  
Surrogate recoveries may not be reported in cases where interferences from the sample matrix prevent accurate quantitation.  Air sampling media 
have maximum safe sampling volumes (SSV) for each compound. Exceeding the SSV may cause the compound to break through the media, leading 
to a negatively biased result. SSVs for ALS Vancouver thermal desorption media are readily available from a Client Service Representative.

This analysis is carried out using procedures adapted from BCMOE analytical method for contaminated sites "VHv in air by GC-FID / GC-MS" (draft 
January 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air sampling pumps.  The tube is thermally desorbed and
the VHv is determined using gas chromatography with flame ionization (GC/FID).  Surrogate recoveries may not be reported in cases where 
interferences from the sample matrix prevent accurate quantitation.  Air sampling media have maximum safe sampling volumes (SSV) for each 
compound. Exceeding the SSV may cause the compound to break through the media, leading to a negatively biased result. SSVs for ALS Vancouver 
thermal desorption media are readily available from a Client Service Representative.

This analysis is carried out using procedures adapted from EPA TO-17 (January 1999) and BCMOE analytical method for contaminated sites "VOCs in
air by thermal desorption tube / GCMS" (draft January 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air 
sampling pumps.  The tube is thermally desorbed and the VOCs are determined using gas chromatography with mass spectrometry (GC/MS).  
Surrogate recoveries may not be reported in cases where interferences from the sample matrix prevent accurate quantitation.  Air sampling media 
have maximum safe sampling volumes (SSV) for each compound. Exceeding the SSV may cause the compound to break through the media, leading 
to a negatively biased result. SSVs for ALS Vancouver thermal desorption media are readily available from a Client Service Representative.

This analysis is carried out using procedures adapted from EPA TO-17 (January 1999) and BCMOE analytical method for contaminated sites "VOCs in
air by thermal desorption tube / GCMS" (November 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air sampling 
pumps.  The tube is thermally desorbed and the VOCs are determined using gas chromatography with mass spectrometry (GC/MS).  Surrogate 
recoveries may not be reported in cases where interferences from the sample matrix prevent accurate quantitation.  Air sampling media have 
maximum safe sampling volumes (SSV) for each compound. Exceeding the SSV (noted below in litres) may cause the compound to break through the
media, leading to a negatively biased result. Lower boiling point compounds such as vinyl chloride (10), chloromethane (6), and dichloromethane (40) 
are particularly affected. SSVs for ALS Vancouver thermal desorption media are readily available from a Client Service Representative. Where SSVs 
have been exceeded, please contact ALS regarding data interpretation as results may still be fit for purpose.

This analysis is carried out using procedures adapted from EPA TO-17 (January 1999) and BCMOE analytical method for contaminated sites "VOCs in
air by thermal desorption tube / GCMS" (draft January 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air 
sampling pumps.  The tube is thermally desorbed and the VOCs are determined using gas chromatography with mass spectrometry (GC/MS).  
Surrogate recoveries may not be reported in cases where interferences from the sample matrix prevent accurate quantitation.  Air sampling media 
have maximum safe sampling volumes (SSV) for each compound. Exceeding the SSV may cause the compound to break through the media, leading 
to a negatively biased result. SSVs for ALS Vancouver thermal desorption media are readily available from a Client Service Representative.

VPHv measures Volatile Petroleum Hydrocarbons in air. Results are calculated by subtraction of specific Monocyclic Aromatic Hydrocarbons from 
VHv6-13, as per the BC Lab Manual VPH calculation procedure.
VPHw = VHv6-13 minus Benzene, Toluene, Ethylbenzene, Xylenes, Styrene, n-Hexane, and n-Decane

ALS Test Code Test Description

Misc.
Carbo-Tube

Carbo-Tube

Carbo-Tube

Carbo-Tube

Carbo-Tube

Carbo-Tube

Carbo-Tube

Carbo-Tube

HYGIENE METHOD
EPA TO-17, BCMOE CSR (DRAFT JAN 2009)

EPA TO-17, BCMOE CSR (DRAFT JAN 2009)

BCMOE CSR (DRAFT JAN 2009)

EPA TO-17, BCMOE CSR (DRAFT JAN 2009)

EPA TO-17, BCMOE CSR (DRAFT JAN 2009)

EPA TO-17, BCMOE CSR (DRAFT JAN 2009)

BC MOE VPH

CALCULATION

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier
L2163705-1Bromodichloromethane LCS-ND

QC Samples with Qualifiers & Comments:

Laboratory Control Sample

QC Type Description

7
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Reference Information 19-SEP-18 18:16 (MT)
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Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers.  Results below detection limit (DL) are treated as zero.  
The DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

17-717358

Version: FINAL   

7
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II I I IIIUII Ill I II IIIIIIIIII I l II Ill I II I IIIHII A enu1ranmenta1 

Chain of Custody (COC) / Analytical COC Number. 17- 717358 
Request Form 

L2163705-COFC Page I of \ 
canada Toll Free: 1 800 668 9878 

www.alsalobal.com '. 

Report To Coots ct end comp,a11y i\aff'l& below wl appear <>n lhe final report 
. ~ - . --·-- ----Report Format I Distribution Select Service Level Below · Cont.act your NA to confinn all E&P TATs (surcnarg•• may apPlyl 

Company: p<.>1... Select Report Formal: 0 PDF □ .EXCEL ! I EOO (DIGITAL) Regular (R) I ~ TAT If reo!i"1d by 3 p,n • buSiness days · no surctio,ges 11p111y 

Contact: Zn. ~ ,..J ~r,c..--..ol, Quality Control (QC) Report with Report D YES□ flO if 4 day (P◄-20%] □ ~ 1 Business day [E-100%] L 
Phone: {A ,...•4. l~ P-'2.- ~'+0◄ 0 Compn Res!Ats to i:mri. on Report • pro-,ide oetails bebw l box checl<,d i ! 3 day (P3-2S'k) D I Same Day, Weekend or Statutory holiday [E.2-200% 

C Compa11y addniss below wll Sl)l)8ar on the final report Select Distribution: I.J Ef'WL I I MAIL D FAX . ; 2 day (P2-50¾) □ 
! (Laboratory opening fees may apply) J e 

Street Email'1 or Fax 7 ..,. - I lOhl°'{"\ ..-...11 v••-- O.ta and nme R>ciulred lor.,. E&P TAn: d<l-mmm-yy hh.nim 

City/Prov(noe: \J ~•t'V"-• • .,.ul' Email2 n.,,t~.....,....( r.> - - ~ . ......,.i:;,u.,..___' for Mb Ullt C.M not be S)t:rf~ fiCC«dng to the Sarrice ltwot ""'(Dd, yo11 wll be c-ontaettd.. 

Pootal Code: Emall3 . .,.., 
' Analysis Request 

Invoice To Same as Report To D vesO NO . Invoice Distribution Indicate Fille'O<l {F). "'-d (P) ., F- · ~ Pr .. o<vod (F/P) - .: 
1 

Copy of Invoice with Repc,:1 LI v.slJ NO Select Invoice Distribution: □ EMAIL □ f-\o\lL n FAA 
.., 
t 

Company: Email 1 or Fax .,. ,;; 
1:: 

Contact: Ema112 1 
~ 
~ 

Project Information Oil and Gas Required Fields (client use) ] 
ALS Account# / Quote#: (\) l,, ~ 1, V AFEICOst COOier: PO# J 

a. 

Job#: MaJor/1.10\0< Code: Routing Code: i U) 

• ~ 
PO/AFE: Requisilioner: '\.,.. .- ~ 

I 0 
., 

~ .J 
::, 

LSD: Location: i ! . . \t z u 
ALS ub Wm Order• (lab use only): ALS Contact: /)J , e &..J"'<r"~ Sampier. f> . Kc.,:;A.,-t.. 0 ' 

IL 
0 

12 !!J Ill: 

-:! r;. .. w 
ALS Sample# Sample ldentlfieatlon and/or Coo,dinates Date Tim& 0. Ill 

Sample Type ct ~ i :i 
(lab U&e onfy) (This descliption will appear on the report) (dd•mmm•yy) (hh:mm) ::> 

U) U) z 

'6Vl .~ 1111 2~- 1 B 5V )( , 

' 

Drinking Water (OW) Samples' (client uael 
Special llls1nlctlons / Specify Crlter1a to add on '1po,I by clicking on the drop-down 11$1 botow SAMPLE CONDITION AS RECEl\1£O (181) use only} 

(electl'Ofllc Coe only) Frozen LI SIF Observalions Yes LI . No LI 
IAR samples taken rrom a Ragul1ted DW "ystem·, Ice Packs □ Ice Cubes D cu,stocry seai Intact Yes □ ·. No □ IJ YES I] NO Coo\lng I nilialed □ m samplfl for hUman consumption/ use? INll]lAL C¢0LER TEMPfAATURES "C I FINAL COOi.ER Tfl,IPl;AA ntRf.S 'C 

I I YES I I NO ' w 
SHIPMENT RELEASE (client use) INITIAL SHIPMENT RECEPTION (lab use oilly) FINAL SHIPMENl: RECEPTION (lab use only) 

Released bh • I Date; . I nme: Reoeiv<ld by: Date: Time: Received by: 

1C/ 
Date: SEP 1 3, 1!'i" . , r\\a~1"1N .. );!'~µ..,__.. 

REFER TO BACK PAGE FOR ALS LOCATIONS ANO SAMt'UNG INFORMATION WHITE· LABORATORY COPY YELLOW· CLIENT COPY 
Fai.,_e to oon,paete al portion! of thils bm may delay a~ Pte.ase fi l in ~ Jorrn l.EGl9L v. By ll'IC use ot lhi! form the user ac·.liuw..tedge, and 8g1ee, Wilh the Term& anct Concillons u specified on U'!e ba(-.k pege ot 11'18 Yiflite. ,ep,rt cow. 
1. If any wtder 5-a~ src takon from a Ft:egul~od OnnkJng W,ter (DW, Sytt.tm, pl&a$tl; s~it IJ&!ng an A""1orisecl D\N COC form. 

JU.Tn11 

SEP 13 20'8 
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THERMAL DESORPTI~ 
SAMPLING INFORMAT 

II II IIIIIIIIII II IIIIIIIIIII I II Ill I II I IIIII Ill 
L2163705-COFC 

ALS File# ------
(To be filled out by ALS upon return of samples to ALS) 

.company Name/ Location: 

Pump Requested By: 

ALS Account Manager: 

Pottinger Gaherty 
Environmental 

Andrea Rivers 

Brent Mack 

BR224065 
Date Returned: 

QC Check: 

Project/Job No: Not Supplied 

Date of Request: Sept 4/18 10:00 am 

Pump(s) Prepared By: 

# of Pumps (TO x l @lOOml/mln): Date Required @ Shipping: Sept .6/18 4:00 pm 

# of Pumps (TD x 2@1 OOinl/min): Flow Verification Tubes 2 Other 

lithium-ion Battery Charger /,. Pelican Case (Single) / 
Splitters & Tubing 1 Y splitters / 6 small connector plastic tubing . 

Other Suppl ies Provided: 

t-T_D_T_u~b-es_ 7 _ ___ __ 
1
-----i Pelican Case (Multiple) 

V Alkaline Battery Adapter Additional Pumps: 

Pump ID Pump flow before 
samplin (ml/min)· ALS 
A 100 
B CfCf 
A \0\ 
8 

Pump flow a ter Pump Flow In situ Notes 
sam lin (ml min) • ALS (ml/min) - CLIENT' 

A A 
B B 

...... ·---·- ----1-----------+-.,--------+----------; 
A A A 

8 ~ 
... .... ··--···-·-··--- --4-----------...~-------+- - - - - - - - --f 

A A 

· B 8 --·, L-----...J....:..... _______ ......1, ________ -..1.,,_ ________________ __. ta~ ,, If in·situ flow measurements have been provided , these will be used for all air concentrations calculations . 

B 

. ()4,-J 

Pump # 

8 

9 
10 .. 

11 (: 01'3 q-3 
✓ 12 60tS '5-z~O J..l.------+---- 1v.. 1:5 

Date/Time 

12 

Elevated Levels 
Expected? 

y ? N 

v=~@.IJA- iv 
· Vl ":t- '01 °i ~"Z, ADDRESS 8081 Lougheed Highway, Burnaby British Columbla V5A 1 W9 Canada l PHONE + I 604 253 4188 i FAX+ 1 604 253 6700 
0 f;:'9 01'2ff ~ ALS CANADA LIMITED Part of 1he Al S Group A Camp~II 8ro1hers Limited Company 

,,, J 3 . -,,,,,: 
61 "'1,,:3").;<-



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

13-SEP-18

Lab Work Order #: L2163712

Date Received:Pottinger Gaherty Environmental 
Consultants (PGL)

# 1500 - 1185 West Georgia Street
Vancouver  BC  V6E 4E6

ATTN: Zayed Mohamed FINAL   
20-SEP-18 13:48 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Brent Mack, B.Sc.
Account Manager

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

Client Phone: 604-682-3707

Due to a low verification standard for certain analytes in sample SV-13 these analytes have 
been flagged with an ABL qualifier, meaning the results could be biased slightly low.  Due to 
the nature of the testing it could not be repeated.

Comments: 

5355-01.01Job Reference: 
NOT SUBMITTEDProject P.O. #: 

17-718021C of C Numbers:
Legal Site Desc: 
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20-SEP-18 13:48 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2163712 CONTD....

2PAGE of

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

Version: FINAL   

11

CARBO-TUBE

SV SV SV SV SV
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

SV13 SV14 SV16 SV17 SV18

L2163712-1 L2163712-2 L2163712-3 L2163712-4 L2163712-5

09:00 08:15 12:55 14:10

Acetone (ug)

Acetone (ug/m3)

Benzene (ug)

Benzene (ug/m3)

Bromodichloromethane (ug)

Bromodichloromethane (ug/m3)

Bromoform (ug)

Bromoform (ug/m3)

2-Butanone (MEK) (ug)

2-Butanone (MEK) (ug/m3)

Carbon Tetrachloride (ug)

Carbon Tetrachloride (ug/m3)

Chlorobenzene (ug)

Chlorobenzene (ug/m3)

Dibromochloromethane (ug)

Dibromochloromethane (ug/m3)

Chloroethane (ug)

Chloroethane (ug/m3)

Decane (nC10) (ug)

Decane (nC10) (ug/m3)

1,2-Dichlorobenzene (ug)

1,2-Dichlorobenzene (ug/m3)

1,3-Dichlorobenzene (ug)

1,3-Dichlorobenzene (ug/m3)

1,4-Dichlorobenzene (ug)

1,4-Dichlorobenzene (ug/m3)

1,1-Dichloroethane (ug)

1,1-Dichloroethane (ug/m3)

1,2-Dichloroethane (ug)

1,2-Dichloroethane (ug/m3)

1,1-Dichloroethylene (ug)

1,1-Dichloroethylene (ug/m3)

cis-1,2-Dichloroethylene (ug)

cis-1,2-Dichloroethylene (ug/m3)

trans-1,2-Dichloroethylene (ug)

trans-1,2-Dichloroethylene (ug/m3)

1,2-Dichloropropane (ug)

<0.24 <0.060 <3.0 <3.0 <6.0

<120 <24 <1400 <1500 <2200

0.0262 <0.0040 0.092 0.0496 0.202

13.1 <1.6 41.9 24.8 74.8

<0.0025 <0.0025 <0.0025 <0.0050 <0.025

<1.3 <1.0 <1.1 <2.5 <9.3

<0.015 <0.015 <0.015 <0.015 <0.015

<7.5 <6.0 <6.8 <7.5 <5.6

<0.025 <0.025 <0.22 <0.040 <0.025

<13 <10 <100 <20 <9.3

<0.0015 <0.0015 <0.0015 <0.0015 <0.0015

<0.75 <0.60 <0.68 <0.75 <0.56

<0.0025 <0.0025 <0.0060 <0.0025 <0.030

<1.3 <1.0 <2.7 <1.3 <11

<0.025 <0.025 <0.025 <0.025 <0.025

<13 <10 <11 <13 <9.3

<0.050 <0.050 <0.050 <0.050 <0.050

<25 <20 <23 <25 <19

0.351 <0.025 0.111 <0.025 0.331

175 <10 50 <13 122

<0.015 <0.015 <0.015 <0.015 <0.015

<7.5 <6.0 <6.8 <7.5 <5.6

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<2.5 <2.0 <2.3 <2.5 <1.9

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<2.5 <2.0 <2.3 <2.5 <1.9

<0.0025 <0.0025 <0.0025 <0.0025 <0.0025

<1.3 <1.0 <1.1 <1.3 <0.93

<0.0010 <0.0010 <0.0010 0.0060 <0.0040

<0.50 <0.40 <0.45 2.99 <1.5

<0.0030 <0.0030 0.0142 <0.0030 <0.0030

<1.5 <1.2 6.4 <1.5 <1.1

<0.0050 <0.0050 0.212 0.0268 <0.0050

<2.5 <2.0 96 13.4 <1.9

<0.0050 <0.0050 0.031 <0.0050 <0.0050

<2.5 <2.0 14 <2.5 <1.9

<0.0015 <0.0015 <0.0015 0.0061 <0.0015

Volatile Organic 
Compounds

DLCI DLCI DLCI DLCI

DLCI DLCI DLCI DLCI

DLCI DLCI

DLCI DLCI

DLCI DLCI

DLCI DLCI

DLCI DLCI

DLCI DLCI

DLQ

DLQ

ABL

ABL

ABL

ABL
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20-SEP-18 13:48 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2163712 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

CARBO-TUBE

SV
12-SEP-18

Z03

L2163712-6

14:10

Acetone (ug)

Acetone (ug/m3)

Benzene (ug)

Benzene (ug/m3)

Bromodichloromethane (ug)

Bromodichloromethane (ug/m3)

Bromoform (ug)

Bromoform (ug/m3)

2-Butanone (MEK) (ug)

2-Butanone (MEK) (ug/m3)

Carbon Tetrachloride (ug)

Carbon Tetrachloride (ug/m3)

Chlorobenzene (ug)

Chlorobenzene (ug/m3)

Dibromochloromethane (ug)

Dibromochloromethane (ug/m3)

Chloroethane (ug)

Chloroethane (ug/m3)

Decane (nC10) (ug)

Decane (nC10) (ug/m3)

1,2-Dichlorobenzene (ug)

1,2-Dichlorobenzene (ug/m3)

1,3-Dichlorobenzene (ug)

1,3-Dichlorobenzene (ug/m3)

1,4-Dichlorobenzene (ug)

1,4-Dichlorobenzene (ug/m3)

1,1-Dichloroethane (ug)

1,1-Dichloroethane (ug/m3)

1,2-Dichloroethane (ug)

1,2-Dichloroethane (ug/m3)

1,1-Dichloroethylene (ug)

1,1-Dichloroethylene (ug/m3)

cis-1,2-Dichloroethylene (ug)

cis-1,2-Dichloroethylene (ug/m3)

trans-1,2-Dichloroethylene (ug)

trans-1,2-Dichloroethylene (ug/m3)

1,2-Dichloropropane (ug)

<8.1

<2800

0.234

80.7

<0.0090

<3.1

<0.015

<5.2

<0.025

<8.6

<0.0015

<0.52

<0.050

<17

<0.025

<8.6

<0.050

<17

0.436

150

<0.015

<5.2

<0.0050

<1.7

<0.0050

<1.7

<0.0025

<0.86

<0.0010

<0.34

<0.0030

<1.0

<0.0050

<1.7

<0.0050

<1.7

<0.0015

Volatile Organic 
Compounds

DLCI

DLCI

DLCI

DLCI
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2163712 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

11

CARBO-TUBE

SV SV SV SV SV
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

SV13 SV14 SV16 SV17 SV18

L2163712-1 L2163712-2 L2163712-3 L2163712-4 L2163712-5

09:00 08:15 12:55 14:10

1,2-Dichloropropane (ug/m3)

cis-1,3-Dichloropropylene (ug)

cis-1,3-Dichloropropylene (ug/m3)

trans-1,3-Dichloropropylene (ug)

trans-1,3-Dichloropropylene (ug/m3)

Ethyl Acetate (ug)

Ethyl Acetate (ug/m3)

Ethylbenzene (ug)

Ethylbenzene (ug/m3)

n-Hexane (nC6) (ug)

n-Hexane (nC6) (ug/m3)

Cumene (ug)

Cumene (ug/m3)

Styrene (ug)

Styrene (ug/m3)

1,1,1,2-Tetrachloroethane (ug)

1,1,1,2-Tetrachloroethane (ug/m3)

1,1,2,2-Tetrachloroethane (ug)

1,1,2,2-Tetrachloroethane (ug/m3)

Tetrachloroethylene (ug)

Tetrachloroethylene (ug/m3)

Toluene (ug)

Toluene (ug/m3)

1,1,2-Trichloro-1,2,2-trifluoroethane (ug)

1,1,2-Trichloro-1,2,2-trifluoroethane (ug/m3)

1,1,1-Trichloroethane (ug)

1,1,1-Trichloroethane (ug/m3)

1,1,2-Trichloroethane (ug)

1,1,2-Trichloroethane (ug/m3)

Trichloroethylene (ug)

Trichloroethylene (ug/m3)

Trichlorofluoromethane (ug)

Trichlorofluoromethane (ug/m3)

Vinyl Chloride (ug)

Vinyl Chloride (ug/m3)

ortho-Xylene (ug)

ortho-Xylene (ug/m3)

<0.75 <0.60 <0.68 3.04 <0.56

<0.0025 <0.0025 <0.0025 <0.0025 <0.0025

<1.3 <1.0 <1.1 <1.3 <0.93

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<2.5 <2.0 <2.3 <2.5 <1.9

<0.10 <0.10 <0.10 <0.10 <0.10

<50 <40 <45 <50 <37

0.0184 0.0055 0.169 0.0242 0.0662

9.2 2.2 77.0 12.1 24.5

0.031 0.030 0.37 0.133 0.424

15 12 170 67 157

0.0052 <0.0025 0.0533 <0.0025 0.0155

2.6 <1.0 24.2 <1.3 5.73

<0.010 <0.010 0.0347 <0.030 <0.0025

<5.0 <4.0 15.8 <15 <0.93

<0.0040 <0.0040 <0.0040 <0.0040 <0.0040

<2.0 <1.6 <1.8 <2.0 <1.5

<0.0025 <0.0025 <0.0025 <0.0025 <0.010

<1.3 <1.0 <1.1 <1.3 <3.7

<0.030 3.08 <0.030 <0.030 <0.030

<15 1230 <14 <15 <11

0.082 <0.020 0.234 0.103 0.158

41 <8.0 106 51 58.6

<0.025 <0.025 <0.025 <0.025 <0.025

<13 <10 <11 <13 <9.3

<0.0025 <0.0025 <0.0025 <0.0025 <0.0025

<1.3 <1.0 <1.1 <1.3 <0.93

<0.0015 <0.0015 <0.0030 <0.0015 <0.0030

<0.75 <0.60 <1.4 <0.75 <1.1

<0.0015 0.0186 0.125 0.0210 <0.0015

<0.75 7.44 57.0 10.5 <0.56

<0.025 <0.025 <0.025 <0.025 <0.025

<13 <10 <11 <13 <9.3

<0.0030 <0.0030 0.549 0.0387 <0.0030

<1.5 <1.2 250 19.3 <1.1

0.0349 0.0040 0.0334 0.0163 0.0743

17.5 1.6 15.2 8.1 27.5

Volatile Organic 
Compounds

ABL

ABL

DLQ DLQ DLQ

DLQ DLQ DLQ

DLCI

DLCI

DLCI DLCI

DLCI DLCI
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20-SEP-18 13:48 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2163712 CONTD....

5PAGE of

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

Version: FINAL   

11

CARBO-TUBE

SV
12-SEP-18

Z03

L2163712-6

14:10

1,2-Dichloropropane (ug/m3)

cis-1,3-Dichloropropylene (ug)

cis-1,3-Dichloropropylene (ug/m3)

trans-1,3-Dichloropropylene (ug)

trans-1,3-Dichloropropylene (ug/m3)

Ethyl Acetate (ug)

Ethyl Acetate (ug/m3)

Ethylbenzene (ug)

Ethylbenzene (ug/m3)

n-Hexane (nC6) (ug)

n-Hexane (nC6) (ug/m3)

Cumene (ug)

Cumene (ug/m3)

Styrene (ug)

Styrene (ug/m3)

1,1,1,2-Tetrachloroethane (ug)

1,1,1,2-Tetrachloroethane (ug/m3)

1,1,2,2-Tetrachloroethane (ug)

1,1,2,2-Tetrachloroethane (ug/m3)

Tetrachloroethylene (ug)

Tetrachloroethylene (ug/m3)

Toluene (ug)

Toluene (ug/m3)

1,1,2-Trichloro-1,2,2-trifluoroethane (ug)

1,1,2-Trichloro-1,2,2-trifluoroethane (ug/m3)

1,1,1-Trichloroethane (ug)

1,1,1-Trichloroethane (ug/m3)

1,1,2-Trichloroethane (ug)

1,1,2-Trichloroethane (ug/m3)

Trichloroethylene (ug)

Trichloroethylene (ug/m3)

Trichlorofluoromethane (ug)

Trichlorofluoromethane (ug/m3)

Vinyl Chloride (ug)

Vinyl Chloride (ug/m3)

ortho-Xylene (ug)

ortho-Xylene (ug/m3)

<0.52

<0.0025

<0.86

<0.0050

<1.7

<0.10

<34

0.0823

28.4

0.519

179

0.0194

6.69

<0.0025

<0.86

<0.0040

<1.4

<0.13

<45

<0.030

<10

0.212

73.1

<0.025

<8.6

<0.0025

<0.86

<0.0030

<1.0

<0.0015

<0.52

<0.025

<8.6

<0.0030

<1.0

0.0950

32.8

Volatile Organic 
Compounds

DLCI

DLCI

DLCI

DLCI
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2163712 CONTD....

6PAGE of

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

Version: FINAL   

11

CARBO-TUBE

SV SV SV SV SV
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

SV13 SV14 SV16 SV17 SV18

L2163712-1 L2163712-2 L2163712-3 L2163712-4 L2163712-5

09:00 08:15 12:55 14:10

meta- & para-Xylene (ug)

meta- & para-Xylene (ug/m3)

Xylenes (ug/m3)

VHv(C6-C13) (ug)

VHv(C6-C13) (ug/m3)

VPHv(C6-C13) (ug/m3)

Naphthalene (ug)

Naphthalene (ug/m3)

0.0896 0.0080 0.0978 0.0459 0.210

44.8 3.2 44.4 23.0 77.7

62.3 4.8 59.6 31.1 105

45.6 11.2 15.9 37.1 105

22800 4500 7200 18600 38900

22500 4500 6700 18400 38300

<0.0090 <0.0090 <0.0090 <0.0090 0.0105

<4.5 <3.6 <4.1 <4.5 3.9

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons
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20-SEP-18 13:48 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2163712 CONTD....

7PAGE of

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

Version: FINAL   

11

CARBO-TUBE

SV
12-SEP-18

Z03

L2163712-6

14:10

meta- & para-Xylene (ug)

meta- & para-Xylene (ug/m3)

Xylenes (ug/m3)

VHv(C6-C13) (ug)

VHv(C6-C13) (ug/m3)

VPHv(C6-C13) (ug/m3)

Naphthalene (ug)

Naphthalene (ug/m3)

0.263

90.8

124

107

37000

36400

0.0131

4.5

Volatile Organic 
Compounds

Hydrocarbons

Polycyclic 
Aromatic 
Hydrocarbons
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20-SEP-18 13:48 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2163712 CONTD....

8PAGE of

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

Version: FINAL   

11

MISC.

SV SV SV SV SV
12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18 12-SEP-18

SV13 SV14 SV16 SV17 SV18

L2163712-1 L2163712-2 L2163712-3 L2163712-4 L2163712-5

09:00 08:15 12:55 14:10

Air Volume, Client Supplied (L) 2 2.5 2.2 2 2.7Field Tests
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2163712 CONTD....

9PAGE of

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

Version: FINAL   

11

MISC.

SV
12-SEP-18

Z03

L2163712-6

14:10

Air Volume, Client Supplied (L) 2.9Field Tests
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Reference Information

ABL
DLCI
DLQ
LCS-ND

Approximate Result: May Be Biased Low
Detection Limit Raised: Chromatographic Interference due to co-elution.
Detection Limit raised due to co-eluting interference.  GCMS qualifier ion ratio did not meet acceptance criteria.
Lab Control Sample recovery was slightly outside ALS DQO.  Reported non-detect results for associated samples were unaffected.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

20-SEP-18 13:48 (MT)

L2163712 CONTD....

10PAGE of

AIR VOLUME-VA

FUELS-TDMS-VA

PAH-TDMS-VA

VH-TDFID-VA

VOC-M2-TDMS-VA

VOC-TDMS-VA

VOC7-TDMS-VA

VPH-CALC-VA

Air volume (L)
Fuels by Thermal Desorption and GCMS

PAHs by Thermal Desorption with GCMS

VHv by Thermal Desorption and GCFID

VOCs by Thermal Desorption and GCMS

VOCs by Thermal Desorption and GCMS

BTEX by Thermal Desorption with GCMS

VPHv is VHv minus BTEX/nC6/nC10

This analysis is carried out using procedures adapted from EPA TO-17 (January 1999) and BCMOE analytical method for contaminated sites "VOCs in
air by thermal desorption tube / GCMS" (draft January 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air 
sampling pumps.  The tube is thermally desorbed and the VOCs are determined using gas chromatography with mass spectrometry (GC/MS).  
Surrogate recoveries may not be reported in cases where interferences from the sample matrix prevent accurate quantitation.  Air sampling media 
have maximum safe sampling volumes (SSV) for each compound. Exceeding the SSV may cause the compound to break through the media, leading 
to a negatively biased result. SSVs for ALS Vancouver thermal desorption media are readily available from a Client Service Representative.

This analysis is carried out using procedures adapted from EPA TO-17 (January 1999) and BCMOE analytical method for contaminated sites "VOCs in
air by thermal desorption tube / GCMS" (draft January 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air 
sampling pumps.  The tube is thermally desorbed and the VOCs are determined using gas chromatography with mass spectrometry (GC/MS).  
Surrogate recoveries may not be reported in cases where interferences from the sample matrix prevent accurate quantitation.  Air sampling media 
have maximum safe sampling volumes (SSV) for each compound. Exceeding the SSV may cause the compound to break through the media, leading 
to a negatively biased result. SSVs for ALS Vancouver thermal desorption media are readily available from a Client Service Representative.

This analysis is carried out using procedures adapted from BCMOE analytical method for contaminated sites "VHv in air by GC-FID / GC-MS" (draft 
January 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air sampling pumps.  The tube is thermally desorbed and
the VHv is determined using gas chromatography with flame ionization (GC/FID).  Surrogate recoveries may not be reported in cases where 
interferences from the sample matrix prevent accurate quantitation.  Air sampling media have maximum safe sampling volumes (SSV) for each 
compound. Exceeding the SSV may cause the compound to break through the media, leading to a negatively biased result. SSVs for ALS Vancouver 
thermal desorption media are readily available from a Client Service Representative.

This analysis is carried out using procedures adapted from EPA TO-17 (January 1999) and BCMOE analytical method for contaminated sites "VOCs in
air by thermal desorption tube / GCMS" (draft January 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air 
sampling pumps.  The tube is thermally desorbed and the VOCs are determined using gas chromatography with mass spectrometry (GC/MS).  
Surrogate recoveries may not be reported in cases where interferences from the sample matrix prevent accurate quantitation.  Air sampling media 
have maximum safe sampling volumes (SSV) for each compound. Exceeding the SSV may cause the compound to break through the media, leading 
to a negatively biased result. SSVs for ALS Vancouver thermal desorption media are readily available from a Client Service Representative.

This analysis is carried out using procedures adapted from EPA TO-17 (January 1999) and BCMOE analytical method for contaminated sites "VOCs in
air by thermal desorption tube / GCMS" (November 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air sampling 
pumps.  The tube is thermally desorbed and the VOCs are determined using gas chromatography with mass spectrometry (GC/MS).  Surrogate 
recoveries may not be reported in cases where interferences from the sample matrix prevent accurate quantitation.  Air sampling media have 
maximum safe sampling volumes (SSV) for each compound. Exceeding the SSV (noted below in litres) may cause the compound to break through the
media, leading to a negatively biased result. Lower boiling point compounds such as vinyl chloride (10), chloromethane (6), and dichloromethane (40) 
are particularly affected. SSVs for ALS Vancouver thermal desorption media are readily available from a Client Service Representative. Where SSVs 
have been exceeded, please contact ALS regarding data interpretation as results may still be fit for purpose.

This analysis is carried out using procedures adapted from EPA TO-17 (January 1999) and BCMOE analytical method for contaminated sites "VOCs in
air by thermal desorption tube / GCMS" (draft January 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air 
sampling pumps.  The tube is thermally desorbed and the VOCs are determined using gas chromatography with mass spectrometry (GC/MS).  
Surrogate recoveries may not be reported in cases where interferences from the sample matrix prevent accurate quantitation.  Air sampling media 
have maximum safe sampling volumes (SSV) for each compound. Exceeding the SSV may cause the compound to break through the media, leading 
to a negatively biased result. SSVs for ALS Vancouver thermal desorption media are readily available from a Client Service Representative.

VPHv measures Volatile Petroleum Hydrocarbons in air. Results are calculated by subtraction of specific Monocyclic Aromatic Hydrocarbons from 
VHv6-13, as per the BC Lab Manual VPH calculation procedure.
VPHw = VHv6-13 minus Benzene, Toluene, Ethylbenzene, Xylenes, Styrene, n-Hexane, and n-Decane

ALS Test Code Test Description

Misc.
Carbo-Tube

Carbo-Tube

Carbo-Tube

Carbo-Tube

Carbo-Tube

Carbo-Tube

Carbo-Tube

HYGIENE METHOD
EPA TO-17, BCMOE CSR (DRAFT JAN 2009)

EPA TO-17, BCMOE CSR (DRAFT JAN 2009)

BCMOE CSR (DRAFT JAN 2009)

EPA TO-17, BCMOE CSR (DRAFT JAN 2009)

EPA TO-17, BCMOE CSR (DRAFT JAN 2009)

EPA TO-17, BCMOE CSR (DRAFT JAN 2009)

BC MOE VPH

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier
L2163712-1, -2, -4, -5, -6
L2163712-1, -2, -4, -5, -6

Ethyl Acetate
Bromodichloromethane

LCS-ND
LCS-ND

QC Samples with Qualifiers & Comments:

Laboratory Control Sample
Laboratory Control Sample

QC Type Description

11
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Reference Information 20-SEP-18 13:48 (MT)

L2163712 CONTD....
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XYLENES-CALC-VA Sum of Xylene Isomer Concentrations
Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers.  Results below detection limit (DL) are treated as zero.  
The DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

Carbo-Tube CALCULATION

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

17-718021

Version: FINAL   

11
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Chain of Custody (COC) / Analytlcai 
·· ~ 1111111~irn Umftl I I II Ill I II I -- , 

COC Number: 17- 718021 A Enulranmental 

Request Form 
I ; 

L2163712-COFC I Page I or ' Canada Toll Free: 1 800 668 9878 I 

www.alsalobal.r4m 
'- ( 

-· .. 
Report To C"'1tacl and 2""'t>•"Y name below wiN ._, on lho final report Report Foih~,~,,.~um,ounon-- __,,. .. _ ,,. - -· Select Servlt4 LGYel Below• Contact your AM ta confirm all E&P TAJs (surcharges may applyl 

Company: l>l--' (t.-.\;1··- - A -.l ,_0/ Select Report Format [Sl,/PDF □ EXCEL I I El)() (DIGITAL) Regular [R} hll Standard TAT~ reo:lved b)' 3 Pm -business d,vs • no surcharges ape)ly 

contact: , .. ~4 {A~'2. ~ "1-1>~ ~ Quality Control (OC) Report wttn Report Cl vesO NO ~} 4 day (P4-20o/. J □ ~ 1 Business day (E-100'¼1 □ 
Phone: l7r., •• A u •. lr\l'\ -- • ..... 

u,, 0 COmpare Results to 0 1t!ll1a on R.~ • l)roYicle ~etails below it box - H J day (P3-25%) □ 
I Samt, Day, Weekend or Statutory holiday [E2-200% 

IJ Ew.JL I HAil [J FAA 
.. ! C Com~y add~ betow will appea, on Ille final repor1 Select Distribution: I ., 2day(P2-SO%) □ (Laboratory opening fees may apply) J 

Street: I S-c,o - l I '8 S <.,J ( - --- ... J" ~ _ .,, Email 1 or Fax 7 - ' ..1 A\ .... o ~ · ........... ,-....,.. Oatound Time RequJrtd IOraU E&.P TA t a: dd•fflll',m~v;· hh:mrn ". 
C~y/Province: VO."r- - L> - (l.j I) Ema112 ~.-• A-< a, -- ..,.,- ..! ','-:.,~ ' F« Mb ihMCf1111ot be plrfon'ood ttcord'ngto Utt $U"lllte le--&I stketed. yo,., t11llltie COl'l"lactl9d, 

Postal Code: Emall 3 \ L) 0 " Analysis Request 

Invoice To Same as Report To I~ YESL7 NO Invoice Distribution lndiO-'>te FiNorod (F). Pr....-..., (P) o, Filt01'!d and ,,, ... ....i (F/P►- ,l2 
3 

Copy or lnl/04oe with Report C5 vrs [J Select Invoice Distribution: □ EtWL □ MAil [ " NO FAA "O 

Company: Email 1 or Fax 

~ 
~ 

Contact: Ema~2 .:! 
• 

Pro.lea lnlom,atlon Oil and Gas Required Fields (client use) 
.., 

~ I 
ALS Accoum II/ Quote 11: u)l11(.,~~ AFE/Cool ~lor. PO# 1 

... 
• s~ss -o,.o , .. ., Job#: t.tajorlMinor Co<ie: Routing Code: Ill 1 II: ... ~ 

w 
PO/AFE: Requisitioner: z 

LSD: : 9 ! ~ 
Location: 0 0 .., z 

.. 
Ii :a: 

~ 
0 

Sampler:~.~\~> 
z 0 

ALS Lab Worll Oider # (13b U$e only): ALS Cont.ct: B, \-(o-c,k_ 0 ~ ~ 
"' .!! II: 

~ 
~ i Ill 

ALSSampt.# Samplo ldontlficatlon and/or Coordinates Date Time Q. <II 

(lao UM only) Sample Type ~ e 2l 
(This description will appear on the report) (dd-mmm-yy) (hh:mm) ;i :, 

"' z 

~\J\'~ 1z.So.r.~ 9 ~t>O f>v "I, 

$V \Y ~q :.c; ~ 
-u~. 

Sv \ .v, l2•5S -I.. 
~\)\~ ..J.. 

.. ~V\R l\.f ·. ,o ~ .. 
"?e>3 ', l'-1·,,o ,, -){ 

-

Special lna1ructiotls I ~lfy Criteria to add on ,cport by clK!dng an lhe drop-down 1"51 below . &AMPLE CONDITION A'S RECEIVED (lab l!S8 only) : 
Drinking Water (OW) Samples' (client use) (eleclronie COC onlyj Froieo LJ SIF Obser:vatior,s ,Yes LI No LJ 

Are sampl~ 12k"1 trom a Regu,= u,. System·, tee Pacl(s □ Ice _Cubes . 0 Custody $ea! intact Yes o , ., 
Nµ · □ ·< 

IJ YES [.J NO Cooftng Initialed □ : . 
Are sample$ for human consi.mp1ion/ US&? IN!mAl COOlEA T~M'ERATURES "C I Fl>IAI. COOl£R TEMl'ERAT\JAES "C 

I I VB I I NO 

SHIPMENT RELEASE (client use INITIAL SHIPMENT RECEPTION {lab use only) 
Released by: 

n_,,,,,_ -111-_ 
I Date: I n me: Recelvecl by:· Date: n ine: Recilfvedby: 

F RE ER TO BACK PAGE FOR ALS LOCATIONS ANO SAMPLING INFORMATION . I WHITE LABORATORY COPY YELLOW CL ENT COPY 
Feilureto comc,tei!I an portion$ of " is fo,m maydel&y anal)'Sia. ~ fill in ttllsl form lEGl9lY. 8y the ute o1 this f.>n'll t'M!t user ack.n(JN!edges ttnd 11Qrs:M with lht Torm~ and CondffiOM 9S '4)ecif18<1 on the back pAgA crtM wh'te • ltport t'C!py. 
1, ff any W818' -.iples ant laketl froot ~ R191.1lat.d Ortnkl119 Wiler (OW) Sy1tam, please $Ubl1ll using an AuUtortzied OW COC torm, 

l)J) 
FINAL SHIPMENT RECEPTION (lab use only) 

- AL..- · 
Date: 

SEP 132018 TJr : ,. j I ,, 
., . , .. J I . 'f21'.1\Tffil()fl 

•£ -
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A 
- - - -----

THERMAL DESORPTli 1111l111i11ill\ll\ll\\\lH 
SAMPLING INFORMATj L

2163712
-COFC · 

- ··- ---
ALS File # ___ _ BR224065 

1:fate Returned: 

QC Check: 
(To be filled out by ALS upon return of samples to ALS) 

~~1~~-Samplhfg Supplies '.(To"!be.fille~ •out-byALS)~~'::-:_•~~~'·· t 
~- .• ...r ...-.::.· ,. ,.. - ·· .. ~.... ·; ~_!" ..... -.ew','!'~ . --. ,;~-- ➔- • ~- - ·' ~- - --- ~~- "":~ •• ➔ ' •• • ..§: 

Company Name/Location: Pottinger Caherty 
Environmental 

Project/Job No: Not Supplied 

Pump Requested By: Andrea Rivers Date of Request: Sept4/18 l0:00am 

ALS Account Manager: Brent Mack Pump(s) Prepared By: 0f'I\ 
# of Pumps (TD X l @lO0mL/ min): 1 V Date Required @ Shipping: . Sept 6/18 4:00 pm 

/ 

# of Pumps (TD x 2@100ml/min): 1 ✓ I Flow Verification Tubes 2 ✓ J Other 

Other Supplies Provided: Lithium-ion Battery Charger /,_ Pelican Case (Single) v / 
Splitters & Tubing 1 Y splitters / 6 small connector plastic tu bin~ . 

TO Tubes 7 v Pelican Case (Multiple) 
Alkaline Battery Adapter Additional Pumps: 

:2[f.. FJ.O.Y!i!!~te"s"1(F:l<>~..i'r½.~~~foif _~n._d~ft~T:1'AI..S/ f!o~~ttSiiil;Sf~U~ ~-'i'eiiJ)-:~~; :.-;,;:~ i~ 
Pump ID Pump flow before Pump flow after Pump Flow in situ Notes 

samplinQ (ml/min)· ALS sampling (ml/min) • ALS (ml/min) - CLIENT' 

1. t)(7~6'7 
A IDO A A~~ ().>JS 
B qq B B ftt7\N~ 

20/'qsg-z. A 
\0\ 

A A 

i R 8 8 
!-···- .. .. ..... -~""· 

i :•;. !A A A 
t 
I B B B 

I -· • •. I 
4 • • • ~. - - ·· i -,:- ··---- -

! ·L A A 

B B I~ 
~ If in-situ flow measurement s have been provided, these will be used for al l air concent rations calculations. 

ftl)4,J ,~~ ~f.;~~fnp_le'l !1J.(<>r.m~ti'on: <T.9i b .~J_il~-~ci[~:~1~~y~~ -l~eijt~~ ~~~":~:~•::·?'~--~:'~~,~,~· ....... ,. 

~ Client Sampling Elevated Levels Recvd TD Tube 
I _,. 

Serial # Sample ID 
Pump# Time Date/ Time Expected? . @ Lab 

-c7 
(min) V ? N [YI' ,..__ 

l ~o v 
1 L,o l) 3 'l51. <b\J \ ~ O\<::t6Z7, '2-b 12 Se.o+ \6 

" l'iSv ,.,,.. 2 C,o IS-Zt.t'S'D '5\J I~ 't) \ ?- t.\ l# l.. 2-o 
' l 't) V 3 c,, 0 15 l tLI:) 5Vlv OlC\02,'2. 2-0 
t I lJ \, 4 (7 0 I c,3q 8t SlJ\S 01-z,qb(., 2- l 

"' ,, 5 C,ol~S":72o Sv1-=1--- o\C\ 02,,z -Z., IO 

l '9 " / 6 b O I-S14 4 0 Sul4 0\ '2,£.11,,(o z.' 
I 4 5., 7 (nC,I ~ '24 GO --:Z7\.~ N .,_ L.11.Plo 2c) I/ • I 

8 
9 

10--

✓ 11 (,,DIJ ~q3J Haw V ~< f ~k«. ~'In A - r-...... 

✓ 12 6 01 S ,-z "30 -~ 1 v.BF.5 .---- . -= - ... - --
~vt",· t>1'\1P- '?.. 
sv t~ 01<v'fts-L 

S'I..-J 3 ~ ..... 

- .)I; I oJ LUIU . ✓ - ~"@.V A- !0 
ADDRESS 8081 Lougheed Highway, Burnaby British Columbia VSA 1 W9 Canada I PHONE + 1 604 253 4188 I FAX +1 604 253 6700 

ALS CANAOA I.IMITEO Part of the ALS Group A Campbell Brothers Limited Company 

Gl-•Ul'),,<­
v-o-o 



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

18-MAR-19

Lab Work Order #: L2245605

Date Received:Pottinger Gaherty Environmental 
Consultants (PGL)

# 1500 - 1185 West Georgia Street
Vancouver  BC  V6E 4E6

ATTN: Zayed Mohamed FINAL   
22-MAR-19 17:58 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Brent Mack, B.Sc.
Account Manager

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

Client Phone: 604-682-3707

5355-01.01Job Reference: 
NOT SUBMITTEDProject P.O. #: 

17-827798C of C Numbers:
Legal Site Desc: 

City of Vancouver - FOI 2022-084 - Page 1676 of 1790

www.alsglobal.com 
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22-MAR-19 17:58 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2245605 CONTD....

2PAGE of

Version: FINAL   

3

WATER

Water
16-MAR-19

BH01M

L2245605-1

Hexavalent Chromium-Dissolved (mg/L) <0.00050Speciated Metals
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Reference Information 22-MAR-19 17:58 (MT)

L2245605 CONTD....

3PAGE of

CR6-D-IC-ED Chromium, Dissolved Hexavalent (Cr +6)
This analysis is carried out using procedures adapted from method 3500-Cr C in "Standard Methods for the Examination of Water and Wastewater" 
published by the American Public Health Association, and with procedures adapted from Method 1636 published by the United States Environmental 
Protection Agency (EPA).  The procedure involves analysis for chromium (VI) by ion chromatography using diphenylcarbazide in a sulphuric acid 
solution.
Results are based on a field-filtered, field-preserved sample.

ALS Test Code Test Description

Water APHA 3500-Cr C (Ion Chromatography)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

17-827798

Version: FINAL   

3
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A Enutronmental 

Chain of Custody (COC) / Analytical l 111m11111~
2
~!![mru! 1111111111 

COCNumber. 17 - 827798 
Request Form 

Page of 

Canada Toll Free: 1 800 668 9878 
'fiS':/Jli. !:!l~glQbal,®.fll 

Report To CO<)taCI Ind ~ny-bel<M "ill-·· on !he 'Wl "'P0fh Report Format I lk ·-. . . .. .•. ..•• Contact your AM to confinn an l!&P TATe {au«:herges may appll') 

Company: V(rt ./-,,. II 1 ,,..-,,, .A.Ab~ ... Jl-c.J,I • Select Report Format: L~F W EXCEL ~ ECO (DIGTTill.) Regular(R) I X-standaro T>,T r rea,,mJ bv 3 pm· l)uolinessdays • r.o su(tl1arQeS apply 

Contact l'l,..,, •id ,1,,;-i A d;' ,,.~c,fl Quality Control (QC) Report with Report ~ YES□ • NO i} 4 day [P4•20%) □ I 
I Bueln8'Js day~ • 100-4) C 

Phone: - l"!rtJ - -(tc;c .:.. - ),.-l'_r,.-, - □ "'-Rosults to Cnwlo on Rq,ort . p,o,,ide delals below ff bo>t chec!<ed 3 day [P3·25%] □ .1 Same Day, Weekend ,or Statutory holiday [E2 -200% C Company acldres.• below -,.ill appeal o'lft1e firu>I report Select OistribUtion: Ul' EMAIL I I w.lL O F/13. ~ 2 day[P2-50%) □ (Laboratory opening feea may appty) ) 

Street: I<. nr, --. I U<S, /.,, I ( .. -,-aa..-frl ~ !- Email I or Fax l"M ....-(.A .,, • A A {) ,j//4) ",- ..., -,._, ,1) .(.Af,, Dato and TkM Required 1or .Jll E&P TATs: dd-mmm-yy hh:mm 

City/Provinoe: , J.,.. ,,, r.PI u rt a r , R/ (/ Email2 - •vv I IF0rtN«tthll c•~ ~tbe"'1o,mtd~4tdlnototh• aer,~lll'fl1 .. ~you.m beconlael:"1, 

Po$1~1 Code: . - 1/K~ l,f P:f:; Emall3 Ana1y,1s Request 

lnvOlce To Same as Report To D YES □ NO Invoice Oietrib11llon IMltalG nl!<ll<>d (F). Prese:ved (P)or Flte<ecl enc, Preterved (f/P) below Q 
0 YES □ IQ- EMAIL □ MAIL n FAX 

(/J 
ic'I' 

;; 
Copy of Invoice wllh Report NO Select Invoice Distribution: .J "' 0:: 0 

Email 1 or Fax I'f>ro J\,h' li'Vl /lJ {),,nJ7>r, I) .f'GV\ w 0 
;, 

Company: I Conlael: EmslI2 . I VV z - ::c 
_ .. _ Project tnformallon Oil and Gas Required Fields {client use) ~ :::: z l ALS Account# / Quote#: ~ £:.A.7 .. C.(1 AFE/C0$1 center: PO# z 

0 0 ~ 
., 

Job#: c2rc::;..,..()J -"."II - MajOI/Minor COde: RO\Jling Code: () l 
PO/AFE; .- -. - · -

Requisi1ioner: I.I. ~ 
(/) 

Q 

0 -~ 
w a: 

LSD: Location: .J ~ 0:: a. 
ALS Lab Work Order# (lab uae only): ALSContacl: Sampler: w Q 

al -S'. :E I!! 
:E 0 

Sample Identification and/or Coordinates Date Time v <C W · 
ALSSample# 

Sample Type :) ... 
~•b ugeollly) (This description win appear on the report) (d11-mmm-v;) (hh:mm) z (/) ~ 

"' 
K.l-hOl M 1£.. M,.f F AM t f.,,( ' ...J l 'x 
- V 

. ,, 

Drinking Water (DWJ Sample&' (clltnl use) 
Special lr,euuc:done I Spkify Criteria to add on repon I>)' d icking on the drop.down "81 i,.iow SAMPLE CONDITION AS RECEIVED (lab use only) 

(electronic COC only) Frozen LI SIi' Obsetvatlons Yes u No u 
,ve •ample• taken from • RtgUl"18Q ow ""'i.m? Ice Packs Gtlce Clibes O Custody seal inlact Yes D No D 

OYES~NO Cooling Initiated ""[j 
Are eams,lea for hum~naump«ion/ uao? INlfflAL COOi.ER TcMPElli\TUf\ES •c I FINAL COOLER la.!PERATIJRES -C 

- IIYES NO l h 
/ I I SHIPMENT I ELEASE (c lient use INITIAL SHIPMENT RECEPTION (lab use only) FINAL SHIPMENT RECEPTION ( lab use only) 

Rel~;j,j f1 f/_/ l°i?i. Mai to/ ili~~ Recel\iellby: Date: Time: Received by' l·i /\ Date: >II~ Time: 

.. .J 0~ s;, f~ p ;:-•r BACK ~AGE FOR ALS LOCATI .,...5A,.v SAMPUNG INFORMATION I ,. WHITE -LABORATORY COPY YEl.LOW • CLIENT COPY ---
any'wl!liei ~" aro kl ken from ;. Rogulatied Or1nklnt We~ IDW) Syn.m, p!ease avbnit twng an Auttlorlud DW COC form. 

. . 



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

18-MAR-19

Lab Work Order #: L2245606

Date Received:Pottinger Gaherty Environmental 
Consultants (PGL)

# 1500 - 1185 West Georgia Street
Vancouver  BC  V6E 4E6

ATTN: Zayed Mohamed FINAL   
22-MAR-19 13:58 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Brent Mack, B.Sc.
Account Manager

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

Client Phone: 604-682-3707

5355-01.01Job Reference: 
NOT SUBMITTEDProject P.O. #: 

17-827797C of C Numbers:
Legal Site Desc: 
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22-MAR-19 13:58 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2245606 CONTD....

2PAGE of

Version: FINAL   

3

WATER

Water Water Water
18-MAR-19 18-MAR-19 18-MAR-19

BH134M BH125M BH115M

L2245606-1 L2245606-2 L2245606-3

Diethylene Glycol (mg/L)

Ethylene Glycol (mg/L)

1,2-Propylene Glycol (mg/L)

Triethylene Glycol (mg/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

Glycols
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Reference Information 22-MAR-19 13:58 (MT)

L2245606 CONTD....

3PAGE of

GLY-WAT-FID-VA Glycols in Water by GCFID
This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Method 8015B, published by the 
United States Environmental Protection Agency (EPA).  The procedure involves treatment of the sample with a strong base (NaOH) and benzoyl 
chloride to form the corresponding benzoate esters.  The benzoate esters are then extracted with iso-octane and the extract is analyzed by capillary 
column gas chromatography with flame ionization detection (FID).

ALS Test Code Test Description

Water SW-846, METHOD 8015B, EPA

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

17-827797

Version: FINAL   

3
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11 IIIWIB ■Miff I 111111111111 N 

.., 
827797 A Enulronmental 

Chain of Custody (COC) / Analytical COC Number: 17 -
Request Form 

I L2245606-COFC Page I of 

Canada Toll Free: 1 800 668 9878 
'JIIDY. a!sill2!2s!l.~ID .... 

Report To ~ct ard COll)t)8ny name below will appeor en the tonal ,el)Ol1 /\ Report Format I Olatr'ibutlon • -· - -· - . ;W. Contact your AM to confirm •• E&P TAT• 1,11,ct,ergN may apply) -...... ... .... 
Company: ,)r-rl F JI , , A' 171-vl 1\11 n ,A l- ¥ Select Report Format; ~ PO~ EXCEL I?\ Et>~{D!GITAL) Regular (R) Dt'I" Starmtl TAT r recet"" by 3 pm• Dusrr.ess ~•no archlro,s l Plll'f 

Coolacl: ""7,.,J ✓1,d f' ~ " -.fl ~ .. A p ·Cl - Quality Control (QC) Report wilh R Ji! nsl_l oo 

ti 
4 day [P4-20¼] u I 1 Busl- day [E - 100%) L 

Phone: ,- { ~,,::n1-) ? q ~ - -=,.,::. tk) 0 Compin Result> to Crlt.,rta on Repo<t • J:<OYtd• delails bdow ff box t hed<ed 3 day (Pl,,25%] D Same Oay, Weekend or Statutory hOllday [E2 ·200¼ 
Corrciany sfu.s below ;;,111 9ppear on tlia final r~port Select Distribution: [0" EMAJL I I MAIL O FAX 2 day [P2-50"/4] D (Laboratory opening lees may apply) J C 

Stteet: Kl>s, - If & ~ L J ✓." ~ { rA 1 n S--:J.-. Email 1 or Fax '?lv\_.l, _ A ,0 J ./7} I).,.,.. ""~ I\ l ~ O.to> and TiM t st.qulr.d fo,.,. UP TATs: dd-mmm-yy hh:mm 

City/Province: ll.-, 11.r• ... u lP( Kr V Email2 - . - •vv FO'mtl that un n01 M ~ 6"0rdng to .., NIY!u le"1 .. ~ youwtl be eont8cUld.. 

Postal Code: f J .<' C iL t::L:.. Emall3 Anatyslt ReQUHI 

Invoice To . · Same as R81)ortTo M ru□ 00 Invoice Distribution J lnd'calo Flltef<d (F). Pr-"""' (P) cr Filtored and P!Mel\-ed (FIP) - Q 
0 ruO li7T EMAIL O MAil n "' '')I.,_, I Copy of lnvoioe with Report NO Select Invoice Oistribullon: FAX 0:: .J 

company: Ema111 or Fax tr:_ro C'l,%..·,,.._ tuJ (),, ... ..Jnuh r~ w 0 z l 
Contact; Email2 ' · vu ' ::c .. 

~ . 
..E 

_Proj~ lnform_!tlon Oil and Go.$ Requirod Fields (client use) 
. -. 

l . . z 
ALS Account # I Quot& #: •~ E>b $SU - ·-- AFE/Coot Center. PO# z 0 0 
Job#: Y<. 5 S - 0 /_ () I ~ta,orl).tinO< Cade: Routing COde: (J 

"' 1 
PO/AFE: Requisitioner: LL. \., 0 

0 - w Ill: 

LSD: Location: 
~ .J ~ 0:: a. 

ALS Lab Wo/11 Order# (lab use only): ALSContact:"g• (\~JR . Sampler: w 
~) fil m :i ... 

Sample Identification and/or Coordinal8" Dal6 Tlmo 
:E 
~ c( I ALSllampl•# Sample Type :::::, 

{lab uee only) (This description will appeaf 011 the report) (dd-mmm-yy) (hll:mm) z "' Kl-ltt'I/Vl l'6 -M61,( Jq M I ./ty. w 1_ )c-

'Kr.,/ 12 ~M I I '2.. x 
'K. J-1 II <: M .v \} .. i/ 17 X 

.. 

Drinking Wattr IOW) SampleS' (client use) 
Special lnatrvctiona I Specify Criteria to add an report by clicking on the drop<IO\On l ist below SAMPLE: CONDITION AS RECEIVED (lab use only) 

(electronic COC onlyl Frozen SIF Observation& Yes u No u 
~'• Nmples tak•n rrom a 1U!1Jula1-d un sysi.m7 · ice Packs Ice Cubes O Custody ~al Intact Yes □ Na □ □. YES \er NO Cooling lnlfialed -El 
~ ,. Nmplea for twma,, conaumpUonl uee? INIITIAL COOLER TEMPERATURES 'C I A""'L COOLER TEMPERATl!RES 'C 

__J I YES . I~ NO 1 IL 
V I " s El.ltASE lcllent UH INITIAL SHIPMENT RECEPTION flab UH onl1) FINAL SHIPMENT RECEPTION llab uae onlyl 

<. Ref.ff. by: f l ~l Le: Ii /v'lfi..J. l°i lti:7 Received by: Date: Time: Received by: \i I~ 
Date: 

> / I~~ .. Time$'/ ~},, '//,e n h : ;: ~~ :r.,: P~E Fvn ALS Luc;Atl°! SAND SAMPLING INFORMATION ,vnfTE • LAB""" TORY COPY YELLOW. <.;LIENT COPY ..-.N :»\lm>I.T 

any w "' .. rnples . ,. - ~°"' • "-- l)lffllllng w ... , (OW) Spum. iw- Wbmll ushg an Aull>O- ow coc '·""· 

---·-



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

20-MAR-19

Lab Work Order #: L2246811

Date Received:Pottinger Gaherty Environmental 
Consultants (PGL)

# 1500 - 1185 West Georgia Street
Vancouver  BC  V6E 4E6

ATTN: Zayed Mohamed FINAL   
26-MAR-19 16:32 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Brent Mack, B.Sc.
Account Manager

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

Client Phone: 604-682-3707

5355-01.01Job Reference: 
NOT SUBMITTEDProject P.O. #: 

14-493095C of C Numbers:
Legal Site Desc: 
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26-MAR-19 16:32 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2246811 CONTD....

2PAGE of

Version: FINAL   

4

CARBO-TUBE

Air
16-MAR-19

BH02M

L2246811-1

1,3-Dichloropropene (cis & trans) (ug/m3)

Tetrachloroethylene (ug)

Tetrachloroethylene (ug/m3)

Trichloroethylene (ug)

Trichloroethylene (ug/m3)

<3.0

<0.030

<15

<0.00025

<0.13

Volatile Organic 
Compounds
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26-MAR-19 16:32 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2246811 CONTD....

3PAGE of

Version: FINAL   

4

MISC.

Air
16-MAR-19

BH02M

L2246811-1

Air Volume, Client Supplied (L) 2Field Tests
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Reference Information 26-MAR-19 16:32 (MT)

L2246811 CONTD....
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AIR VOLUME-VA

VOC-1,3-DCP-CALC-VA

VOC-TDMS-VA

Air volume (L)
Sum of Cis and Trans Dichloropropene

VOCs by Thermal Desorption and GCMS

The Sum of Cis and Trans Dichloropropene

This analysis is carried out using procedures adapted from EPA TO-17 (January 1999) and BCMOE analytical method for contaminated sites "VOCs in
air by thermal desorption tube / GCMS" (November 2009) .  Air samples are collected onto a sorbent tube either passively or actively via air sampling 
pumps.  The tube is thermally desorbed and the VOCs are determined using gas chromatography with mass spectrometry (GC/MS).  Surrogate 
recoveries may not be reported in cases where interferences from the sample matrix prevent accurate quantitation.  Air sampling media have 
maximum safe sampling volumes (SSV) for each compound. Exceeding the SSV (noted below in litres) may cause the compound to break through the
media, leading to a negatively biased result. Lower boiling point compounds such as vinyl chloride (10), chloromethane (6), and dichloromethane (40) 
are particularly affected. SSVs for ALS Vancouver thermal desorption media are readily available from a Client Service Representative. Where SSVs 
have been exceeded, please contact ALS regarding data interpretation as results may still be fit for purpose.

ALS Test Code Test Description

Misc.
Carbo-Tube

Carbo-Tube

HYGIENE METHOD
Calculation

EPA TO-17, BCMOE CSR (DRAFT JAN 2009)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

14-493095

Version: FINAL   

4

City of Vancouver - FOI 2022-084 - Page 1687 of 1790



City of Vancouver - FOI 2022-084 - Page 1688 of 1790

Chain of Custody (COC) I Analytical 
Request Form l 

I 
~ • COC Number. 14 - 4 9 3 Q 9 5 

Enulronmental 
www.alsglobal .com 

Page _l_ of _j_ 
Canada Toll Free: 1 800 668 9878 

Report To A Report Format / Distribution · - se1ect ~ 'tt\rv _ . -· jtfow (Rush Tu-naro\JOO Time {TAT) is riot aval:lable f0< all tests,) 

i-:C:.:o:.:.m:.::.pa::":..:.Y:....: -...,,FV(i..'Tl,!k-:...,_1...,,tf'.· . .n."".1,,•~""•'.uil'O"hl.L.!c.4'i\.~sil~Jli<i'~"J....l-~i:!::::·v~ . .__ ____ -lsetect Repoo Format ~ PDF ~ excei..,t] 

..,c__,on,...,....ta_ct_· --&.1-7,""'"""f.'.c;.., ,,A=._µM,ug..-cf,.. . .._1,1.l,...,'l.,~ l>.=.,1.J.-____ • _____ -iauallty Control {QC) Repon with Report ~ Yes 
Address· - L - - -

1 
/ _ D 01te<1a on Report · provkle details below if t>OJ< c!led<ed 

EDD (DlGITAL) 

□ It, 

Regular (Slllndord TAT if re<eived by 3t)rnJ 

PrlCrity (2-4 busine>'S days if re<~led by )pm) 

e,...-go:n,;;y (1·2 busi,.e.• <Jars r ,_ by Jpn) 

/'., 0 0 - I( g S tJ {,r ._ ; d g 1' , V QM Ult.A. u.J/ ' Select Dislribution: ..tic! EMAIi. D MAJJ. D F~ 

R ~ 

p D 
E □ 
E2 □ S~l'TIQ day 01 wtekQf\d emer~nc:y it re.::eNM hy JO;.,n - (O'ttlct AI.S few surch~. 

Phone: /'!o'' - 8('~ s -~ 4Y'"' . Email 1 or Fax L r"'\.n l A ,., l A I) d /4), r.-..ea 1\1..J\ . ,. _A\1\1 Specify Date Required for E2.E or P: I 
{, 1 -. 'fl;) ..;J Email 2 - 'vv ' Analysis Requ9$t 

Invoice To Same as Repon To )c""Yes r No Invoice Distribution !M ic.rte Fllete<I (F), Preserv«I (P) or Flter«I ano p,....,..,.(I (FIi') belO'N 

Copy or I ovoice with Reper\ r Yes r No 

Company: 

Contact: 

Project Information 

ALS Ouole#: 

Job#: 

PO/AFE: 

LSO: 

ALS Lab Work Ord..-. (lab use only) 
1 

ALS Sample# 
{lab use only) 

Sample Identification and/or Coordinatff 

(This desaiplion will appear on the repcn) 

~ lt02.M 

Select Invoice Dlslribution: ~ flWL □ IWL □ FAA 

Email 1 or Fax l't..co J) hitnli /a') ~~,.,,A (,al/\ 
Email 2 . l V\J . 

Oil and Gas Required Field~ (client use) 

Approver ID: Cost Genier. 

GLAccount: I Routing Code: 

Activity Code: 

Location: 

ALS Contact: t). M.a_e,(,e_ Sampler: 7PM , 
Date Time 

Sample Type 
(dd-mmm-yy) {hh:mm) 

lhMLr /°I ~ A.:r 

Drinking water (DW) Sam pl"' (ctlent use) Special Instructions / Specify Criteria to add on report (client Usel 

j 
',I 

:s 
~ '~ 

1 
:--

~ 
0 ~ - ~ -d ~ 
J v 
~ ~ 

'ii \I 
' 

~==============="""':'---+---------------------------------IFroien 
,tire samples taken f rom a Regulated uyy System? toe pacl<s Yes 

r Yes r No Cooling lniliated 

SAMPLE (:ONDlTlON AS RECEIVE;D (lab use only) 

SIF Observations Yes LJ 
0 No O Custody seat intact Yes D 
D 

No 

No 

Are samples for human drinking waler use? lNilTlAL COOLER le.MPERAT\)RES "C I FINAL COOLER TEMPERA TUR es 'C 

r Yes r No ...,, 
./ I S ~ P.111E-'4TmELEASJ; {clienl use) INITIAL SHIPMENT RECEPTION (lab use only) FINAL SHIPMENT RECEPTION (lab use only) 

Received by: Date: Time: Received by: 

/ ErERfa-6ACfl:. PAGE ~ORALS LOCAnONS AND SAIIIPDNG INFORM .. TION WHITE . LABORATORY COPY YEUOW. CLIENr COPY 

/ Fa1111.1re tl, oornplctc au portions.cf tflis fotni may detay ane.1)1\',i,. Pmae li11 in tni, form LEGIBLY, 9~ 1M tJS8 Of thia ~"" lhe user acknOIMedges and 8Qfecs w!tti the Term, .::irtd Co~s es speei(,iw;: en lhe b&clt i,age or the white - report CO?)', 

1. If any walff( H mples a re lalum horn ;, Rogulated Drinking Water (OW) System. ptt9$8 submrt us!r,g an A111horb:e,c1 ow coc form. 

e 
"' <= 

~ 
8 
0 

11 
E 
::, 
z 

u 
□ 

I 



City of Vancouver - FOI 2022-084 - Page 1689 of 1790

A THERMAL DESORPTION 
SAMPLING INFOR.MATION 

ALS File# BR237579 ------
iTO be fi lled out by ALS upon return of samples to ALS) 

Company Name/ Location: · -~ PGL ,,,. -

Date Returned:-1; 

Zayed Mohamed Date of.Request: ~i Mar 11/ 19 10:00 am 
,l!«~ t.!:v. ;t-: · :-, 

ALS Accou_nt Manager: Brent Mack 

# ·or Pumps (TO x 1@100ml/ min): : '1 Date Required @ Shipping: .. Mar 12/ 19 8:00 pam 
-~t, -~ _.,, ..;!I,,. ~-"'-" 

# of Pumps·(TD x 2@100ml/min): 1 Flow Verification Tubes t ,,,,.,,..,. Other 

2. 

3. 

4. 

• • ..: : '&-

Pelican Case (Single) 
Pelican Case (Multiple) 

Additional Pumps: 

Pump ID !l: ~ Pump flow before . '" Pump flow after . '<l'( Pump F_lo~ in situ ·!-; 
··• :~ :!::, sampling -(~L/min): ALS~ . s ampling (ml/min) - ALS~ (ml/min) - CLIENT' 

' 1\ :,,Notes 

A 

B 

A 

B 

A 

B 

A A 
B 8 
A A 
B 

A 

B 

B 
A" 
B 

... .......... 

' If in-situ flow measurements have bc-.en provided, these will be used for all air concentrations calculations. 

l 3:1"Sarripl( lnfo"rn,,~tion (To 9-e- rnled~tj_bV.:,Client)~ ~~-'94!1fi'.¢~~~ik 
TD T u b e Client Pufu p -~ , Sa~~~ng ~- Dat;/Time "'-· , / 'e;:~:~~:;els ;~~: 

i)•, s:r ial : ::,_ .. S~mp~e ID '-~ (m in) '"' :-~ ."'" ~11,- ·r~~ ffl' . y , ? N :i,~ !Yr 

, 3 

4 

s -~ .. ----------t-- -11 IIIIIIIIIIIIIIIIIIIHIII IIIIIIIIIIIIIIIIJI 
.. 8 L2246811-COFC 
------- --+------+------+--------... 

9 

11 

✓ -;:;,~u MAi 2 0 2019 @ \/Pr ;iv - .I 
ADDRESS 8081 Lougheed Highway, Burnaby Bri tish Columbia V5A I W9 Canada / PHONE + 1 604 2 53 4 188 I FAX + I 604 253 6700 

ALS CANADA UMITED Par1 of the At$ Croup A Campbell Brothers Limited Company 

ww.~lsgtobal.ioin · · - -: : 
. ~ . . ' . . - . " 

-

J 

✓ 



 

  

Appendix 8 
 

Vapour Partitioning Equations
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EXHIBIT 2 – PARTITIONING EQUATIONS

1. Groundwater Contamination Source

If Cw,i < Xi * Si    then    Cv,i = UCF2 * Cw,i * H’

This equation is intended to determine if the chemical is likely offgasing from contaminated groundwater or from a 
NAPL source.  Xi * Si = theoretical maximum concentration of the chemical in groundwater in contact with a specific 
mixture (ie gasoline). If the observed concentration in groundwater is greater than this value, the groundwater is 
likely in contact with NAPL. If observed groundwater concentrations are less than Xi * Si then it is assumed that the 
chemical is offgassing  from the groundwater.

If Cw,i >= Xi * Si    then    Cv,i = max [UCF2 * Xi * Si * H’ , UCF1 * Xi * MWi * Pi / RT]

These formulas are applied if it is possible the chemical is sourced from NAPL. Soil vapour concentrations are 
estimated whichever of the following scenarios generates the greater estimated concentration: 1) off‐gassing from 
groundwater which contains the maximum possible concentration of the parameter; or, 2) off‐gassing directly from 
a NAPL source

Parameter Definitions
Cw,i = Groundwater concentration (µ/L)  Measured site specific

Xi = Mole fraction (unitless)

Estimated from chemical data or obtained from literature. Xi is the fraction of a chemical in a mixture. For example, 
if the Mole fraction of benzene in gasoline is 0.0137, then there are 1.37 molecules of benzene per 100 molecules of 
'gasoline'. A liquid which is pure (eg. 100% benzene) has a Xi=1. Some estimated values for Xi in gasoline are in the 
HHRA vapour guidance Table III‐3

Si = Pure chemical aqueous solubility (mg/L) 
Chemical specific ‐ HHRA table 1, (maximum concentration of the chemical that can remain in solution at a particular 
temperature/presure, usually 1 atm/25C

Cv,i = Soil vapour concentration (mg/m3)  Calculated
H’ = Dimensionless Henry’s Law Constant  Chemical specific ‐ HHRA table 1
UCF1 = Unit conversion factor 1,000 mg/g
UCF2 = Unit conversion factor 1,000 L/m3
MWi = Molecular weight (g/mole)  Chemical specific ‐ HHRA table 1
P = Pure chemical vapour pressure (atm) Chemical specific ‐ HHRA table 1
R = Gas constant (m3‐atm/K‐mole ) 8.21E‐05
T = Absolute temperature (K, 273oC + T(oC))  Measured/Estimated site specific

Tetrachloroethylene Characteristics

H' 1.08E+00
Si (mg/L) 1.50E+02
Si (µ/L) 1.50E+05

Predicted Cvi if Cwi tetrachloroethylene is 1.2ug/L 1300ug/m3

Predicted Cvi if attenuation factor is 0.02 26ug/m3
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Iron and Arsenic Statistics 

City of Vancouver - FOI 2022-084 - Page 1692 of 1790

IVPGL 



NumObs # Missing Minimum Maximum Mean Geo-Mean SD SEM MAD/0.675 Skewness CV

     16       0       3.01      16.5       9.508       8.545       3.991       0.998       3.988     -0.146       0.42

     16       0  19100  37300  29556  29103   5112   1278   3929     -0.613       0.173

NumObs # Missing 10%ile 20%ile 25%ile(Q1) 50%ile(Q2) 75%ile(Q3) 80%ile 90%ile 95%ile 99%ile

     16       0       3.995       5.31       6.488      10.11      11.53      12.5      14.05      15.38      16.28

     16       0  22700  25300  25300  30700  32550  32700  34900  36175  37075

Location Depth Arsenic Iron

BH119M 6 13.1 22100

BH120M 5.7 12.5 19100

BH121M 6.4 9.51 35800

BH135M 5.5 5.31 25300

BH139 5.6 6.88 23300

BH140 6.5 8.71 25300

BH141 6.3 16.5 32000

BH143 6 9.72 30500

BH146 5.7 11.1 37300

BH146 7.2 11.2 30300

BH146 6.3 15 30000

BH149 6.5 11.1 32700

BH154 5.7 3.34 30900

BH155 5.2 10.5 31800

BH157 5.2 4.65 34000

BH158 5.3 3.01 32500

Percentiles for Uncensored Data Sets

Variable

Arsenic

Iron

General Statistics for Uncensored Data Sets

Variable

Arsenic

Iron

From File   WorkSheet.xls

Full Precision   OFF

From File: WorkSheet.xls

General Statistics on Uncensored Full Data

Date/Time of Computation   ProUCL 5.112/3/19 4:47:45 PM

User Selected Options
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     16      15

      0

      3.01       9.508

     16.5      10.11

      3.991       0.515

      0.42     -0.146

      0.962

      0.887

      0.125

      0.213

     11.26      11.11

     11.25

     11.26

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Suggested UCL to Use

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD SD of logged Data

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

Arsenic

General Statistics

Total Number of Observations Number of Distinct Observations

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Normal UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.112/3/19 4:51:11 PM
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     16      15

      0

 19100  29556

 37300  30700

  5112       0.186

      0.173     -0.613

      0.939

      0.887

      0.222

      0.213

 31797  31449

 31764

 31797

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

   95% Modified-t UCL (Johnson-1978)

Suggested UCL to Use

95% Student's-t UCL

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Minimum Mean

Maximum Median

SD SD of logged Data

Iron

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations
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n = 16 
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Data Appear Normal 
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Zayed Mohamed

From: Zayed Mohamed
Sent: 3-Dec-19 3:26 PM
To: Jerade, Liliana ENV:EX
Cc: Duncan Macdonald
Subject: RE: Next steps at the future St. Paul's Hospital Site

Thanks for your help, much appreciated! 
 
Zayed Mohamed, P.Ag., CSAP – Environmental Consultant PGL Environmental Consultants 
T: 604.895.7640 | C: 778.238.8113 | pggroup.com 
 
-----Original Message----- 
From: Jerade, Liliana ENV:EX <Liliana.Jerade@gov.bc.ca> 
Sent: 3-Dec-19 2:10 PM 
To: Zayed Mohamed <zmohamed@pggroup.com> 
Cc: Duncan Macdonald <dmacdonald@pggroup.com> 
Subject: RE: Next steps at the future St. Paul's Hospital Site 
 
** WARNING: Do not click links or open attachments unless you recognize the sender and know the content is safe. ** 
 
 
Ah well, more evidence for wide spread contamination from historical sources. 
 
-----Original Message----- 
From: Zayed Mohamed <zmohamed@pggroup.com> 
Sent: December 3, 2019 12:30 PM 
To: Jerade, Liliana ENV:EX <Liliana.Jerade@gov.bc.ca> 
Cc: Duncan Macdonald <dmacdonald@pggroup.com> 
Subject: RE: Next steps at the future St. Paul's Hospital Site 
 
Thanks Liliana, we will proceed on that basis. 
 
To be clear, there is arsenic in marine sediments below and adjacent to the pre-1912 fill, but no evidence that it has 
migrated from the site. 
 
Zayed Mohamed, P.Ag., CSAP - Environmental Consultant PGL Environmental Consultants 
T: 604.895.7640 | C: 778.238.8113 | pggroup.com 
 
-----Original Message----- 
From: Jerade, Liliana ENV:EX <Liliana.Jerade@gov.bc.ca> 
Sent: 3-Dec-19 11:46 AM 
To: Zayed Mohamed <zmohamed@pggroup.com> 
Cc: Duncan Macdonald <dmacdonald@pggroup.com> 
Subject: RE: Next steps at the future St. Paul's Hospital Site 
 
** WARNING: Do not click links or open attachments unless you recognize the sender and know the content is safe. ** 
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Hi Zayed, 
 
Your arguments make sense to me, as long as there is record of the 2 infilling phases (which based on your email there 
is) and there is no evidence of arsenic in the marine sediments  (which would imply there was no migration from your 
site) . 
 
I can see you have good arguments for managing this site through AG15. As you know, you don't need approval from us 
to use AG15, so it would be up to your AP to determine if the arguments you are presenting are valid. 
 
Please let me know if you have any questions about this. 
Thanks 
Liliana 
 
-----Original Message----- 
From: Zayed Mohamed <zmohamed@pggroup.com> 
Sent: December 3, 2019 11:35 AM 
To: Jerade, Liliana ENV:EX <Liliana.Jerade@gov.bc.ca> 
Cc: Duncan Macdonald <dmacdonald@pggroup.com> 
Subject: RE: Next steps at the future St. Paul's Hospital Site 
 
Hi Liliana. 
 
We are still hoping to manage this through AG15 without a pre-approval. From our last call it seemed like the primary 
condition for using AG15 was that the arsenic not be sourced from operations on the site, but sourced from the 
historical fill. I think we can make good arguments that the arsenic is not sourced from operations: 
 
-       The site appears to have been partially filled in two phases, some before 1912 and some after 1912 (based on what 
is shown on the 1912 fire insurance plan). Pre-1912 fill is more contaminated than post 1912 fill. Arsenic exceeds 
standards throughout the pre-1912 fill. 
-       Arsenic in native marine soil/(former sediment) is below or adjacent to the 1912 fill. If there was runoff from the 
pre-1912 fill it could have contaminated the adjacent marine sediments (which were not covered with fill at the time). 
-       APECs with metal PCOCs (primarily a smelter) operated after the 1930s, well after the site was completely filled. 
The smelter operated at the north end of the site on the former uplands portion; therefore it is unlikely to be the source 
of arsenic in the former marine sediments. 
-       Post-1912 fill overlaying some of the arsenic exceedances in marine sediments does not exceed standards for 
arsenic. 
-       It is possible that there is a naturally occurring component to this as well 
 
We are of the opinion, based on our discussions with you, that this still fits into the AG15 Scenario 5 box.  Do you agree? 
 
Duncan is in meetings until mid-afternoon. We can call then if you think we should discuss further. 
 
Thanks 
 
Zayed Mohamed, P.Ag., CSAP - Environmental Consultant PGL Environmental Consultants 
T: 604.895.7640 | C: 778.238.8113 | pggroup.com 
 
-----Original Message----- 
From: Jerade, Liliana ENV:EX <Liliana.Jerade@gov.bc.ca> 
Sent: 3-Dec-19 10:16 AM 
To: Zayed Mohamed <zmohamed@pggroup.com> 
Cc: Duncan Macdonald <dmacdonald@pggroup.com> 
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Subject: RE: Next steps at the future St. Paul's Hospital Site 
 
** WARNING: Do not click links or open attachments unless you recognize the sender and know the content is safe. ** 
 
 
Hi Zayed, 
I'll be out of the office at a conference tomorrow and Thursday  but I'm here today if 
you want to give me a call. 
 
Thanks 
Liliana 
 
-----Original Message----- 
From: Zayed Mohamed <zmohamed@pggroup.com> 
Sent: December 3, 2019 10:13 AM 
To: Jerade, Liliana ENV:EX <Liliana.Jerade@gov.bc.ca> 
Cc: Duncan Macdonald <dmacdonald@pggroup.com> 
Subject: RE: Next steps at the future St. Paul's Hospital Site 
 
Thanks Liliana, 
 
Is there a convenient time to call tomorrow? 
 
Zayed Mohamed, P.Ag., CSAP - Environmental Consultant PGL Environmental Consultants 
T: 604.895.7640 | C: 778.238.8113 | pggroup.com 
 
-----Original Message----- 
From: Jerade, Liliana ENV:EX <Liliana.Jerade@gov.bc.ca> 
Sent: 2-Dec-19 3:13 PM 
To: Zayed Mohamed <zmohamed@pggroup.com> 
Cc: Duncan Macdonald <dmacdonald@pggroup.com> 
Subject: RE: Next steps at the future St. Paul's Hospital Site 
 
** WARNING: Do not click links or open attachments unless you recognize the sender and know the content is safe. ** 
 
 
Hi Zayed, 
I am so sorry for the delay in responding. I have not had any luck finding sites with arsenic in sediments.  The only two 
sites that have done sediment sampling did not have arsenic exceeding standards. 
 
Give me a call if you want to talk about this and maybe we can come up with some options...three minds are better than 
one at brainstorming. 
Thanks 
Liliana 
 
-----Original Message----- 
From: Zayed Mohamed <zmohamed@pggroup.com> 
Sent: November 21, 2019 3:14 PM 
To: Jerade, Liliana ENV:EX <Liliana.Jerade@gov.bc.ca> 
Cc: Duncan Macdonald <dmacdonald@pggroup.com> 
Subject: RE: Next steps at the future St. Paul's Hospital Site 
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Hi Liliana, 
 
Just wondering if you had found any information on False Creek Sediments? 
 
Best regards, 
 
Zayed Mohamed, P.Ag., CSAP - Environmental Consultant PGL Environmental Consultants 
T: 604.895.7640 | C: 778.238.8113 | pggroup.com 
 
-----Original Message----- 
From: Jerade, Liliana ENV:EX <Liliana.Jerade@gov.bc.ca> 
Sent: 5-Nov-19 2:45 PM 
To: Zayed Mohamed <zmohamed@pggroup.com> 
Cc: Duncan Macdonald <dmacdonald@pggroup.com> 
Subject: RE: Next steps at the future St. Paul's Hospital Site 
 
** WARNING: Do not click links or open attachments unless you recognize the sender and know the content is safe. ** 
 
 
Hi Zayed and Duncan, 
So, it seems finding a site that has arsenic contamination deeper than the fill is proving very difficult. All the area wide 
designations we issued were for contamination in the fill material, and they had to prove that the native soils were 
clean.  I can send you a bunch of those sites if you want them, but their sampling usually ended around 2 mbg. 
 
Having said that, I'll look for sites that have done sediment sampling in False Creek, maybe you can use those ones as 
your argument for arsenic contamination...I'll get back to you once I find something... 
 
 
 
-----Original Message----- 
From: Zayed Mohamed <zmohamed@pggroup.com> 
Sent: November 4, 2019 4:44 PM 
To: Jerade, Liliana ENV:EX <Liliana.Jerade@gov.bc.ca> 
Cc: Duncan Macdonald <dmacdonald@pggroup.com> 
Subject: RE: Next steps at the future St. Paul's Hospital Site 
 
Thanks Liliana, 
 
Can we call tomorrow around 2pm? 
 
Zayed Mohamed, P.Ag., CSAP - Environmental Consultant PGL Environmental Consultants 
T: 604.895.7640 | C: 778.238.8113 | pggroup.com 
 
-----Original Message----- 
From: Jerade, Liliana ENV:EX <Liliana.Jerade@gov.bc.ca> 
Sent: 1-Nov-19 1:12 PM 
To: Zayed Mohamed <zmohamed@pggroup.com> 
Cc: Duncan Macdonald <dmacdonald@pggroup.com> 
Subject: Re: Next steps at the future St. Paul's Hospital Site 
 
** WARNING: Do not click links or open attachments unless you recognize the sender and know the content is safe. ** 
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Hi Zayed, 
 
 
Sure,  any day next week works for me except Wednesday afternoon and Friday. 
 
So give me a call when it works for you. 
 
 
Thanks 
 
Liliana 
 
 
 
________________________________ 
From: Zayed Mohamed <zmohamed@pggroup.com> 
Sent: Friday, November 01, 2019 12:39 PM 
To: Jerade, Liliana ENV:EX 
Cc: Duncan Macdonald 
Subject: RE: Next steps at the future St. Paul's Hospital Site 
 
Hi Liliana, 
 
Do you have time for a phone call next week to discuss? 
 
Zayed Mohamed, P.Ag., CSAP - Environmental Consultant PGL Environmental Consultants 
T: 604.895.7640 | C: 778.238.8113 | 
pggroup.com<https://can01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fpggroup.com&amp;data=02%7C01
%7Czmohamed%40pggroup.com%7Cd9d61c0341e9451f848a08d7783d86a7%7C8f5bec39eb564dfab5baafc6a2ec7424%
7C0%7C0%7C637110077958865340&amp;sdata=PAU1NHY55%2BNNFPL%2Bz6Gp9dHWR87xqSwhfvPXjsfIpvA%3D&am
p;reserved=0> 
 
From: Barrett, Janet ENV:EX <Janet.Barrett@gov.bc.ca> 
Sent: 31-Oct-19 1:30 PM 
To: Zayed Mohamed <zmohamed@pggroup.com> 
Cc: Jerade, Liliana ENV:EX <Liliana.Jerade@gov.bc.ca> 
Subject: RE: Next steps at the future St. Paul's Hospital Site 
 
** WARNING: Do not click links or open attachments unless you recognize the sender and know the content is safe. ** 
 
Hi Zayed, 
 
I'm writing in response to your inquiry of October 17, 2019, included below. 
 
Regarding issue #1, if you are able to show that the areas located above the infilled foreshore qualifies for no DW 
through P21, you would not need a Director's determination.  However, if you are unable to show that, you would then 
apply for a Director's determination that DW does not apply.  Could you be more specific regarding what data you have 
that would suggest that DW does apply? 
 
Regarding issue #2, this looks like an area-wide contamination issue.  Please contact Liliana Jerade (copied on this 
email). 
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Regards, 
 
Janet Barrett, M.Sc., P.Eng. 
Senior Contaminated Sites Officer 
Ministry of Environment and Climate Change Strategy Land 
Remediation<https://can01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.gov.bc.ca%2Fsiteremediation
&amp;data=02%7C01%7Czmohamed%40pggroup.com%7Cd9d61c0341e9451f848a08d7783d86a7%7C8f5bec39eb564df
ab5baafc6a2ec7424%7C0%7C0%7C637110077958865340&amp;sdata=luuQsAgrDlMH%2FGT63bLdj1VX91Nt6OiQIEqKn
wyfous%3D&amp;reserved=0> I 200-10470 152 St, Surrey, BC, V3R 0Y3 
T: 604-582-5262 
 
 
From: Zayed Mohamed <zmohamed@pggroup.com<mailto:zmohamed@pggroup.com>> 
Sent: October 24, 2019 2:15 PM 
To: McCammon, Alan W ENV:EX <Alan.Mccammon@gov.bc.ca<mailto:Alan.Mccammon@gov.bc.ca>>; Barrett, Janet 
ENV:EX <Janet.Barrett@gov.bc.ca<mailto:Janet.Barrett@gov.bc.ca>> 
Cc: Duncan Macdonald <dmacdonald@pggroup.com<mailto:dmacdonald@pggroup.com>> 
Subject: RE: Next steps at the future St. Paul's Hospital Site 
 
Hi Alan and Janet, 
 
Just touching base on this. Any thoughts? 
 
Zayed Mohamed, P.Ag., CSAP - Environmental Consultant PGL Environmental Consultants 
T: 604.895.7640 | C: 778.238.8113 | 
pggroup.com<https://can01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fpggroup.com&amp;data=02%7C01
%7Czmohamed%40pggroup.com%7Cd9d61c0341e9451f848a08d7783d86a7%7C8f5bec39eb564dfab5baafc6a2ec7424%
7C0%7C0%7C637110077958875340&amp;sdata=Eh1M0VZ0d98oW6bNCdTPJYvwIp0TA27ae7e1FzbvPh4%3D&amp;rese
rved=0> 
 
From: Zayed Mohamed 
Sent: 17-Oct-19 5:17 PM 
To: Alan.Mccammon@gov.bc.ca<mailto:Alan.Mccammon@gov.bc.ca>; Barrett, Janet ENV:EX 
<Janet.Barrett@gov.bc.ca<mailto:Janet.Barrett@gov.bc.ca>> 
Cc: Duncan Macdonald <dmacdonald@pggroup.com<mailto:dmacdonald@pggroup.com>> 
Subject: Next steps at the future St. Paul's Hospital Site 
 
Hi Alan and Janet, 
 
I'm touching base about our path forward for the Future St. Paul's Hospital Project. As discussed with Duncan and 
Providence Health back in June, we would like to apply for an AiP in the near future. We have completed Stage 1 PSI and 
Stage 2 PSI/DSI investigations and have identified two issues that may need ENV involvement/approval before we can 
proceed with an AiP submission. 
 
Issue #1 - About 90% of the Site is filled foreshore of the false creek flats where drinking water standards do not apply. 
However, some portions of the Site were above the former shoreline. Preliminary hydrogeo testing in these areas did 
not seem to support a hydrogeo argument for not applying DW. We would like to assess if a Director's Determination is 
necessary to not apply drinking water standards in these areas. Arguments for not applying DW would be the long 
history of industrial use, history of area wide fill and proximity to the false creek flats etc. 
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Issue #2 - Some soil samples in deep buried marine sediments exceed standards for arsenic. These exceedances are 
separate from the contaminated fill and we believe could be naturally occurring. Because of their depth, drilling to 
delineate these exceedances is potentially expensive. Arguments for not drilling more would be the potential natural 
source, historical area wide sources, and that sufficient information is available to plan remediation. Background 
assessment would be difficult because there is no area in the false creek flats that has not been anthropogenically 
impacted. 
 
Could you direct me to the best people at ENV to contact about these issues? 
 
Please give me a call if you would like to discuss. 
 
Best regards, 
 
Zayed Mohamed P.Ag., CSAP | Environmental Consultant 
C: 778.238.8113  T: 604.895.7640 
 
[PGL_Logo_2018]<../../../../Documents/2375-05.04%20logger%20data> 
 
1500 - 1185 West Georgia Street 
Vancouver, BC V6E 4E6 
604.682.3707 
pggroup.com 
 
Please consider the environment before printing out this email.  Thanks. 
Notice of Confidentiality:  This document is for the addressee only, and may be confidential or privileged. 
If this was received in error, please respond and delete this message. 
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FORM_C_V27 (Charge) NEW WESTMINSTER LAND TITLE OFFICE 
LAND TITLEACT Jan-09-2021 12:13:08.030 
FORM C (Section 233) CHARGE 

CA8694477 CA8694479 
GENERAL INSTRUMENT- PART 1 Province of British Columbia ! LOCK PAGE 1 OF 59 PAGES 

1. 

Y OUl' electronic signature is a representation that you are a designate authorized to 
certify this docU111ent under section 168.4 of the Land Title Act, RSBC 1996 c.250, 
that you certify this document under section 168.41(4) of the act, and that an 
execution copy, or a tme copy of that execution copy, is in your possession. 

APPLICATION: (Name, address, phone number of applicant, applicant's solicitor or agent) 

John Goundrey, Solicitor 
Import Profile 

Alexander Holburn Beaudin + Lang LLP 
2700-700 West Georgia Street, PO Box 10057 

File no: 1139494 
Phone: (604) 484-1710 
L TO Client No: 11435 

Vancouver BC V7Y 1 B8 File No.: LS-19-02553-034 (remediation - cond.32 & 33) 

Document Fees: $224.61 Deduct LTSA Fees? Yes @ 
2. PARCEL IDENTIFIER AND LEGAL DESCRIPTION OF LAND: 

[PID] [LEGAL DESCRIPTION] 

SEE SCHEDULE 

STC? YES □ 
Pick up STC? Use 30 Parcel Schedule 11 Use 3 Parcel Schedule 

3. NATURE OF INTEREST 

SEE SCHEDULE 
CHARGE NO. ADDITIONAL INFORMATION 

4. TERMS: Patt 2 of this instmment consists of (select one only) 
(a) n Filed Standard Charge Tenus D.F. No. (b) @ Express Charge Tenus Annexed as Patt 2 
A sclection of (a) includes any additional or modified tenus referred to in Item 7 or in a schedule annexed to this instrument. 

5. TRANSFEROR(S): 

PROVIDENCE HEALTH CARE SOCIETY, INC. NO. S41359 

6. TRANSFEREE(S): (including postal address(es) and postal code{s)) 

CITY OF VANCOUVER 

453 WEST 12TH AVENUE 

VANCOUVER 

V5Y 1V4 

7. ADDITIONAL OR MODIFIED TERMS: 

N/A 

BRITISH COLUMBIA 

CANADA 

Use Schedule 

Use Schedule 

Use Schedule 

Joint Tenants? 

Use Schedule 

8. EXECUTION(S): This instmment creates, assigns, modifies, enlarges, discharges or govems the priority of the interest(s) described in Item 3 and 
the Transferor(s) and every other signatory agree to be bound by this instmment, and acknowledge(s) receipt of a tme copy of the filed standard 
charge tenns, if any. 

Officer Signature{s) Transferor(s) Signature(s) - ),.tP. 

D. John Goundrey* 

Barrister & Solicitor 

Alexander Holburn Beaudin + Lang 
LLP - 2700-700 West Georgia St. , 
Vancouver, BC Canada V7Y 1 B8 
*D. John Goundrey Professional Law 
Corporation 

OFFICER CERTIFICATION: 

y 

21 

M D 

01 08 

PROVIDENCE HEAL TH CARE 
SOCIETY by its authorized 
signatory(ies ): 

Print Name: Fiona Dalton 

Print Name: 

Y OUl' signature constitutes a representation that you are a solicitor, notary public or other person authorized by the Evidence Act, R.S.B.C. 1996, c.124, to 
take affidavits for use in British ColU111bia and certifies the matters set out in Patt 5 of the Land Title Act as they pett ain to the execution of this 

instmment. City of Vancouver - FOi 2022-084 - Page 17(1 More Signatures 



FORM_D1_V27 

LAND TITLE ACT 
FORM D 

EXECUTIONS CONTINUED 

Officer Signature(s) 

Joanna Track 

Solicitor 

453 West 12th Avenue 
Vancouver, BC 
V5Y 1V4 

Execution Date 
y M D 

21 01 07 

PAGE 2 of 59 PAGES 

Transferor / Bo1rnwer / Party Signature(s) 

CITY OF VANCOUVER by its 
authorized signatory: 

Jeffrey M. Greenberg 

OFFICER CERTIFICATION: ! More Signatures ! 
Your signature constitutes a representation that you are a solicitor, notary public or other person authorized by the Evidence Act, R.S.B.C. 1996, c.124, 
to take affidavits for use in British Columbia and ce1tifies the matters set out in Part 5 of the Land Title Act as they pertain to the execution of this 
instrument. 
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FORM_E_V27 

LAND TITLE ACT 
FORME 

SCHEDULE 

2. PARCEL IDENTIFIER AND LEGAL DESCRIPTION OF LAND: 
[PID] [LEGAL DESCRIPTION] 

PAGE 3 OF 59 PAGES 

031-266-932 LOT 1 DISTRICT LOT 2037 GROUP 1 NEW WESTMINSTER DISTRICT 
--No-P-1D_N_M_B_R_! PLAN EPP105034 

STC? YES 0 
I Pick up STC? I 

2. PARCEL IDENTIFIER AND LEGAL DESCRIPTION OF LAND: 
[PID] [LEGAL DESCRIPTION] 

_o_31_-__ 26 __ 6_-9 ___ 4 ___ 1 __ LOT 2 DISTRICT LOTS 196 AND 2037 GROUP 1 NEW WESTMINSTER 
,....__No_P_ID_N_M_B_R___,! DISTRICT PLAN EPP105034 

STC? YES □ 
I Pick up STC? I 

2. PARCEL IDENTIFIER AND LEGAL DESCRIPTION OF LAND: 
[PID] [LEGAL DESCRIPTION] 

031-266-959 LOT 3 DISTRICT LOT 2037 GROUP 1 NEW WESTMINSTER DISTRICT 
--No-P-1D_N_M_B_R_! PLAN EPP105034 

STC? YES □ 
Pick up STC? I 



FORM_E_V27 

LAND TITLE ACT 
FORM E 

SCHEDULE 

2. PARCEL IDENTIFIER AND LEGAL DESCRIPTION OF LAND: 
[PID] [LEGAL DESCRIPTION] 

PAGE 4 OF 59 PAGES 

031-266-967 LOT 4 DISTRICT LOT 2037 GROUP 1 NEW WESTMINSTER DISTRICT 
--No-P-1D_N_M_B_R_! PLAN EPP105034 

STC? YES 0 
I Pick up STC? I 

2. PARCEL IDENTIFIER AND LEGAL DESCRIPTION OF LAND: 
[PID] [LEGAL DESCRIPTION] 

No PID NMBR 

STC? YES □ 
I Pick up STC? I 

2. PARCEL IDENTIFIER AND LEGAL DESCRIPTION OF LAND: 
[PID] [LEGAL DESCRIPTION] 

No PID NMBR 

STC? YES □ 
Pick up STC? I 



LAND TITLE ACT
FORM E

NATURE OF INTEREST CHARGE NO. ADDITIONAL INFORMATION

NATURE OF INTEREST CHARGE NO. ADDITIONAL INFORMATION

NATURE OF INTEREST CHARGE NO. ADDITIONAL INFORMATION

NATURE OF INTEREST CHARGE NO. ADDITIONAL INFORMATION

NATURE OF INTEREST CHARGE NO. ADDITIONAL INFORMATION

NATURE OF INTEREST CHARGE NO. ADDITIONAL INFORMATION

 
 
SCHEDULE         PAGE    OF   PAGES 
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{01446540v8} Remediation Agreement 
 1002 Station Street and 250-310 Prior Street 
 (New St. Paul’s Hospital and Health Campus) 

TERMS OF INSTRUMENT - PART 2 

REMEDIATION AGREEMENT 
1002 Station Street and 250 - 310 Prior Street 
(New St. Paul’s Hospital and Health Campus) 

WHEREAS: 

A. It is understood and agreed that this Agreement will be read as follows: 

I. the Transferor, PROVIDENCE HEALTH CARE SOCIETY (INC.NO. S41359), is called 
the “Owner”; and 

II. the Transferee, CITY OF VANCOUVER, is called the “City” when referring to the 
corporate entity and “City of Vancouver” when referring to geographical 
location; 

B. The Owner is the registered owner of the Lands; 

C. The Owner made an application to rezone the Lands from I-3 (Industrial) District (as it 
relates to a portion of the Lands) and I-2 (Industrial) District (as it relates to the 
balance of the Lands), all to CD-1 (Comprehensive Development) District to allow for 
the phased construction of the New St. Paul’ s Hospital and Health Campus comprised 
of four development parcels with hospital, office and research uses on a main Health 
Campus Parcel; hotel and office uses on a West Parcel; hotel and office uses on a 
South Parcel; and rental housing for health care workers on a North Parcel, with all 
parcels also having grade-level retail-service uses on the major street frontages (the 
“Rezoning”), and after a public hearing to consider the said application, it was 
approved by City Council, in principle, subject to, among other things, fulfilment of 
the conditions that, prior to enactment, the Owner make arrangements to the 
satisfaction of the Manager of Environmental Protection and the Director of Legal 
Services to enter into a remediation agreement for the remediation of the Site (the 
“Remediation Agreement Condition”); 

D. A condition of the Rezoning is the subdivision and dedication for road purposes of 
“New Street” to the City, and accordingly, the Owner has or will apply to the City’s 
Approving Officer for subdivision approval;  

E. Section 571B(2) of the Vancouver Charter provides, among other things, that 
Vancouver City Council or its delegate “must not approve” a rezoning, subdivision or 
an application for a development permit or a demolition permit “with respect to a site 
where a site profile is required under Section 40 of the Environmental Management 
Act unless” at least one of the conditions set out in Section 571B(2)(a) - (g) has been 
satisfied; 

F. Section 85.1(2) of the Land Title Act provides, among other things, that an approving 
officer “must not approve an application” for subdivision “with respect to a site where 
a site profile is required under section 40 of the Act unless at least one of the” 
conditions set out in section 85.1(2) of the Land Title Act is satisfied; 
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{01446540v8} Remediation Agreement 
 1002 Station Street and 250-310 Prior Street 
 (New St. Paul’s Hospital and Health Campus) 

G. Section 85.1(2)(g) of the Land Title Act provides that a subdivision application may be 
permitted by the approving officer if:  

 “(g) the approving officer has received a valid and subsisting approval in 
principle or certificate of compliance under section 53 of the Environmental 
Management Act with respect to the site”; 

H. On July 20, 2020, the MOE issued the MOE Approval in Principle, a copy of which is 
attached hereto as Schedule “A”; 

I. The City is the owner of the Roads and will become the owner of the Dedicated Lands 
upon approval of the Owner’s subdivision application; 

J. Certain on-site and off-site soil and groundwater contamination on the Development 
Lands, Roads and the Dedicated Lands, may have been sourced from material 
deposited during the historic area-wide infilling of the False Creek Flats with no 
identified responsible person(s) and not from activities that occurred on the 
Development Lands, Dedicated Lands or the Roads, and, if such contaminated material 
is present, the Owner does not intend to obtain a Certificate of Compliance that 
confirms that the investigation and remediation of such historic area-wide fill 
contamination (more particularly defined in Section 1.1(cc) as “Historical 
Contaminants”) has been completed, if permitted in accordance with the Act; 

K. The City acknowledges that, provided the MOE does not require otherwise, the Owner 
will be permitted to leave the Historical Contaminants “in situ” on the Roads and the 
Dedicated Lands, except as may be required to be Remediated by the City in this 
Agreement, including without limitation in section 1.1(a)(iii) and for purposes of 
completing the Road Works or Future Road Works in accordance with the terms of this 
Agreement; 

L. The Owner acknowledges that the foregoing exception for the Historical Contaminants 
will not affect its obligations in respect of any Contaminants that are not Historical 
Contaminants or any obligations to Remediate the Roads and the Dedicated Lands, for 
purposes of completing any Road Works or Future Road Works; 

M. The Owner acknowledges that if any Contaminants have migrated from the 
Development Lands or the Dedicated Lands onto the Roads or exist on the Dedicated 
Lands, then such Contaminants: 

I. may affect the utility services, lines and corridors of the City and other utility 
providers (including those to and from the Development Lands); 

II. may affect the health and safety of those people working on or in such utility 
services, lines and corridors; 

III. may, as a result of the construction of any portion of the Development and, in 
particular, all excavations required for the Development, during or after 
completion of all or any portion of the Development, (re-)migrate onto the 
Development Lands; and/or 

IV. may result in the City incurring liability; and 
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{01446540v8} Remediation Agreement 
 1002 Station Street and 250-310 Prior Street 
 (New St. Paul’s Hospital and Health Campus) 

N. The Owner has agreed to Remediate the Development Lands, the Dedicated Lands and 
the Roads and, if necessary, the Neighbouring Lands in accordance with the terms of 
this Agreement.  

NOW THEREFORE, in consideration of the sum of Ten ($10) Dollars now paid by the City to 
the Owner (the receipt and sufficiency of which are hereby acknowledged by the Owner) and 
in consideration of the premises, covenants, agreements and acknowledgements herein 
contained, and for other good and valuable consideration (the receipt and sufficiency of 
which are hereby acknowledged by the Owner and agreed to by the parties hereto), the 
parties covenant and agree as follows: 

ARTICLE 1  
DEFINITIONS, INTERPRETATION AND SCHEDULES 

1.1 Definitions.  The terms defined in this Section 1.1 of this Agreement shall, unless 
otherwise specifically provided for in this Agreement, have the following meanings: 

(a) “Acceptable Contamination Levels” means: 

(i) with respect to soil, vapour or groundwater based Contaminants on the 
Development Lands and the Neighbouring Lands, if any, or portions 
thereof, the contamination levels permitted by the MOE for the 
proposed land use (in the case of the Development Lands) and the 
existing land use (in the case of the Neighbouring Lands) including 
acceptable risk based standards if approved by the MOE; 

(ii) with respect to the Roads and the Dedicated Lands: 

(A) subject to Section 1.1(a)(iii) below, for soil Contaminants, if 
any, the numeric standards applicable for industrial land use as 
provided for in the Act;  

(B) with respect to groundwater Contaminants, if any, the 
contamination levels applicable to the standard permitted by the 
MOE and prescribed in the Act; and 

(C) with respect to vapour Contaminants, if any, the numeric 
standards applicable to industrial land use, as prescribed in the 
Act, 

or, subject to City Manager approval of any soil, groundwater or vapour 
Contaminants in the Roads or the Dedicated Lands being risk assessed, 
risk-based standards as may be approved by the MOE and which are 
acceptable to the City Engineer, in his sole discretion and on such 
conditions as may be required by the City, in its sole discretion; 

(iii) with respect to the Roads and the Dedicated Lands, notwithstanding 
Section 1.1(a)(ii)(A), any soil Contaminants, including Historical 
Contaminants, in the top one meter of soil in areas of boulevards or 
streets medians must be remediated to the numeric standards 
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{01446540v8} Remediation Agreement 
 1002 Station Street and 250-310 Prior Street 
 (New St. Paul’s Hospital and Health Campus) 

applicable to residential land use as provided for in the Act, including if 
and when applicable to either low or high residential land use standards 
based upon the density applicable for the Development Lands, with 
standards prescribed under Section 1.1(a)(ii)(A) applicable below the 
top one meter; 

(b) “Act” means the Environmental Management Act, S.B.C. 2003,c. 53, as 
amended from time to time, and any and all replacements thereof or any 
statute enacted in substitution thereof and all regulations applicable thereto 
and any amendments, replacements and substitutions thereof; 

(c) “Agreement” means this agreement (including the recitals to this Agreement) 
and all schedules attached hereto; 

(d) “Approval in Principle” means any approvals in principle that the MOE may 
issue pursuant to section 53 of the Act in relation to the Owner’s obligations 
hereunder to Remediate the Contaminants on the Development Lands, the 
Roads and the Dedicated Lands, or any part thereof or all of them, as the case 
may be; 

(e) “Approved Professional” means a person who is named on a roster established 
under section 42 of the Act; 

(f) “Building” means any new building, improvement or structure constructed, 
occupied or used on the Development Lands at any time following the date this 
Agreement is fully executed, or any portion of such building, improvement or 
structure but does not include any temporary buildings or structures on the 
Development Lands during the period of and required for the purposes of 
construction on the Development Lands; 

(g) “Certificate of Compliance” means separate certificates of compliance for 
each of the Development Lands, the Dedicated Lands and the Roads issued by 
the MOE pursuant to section 53(3) of the Act which, subject to the statutory 
limitations as set out in the Act, confirms, based upon generic and/or matrix 
numeric standards and/or risk based standards, if applicable, that the 
remediation of: 

(i) the Development Lands have been completed to Acceptable 
Contamination Levels in accordance with this Agreement; and 

(ii) the Roads and the Dedicated Lands have been completed to Acceptable 
Contamination Levels defined in Section 1.1(a)(ii) of this Agreement, 
subject to the requirements set in Section 1.1(a)(iii), which must be 
certified as complied with by a letter from an Approved Professional; 

(h) “City” means the City of Vancouver in its capacity as a corporate entity; 

(i) “City of Vancouver” means, save only for its use in Section 1.1(h), the City of 
Vancouver as a geographical location; 
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{01446540v8} Remediation Agreement 
 1002 Station Street and 250-310 Prior Street 
 (New St. Paul’s Hospital and Health Campus) 

(j) “City Engineer” means the chief administrator, from time to time, of the 
City’s Engineering Services Department and his/her successors in function and 
their respective nominees; 

(k) “City Manager” means the chief administrator, from time to time, of the City 
and his/her successors in function and their respective nominees; 

(l) “City Personnel” means any and all of the elected and appointed officials, 
officers, employees, agents, nominees, delegatees, permittees, contractors 
and volunteers of the City; 

(m) “City’s Environmental Consultant” means such qualified environmental 
consultant retained by the City from time to time hereafter in respect of the 
Remediation of the Roads (including the Dedicated Lands), or any portion 
thereof; 

(n) “City’s Remediation Costs” means any and all costs or expenses and any 
Claims incurred by the City or any City Personnel directly or indirectly related 
to the Remediation of any Contaminants, excluding the Excluded 
Contaminants, on the Dedicated Lands or any Road Contamination to 
Acceptable Contamination Levels or to Remediate any Contaminants (including 
the Historical Contaminants), excluding the Excluded Contaminants, as deemed 
necessary by the City Engineer, to complete the Road Works or Future Road 
Works, if applicable, to the satisfaction of the City Engineer, including, without 
limitation: 

(i) any costs incurred by the City to Remediate, including to sample, test, 
collect, monitor, excavate, dispose (including as more specifically 
described in subsection (iv) herein), backfill, transport, dewater or to 
perform any water treatment or air monitoring in relation to the 
Remediation of any Road Contamination, any Contaminants, excluding 
the Excluded Contaminants, on the Dedicated Lands or as deemed 
necessary by the City Engineer, to complete the Road Works or Future 
Road Works to the City Engineer’s satisfaction; 

(ii) any costs incurred by the City in preparing or having the City’s 
Environmental Consultant prepare any environmental reports in relation 
to the Remediation of any Contaminants, excluding the Excluded 
Contaminants, on the Dedicated Lands, any Road Contamination or of 
any Contaminants excluding the Excluded Contaminants, as deemed 
necessary by the City Engineer, to complete the Road Works or Future 
Road Works to the City Engineer’s satisfaction; 

(iii) any incremental or additional costs incurred by the City or any City 
Personnel in performing any Road Works or Future Road Works which 
are the result of the presence or existence of any Contaminants, 
excluding the Excluded Contaminants; and  

(iv) any excavation, transportation and disposal costs incurred by the City or 
the City Personnel to dispose of any soil necessary to Remediate the 
Dedicated Lands and any Road Contamination to Acceptable 
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Contamination Levels, as determined by the City in its sole discretion or 
of any other Contaminants excluding the Excluded Contaminants, as 
deemed necessary by the City Engineer, to complete the Road Works or 
Future Road Works to the City Engineer’s satisfaction; 

(v) all costs incurred by the City related to replacing, repairing or 
reconstructing the Roads or any Road Works or Future Road Works 
affected by the installation of any Remediation Works or the 
performance of any Remediation activities, except for those costs which 
the Owner has otherwise reimbursed or paid to the City; 

(vi) all costs of constructing, installing, maintaining, repairing, operating, 
monitoring, removing and decommissioning any Remediation Works; and 

(vii) any and all other reasonable costs incurred by the City resulting directly 
or indirectly from, incidental to, or as a consequence of any 
Contaminants, excluding the Excluded Contaminants, on the Dedicated 
Lands, any Road Contamination or of any Contaminants,  excluding the 
Excluded Contaminants, encountered in completing the Road Works or 
Future Road Works to the City Engineer’s satisfaction; 

(o) “Claims” means all costs, losses, damages, claims, demands, expenses, 
(including legal expenses, fees and disbursements on an indemnity basis), fines, 
causes of action, suits, orders, judgments, penalties, legal obligations and 
compensation of whatsoever kind, incurred, suffered or paid (including, 
without limitation, in respect of, incidental to or resulting from any 
consequential injuries to or death of persons or damage to property or any 
economic loss); 

(p) “Contaminants” means those substances existing in the soil, groundwater or 
vapour which exceed Acceptable Contamination Levels, whether known or 
unknown as of the date of this Agreement, or which are hereafter found or 
detected within, on or under the Development Lands, the Roads, the Dedicated 
Lands or the Neighbouring Lands, respectively, which are: 

(i) waste, hazardous waste or contamination, as those terms are defined in 
the Act; 

(ii) if applicable, substances or toxic substances, as those terms are defined 
in the Canadian Environmental Protection Act, S.C. 1999, c. 33, as 
amended from time to time, or in any statute enacted in substitution 
therefor, or in any other federal government statute or legislation or 
which are otherwise required to be remediated by any federal 
government body, department or agency with jurisdiction over 
environmental matters; 

(iii) substances or toxic substances or waste, in quantities or concentrations 
exceeding prescribed criteria, standards or conditions, as defined in the 
Act or any Environmental Laws for the proposed land use; 
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(iv) any matter which is not waste, hazardous waste, a substance, or a toxic 
substance, but which exceeds or fails to comply or meet Acceptable 
Contamination Levels or which present, in the opinion of the MOE, a risk 
of harm to the Environment or to human health; or 

(v) all other substances in the soils, groundwater or vapour exceeding 
Acceptable Contamination Levels: 

(A) for which the manufacture, storage, handling, treatment, 
generation, use, transport, release, disposal or discharge into 
the Environment is controlled, regulated, licensed, or prohibited 
by any Environmental Laws; or 

(B) which are or may be deleterious, dangerous, or hazardous to 
human, animal or plant health or life or the Environment. 

 For certainty Contaminants includes any of the above which are Historical 
Contaminants, but specifically excludes the Excluded Contaminants, including 
but not limited to Sections 4.6(e) and (f); 

(q) “Dedicated Lands” means those lands dedicated or to be dedicated by the 
Owner to the City as shown outlined in bold and marked as the “Dedicated 
Lands” on the plan attached hereto as Schedule C; 

(r) “Development” means any development to be constructed on the 
Development Lands, or any portion thereof, pursuant to any Development 
Permit(s); 

(s) “Development Lands” means the Lands but together and including such other 
lands that may be added to the Development Lands at any time (and includes 
any parcel unto which such lands are consolidated or subdivided, including by 
deposit of a strata plan under the Strata Property Act, S.B.C. 1998, ch. 43); 

(t) “Development Permit” means any development permit issued for the 
Development Lands, or any portion thereof, at any time hereafter, together 
with all substitutions and amendments thereof; 

(u) “Director of Legal Services” means the director, from time to time, of the 
City’s Legal Services Department and his/her successors in function and their 
respective nominees; 

(v) “Environment” means land, including soil, sediment deposited on land, fill and 
land submerged under water, air, including all layers of the atmosphere, and 
water, including oceans, lakes, rivers, streams, ground water, and surface 
water; 

(w) “Environmental Laws” mean all federal, provincial and municipal laws, 
statutes, regulations, rules, bylaws, orders, directives, standards, guidelines, 
and other lawful requirements of any government body including the Act, and 
all principles of common law and equity concerning the quality of the 
Environment, that apply to the Development Lands, the Roads, the Dedicated 
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Lands or the Neighbouring Lands and the surrounding Environment, including 
any migration of Contaminants from the Development Lands, the Roads or the 
Dedicated Lands; 

(x) “Estimated Remediation Costs” means the costs estimated by the Owner or 
the Owner’s Environmental Consultant and accepted by the City, acting 
reasonably, or as estimated by the City or the City’s Environmental Consultant 
to complete the Remediation of the Contaminants in the Dedicated Lands and 
any Road Contamination to Acceptable Contamination Levels and to obtain one 
or more Certificates of Compliance or Final Negative Determinations in respect 
thereof, plus the costs estimated to Remediate any Contaminants in the Roads 
and Dedicated Lands, as deemed necessary by the City Engineer to complete 
the Road Works to the satisfaction of the City Engineer, in the aggregate 
multiplied by one hundred fifty percent (150%) plus the City’s standard 
administrative overhead charge of not more than twenty (20%) percent of such 
costs, as of the date of execution of this Agreement or at any time hereafter 
based upon the extent of any Road Contamination or any other Contaminants in 
the Dedicated Lands hereafter detected or delineated which are required to be 
Remediated pursuant to the terms of this Agreement; 

(y) “Excluded Contaminants” means those Contaminants described in Section 4.6; 

(z) “Event of Force Majeure” means acts of God or public enemy, wars (declared 
or undeclared), revolution, riots, insurrections, civil commotions, fires, floods, 
slides, major weather events, epidemics, quarantine restrictions, strikes or 
lockouts, including illegal work stoppages or slowdowns, or stop work orders 
issued by a court or public authority, including the City (provided that such 
orders were not issued as a result of an act or omission of the Owner, or 
anyone employed or retained by the Owner), freight embargos or power 
failures, provided that any such event or circumstance reasonably constitutes a 
material disabling event or circumstance which is beyond the reasonable 
control of a party, does not arise from the neglect or default of a party, and 
which results in a material delay, interruption or failure by a party in carrying 
out its duties, covenants or obligations under this Agreement, but which does 
not mean or include any delay caused by the Owner’s lack of funds or financial 
condition (and for greater certainty, a strike or lockout, including illegal work 
stoppages or slowdowns, will be considered beyond the reasonable control of a 
party and not to arise from the neglect or default of that party, it being 
understood that the terms of settlement of any labour disturbance, dispute, 
strike or lockout will be wholly in the discretion of that party); 

(aa) “Final Negative Determination” means, if applicable, a separate final 
determination issued by the MOE, pursuant to section 44(2) of the Act, for the 
Dedicated Lands or the Roads, or a portion thereof, respectively, based upon 
the proposed land use and consistent with the form of development which 
confirms that each of the foregoing are not a contaminated site or do not 
contain any Contaminants exceeding Acceptable Contamination Levels; 

(bb) “Future Road Works” means as defined under definition of Road Works;  
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(cc) “Historical Contaminants” means those Contaminants originating from historic 
filling of the geographic area known as the False Creek Flats that do not 
require delineation or remediation as permitted or approved in writing by the 
MOE in accordance with the Act, except for as specifically required by the City 
to be Remediated in this Agreement, including Section 1.1(a)(iii), and for the 
completion of the Road Works or Future Roads Works, and “Historical 
Contamination” will have the corresponding meaning; 

(dd) “Introduce into the Environment” means, in relation to any Contaminants on 
or from the Development Lands or the Dedicated Lands to discharge, emit, 
dump, abandon, spill, release or allow to escape into the Environment, 
including, for clarity into the Roads, the Dedicated Lands or the Neighbouring 
Lands, as applicable; 

(ee) “Land Title Act” means the Land Title Act, R.S.B.C. 1996, c. 250, as amended 
from time to time, and any and all replacements thereof or any statute 
enacted in substitution thereof and all regulations applicable thereto and any 
amendments, replacements and substitutions thereof; 

(ff) “Lands” means the lands described in Item 2 of the Form C attached hereto; 

(gg) “Letter of Credit” has the meaning ascribed to such term in Section 11.1; 

(hh) “Letter of Credit Policy” means the City’s Corporate Policy, Policy Number 
AF-002-02 approved on June 24, 2016, as may be amended or replaced from 
time to time; 

(ii) “LTO” means the land title office for the jurisdiction in which the 
Development Lands are situate; 

(jj) “Manager of Environmental Protection” means the manager, from time to 
time, of the City’s Environmental Services Department and his/her successors 
in function and their respective nominees; 

(kk) “MOE” means the Minister of Environment and Climate Change Strategy for 
British Columbia, or his/her successor in function, and any person, including, 
without limitation, the director, from time to time acting as the nominee, 
delegate or agent of the Minister of Environment and Climate Change Strategy 
for British Columbia; 

(ll) “MOE Approval in Principle” means the letter from the MOE to the Owner 
pursuant to sections 85.1(2)(g) of the Land Title Act and section 571B(2)(g) of 
the Vancouver Charter, attached hereto as Schedule A; 

(mm) “Monitoring” means all monitoring and testing of the soils, groundwater and 
vapour in the Development Lands, the Roads, the Dedicated Lands or the 
Neighbouring Lands, as provided for in any Remediation Plan or as required by 
MOE or by the City in respect of the Roads and the Dedicated Lands, from time 
to time hereafter pursuant to this Agreement; 
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(nn) “Neighbouring Lands” means such lands (other than the Roads or the 
Dedicated Lands) neighbouring the Development Lands (whether or not 
adjacent to the Development Lands), the Dedicated Lands or the Roads which 
are found, at any time, to have Contaminants thereon which originated from 
the Development Lands or the Dedicated Lands and migrated thereon through 
the Roads or which were Introduced into the Environment from any past or 
present uses or operations of the Development Lands or the Dedicated Lands 
and thereafter migrated through the Roads or the Dedicated Lands thereon;  

(oo) “Occupancy Permit” means a municipal permit issued by the City authorizing 
the use and occupation of any Building, or any part thereof; 

(pp) “Off-Site Area” has the meaning set out in Section 3.1(a)(i); 

(qq) “Owner” means, Providence Health Care Society (Inc. No. S41359), and 
includes any assigns and successors in title to the Development Lands, or any 
portion thereof, and, if the Development Lands are subdivided by way of a 
strata plan, then “Owner” includes, without limitation, a strata corporation 
thereby created; 

(rr) “Owner’s Environmental Consultant” means PGL Environmental Consultants, 
or such other qualified environmental consultant retained by the Owner from 
time to time hereafter in respect of the Remediation of the Site, or any portion 
thereof; 

(ss) “Owner’s Personnel” means any and all employees, agents, nominees, 
delegatees, permittees, contractors, subcontractors, including without 
limitation, the Owner’s Environmental Consultant; 

(tt) “Permit” means any Development Permit or building permit or Occupancy 
Permit applied for in respect of any Building to be constructed on the 
Development Lands, or any portion thereof, following the execution of this 
Agreement; 

(uu) “Phase” means Phase 1a, Phase 1b, Phase 2a, Phase 2b, Phase 2c and Phase 2d 
“Phases” mean two or more such Phases, and Phases 2a – 2d are not subject to 
any particular order; 

(vv) “Phase 1a and 1b” means that portion of the Development Lands identified as 
Phase 1a and 1b on the sketch plan attached as Schedule D; 

(ww) “Phase 2a – 2d” means that portion of the Development Lands identified as 
Phases 2a – 2d on the sketch plan attached as Schedule D; 

(xx) “Prime Rate” means at any time, the per annum rate of interest published by 
the main branch in the City of Vancouver of the Bank of Montreal, or its 
successor at such time, as its reference rate for setting rates of interest on 
loans of Canadian dollars to customers in Canada and referred to by such bank 
as its “prime rate”, provided however that if such bank publishes more than 
one such reference rate at any time, the Prime Rate will be the highest 
thereof, and provided further that, if a court holds that this definition of Prime 
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Rate is vague, uncertain or otherwise defective, then the Prime Rate will be 
three (3%) percent greater than the per annum rate of interest established by 
the Bank of Canada as the rate payable on overnight loans by Schedule I 
Canadian Chartered Banks; 

(yy) “Remediate” or “Remediation” means any and all excavation, treatment, 
collection, removal, disposal, Monitoring or other remediation activities to 
meet or satisfy the Acceptable Contamination Levels, of any Contaminants on 
the Development Lands, the Roads, the Dedicated Lands, or the Neighbouring 
Lands, or any portion thereof, as required pursuant to this Agreement, or of 
any Road Contamination, all subject to Section 4.6, including the installation, 
operation, maintenance, testing and Monitoring of any Remediation Works, as 
is required by the MOE to be performed by the Owner or the Owner’s 
Personnel, or which, in the sole and absolute discretion of the City, is 
performed by the City or the City’s Personnel in respect of any Contaminants in 
the Dedicated Lands, any Road Contamination or any Contaminants (including 
Historical Contaminants) as necessary to complete the Road Works or Future 
Road Works, if applicable, to the satisfaction of the City Engineer; 

(zz) “Remediation Plan” means all remediation plans, from time to time, 
respecting the Development Lands, the Roads, the Dedicated Lands and the 
Neighbouring Lands prepared by the Owner or the Owner’s Personnel, including 
any performance verification plans or such other plans as required by the MOE 
Approval in Principle or may otherwise be required by or provided to the MOE 
(together with such conditions attached thereto by the MOE) or as may be 
required by the City in respect of the Remediation of any Contaminants in the 
Dedicated Lands or any Road Contamination and which plans are to be 
accepted by the City in respect of any works or improvements that are to occur 
on the Roads or the Dedicated Lands; 

(aaa) “Remediation Works” means any system or systems or special technical 
measures designed, built and installed on or in the Development Lands or, if 
approved by the City Engineer in his sole and absolute discretion, in the Roads 
or the Dedicated Lands, as applicable, to pump, collect, sample, treat or 
dispose of any Contaminants and/or to prevent the migration of any 
Contaminants onto or from the Development Lands, the Roads or the Dedicated 
Lands.  It shall further include any works used or designed to monitor any 
Contaminants, including without limitation all physical improvements, 
facilities, protective systems, vapour or groundwater monitoring systems, 
collection systems, treatment systems, tanks, pipes, equipment, connections, 
barriers, drainage systems, valves, couplings and other features and all 
associated equipment of every nature whatsoever incidental thereto and 
installed by the Owner in the Development Lands, the Roads or the Dedicated 
Lands for any of the aforesaid purposes, all of which Remediation Works, if 
installed in the Roads or the Dedicated Lands or on any other City property, 
must be permitted or approved in writing by the City Engineer in his sole and 
absolute discretion, and if so approved, must be designed and must meet any 
requirements or specifications of the City Engineer and be installed and 
removed (including the restoration of all Roads and Dedicated Lands affected 
by the Remediation Works) to the satisfaction of the City Engineer; 
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(bbb) “Rezoning” means the rezoning of the Lands as described in Recital C; 

(ccc) “Rezoning Conditions” means the conditions of bylaw enactment in respect of 
the Rezoning of the Lands; 

(ddd) “Road Contamination” means all soils, groundwater and vapour Contaminants 
exceeding Acceptable Contamination Levels which are present in the Roads or 
the Dedicated Lands, whether or not such Contaminants were known to exist or 
detected in the Roads or the Dedicated Lands prior to issuance of one or more 
Certificates of Compliance or Final Negative Determinations for the Roads or 
the Dedicated Lands, as applicable, and any Contaminants which hereafter 
migrate onto the Roads or the Dedicated Lands from the Development Lands or 
from the Dedicated Lands, including: 

(i) all Contaminants in the Dedicated Lands; and 

(ii) without limiting Section  1.1(ddd)(i), those Contaminants in the Roads 
which originated and migrated from the Development Lands or 
Dedicated Lands or which were Introduced into the Environment as a 
result of any present or past uses or operations on the Development 
Lands or the Dedicated Lands during or at any time prior to the Owner 
being the legal or beneficial owner of the Development Lands or the 
Dedicated Lands, or any portion thereof, by the Owner, the Owner’s 
Personnel or any previous owner or occupier of the Development Lands 
or the Dedicated Lands, 

but Road Contamination, for greater certainty, specifically excludes the 
Excluded Contaminants; 

(eee) “Road Works” means any work of any nature or kind whatsoever performed by 
the City or any City Personnel, or required by the City to be performed by the 
Owner or the Owner’s Personnel, as Rezoning Conditions or as requirements for 
the development of the Development Lands, including pursuant to the Services 
Agreement or any Development Permit, including to excavate, construct, 
install, maintain or repair the Roads and the Dedicated Lands, or for the 
installation of new or upgrading of any Utilities in the Roads or the Dedicated 
Lands required under the Rezoning conditions or for the development of the 
Development Lands, or any other servicing requirements in connection with the 
Rezoning or development of the Development Lands, which may include, as 
determined by the City Engineer in his sole discretion, all or any portion of the 
pavement, surfacing, bases, footings, columns, decks, structures, surfaces, 
retaining walls, drainage systems, catch basins and leads to main sewers, 
curbs, gutters, boulevards, street lighting, wiring and kiosks, traffic signals, 
trolley poles, trolley bases, trolley ducts, City communications system, 
markings, signage, landscaping, including street trees, hydrants, survey control 
monuments, litter containers, bollards, railings, bicycle racks, street furniture, 
sidewalks, special sidewalks, multi-use pathways, greenways, plazas, bike 
paths, pedestrian spines or walkways, lamp standards, telecommunication 
ducts and infrastructures, telephone, cable and electrical Utilities and kiosks, 
hydro ducts, transit poles, transit pole bases, duct works, gas mains, water 
mains, sanitary and storm sewers and sewer outfalls, district heating systems 
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and all other Utilities, facilities, infrastructures, improvements and works 
associated with or incidental to the Rezoning, development or servicing of the 
Development Lands and “Future Road Works” means any of the aforementioned 
road works or Utilities installed or performed in the Dedicated Lands only, at 
any time in the future, and thus not associated with or incidental to the 
Rezoning, development or servicing of the Development Lands or required as 
Rezoning Conditions or as requirements for the development of the 
Development Lands, including pursuant to the Services Agreement; 

(fff) “Roads” means:  

(i) all City roads, streets, sidewalks, pathways, lanes or other City property 
adjacent to the Development Lands; and 

(ii) any other City property used for vehicle, pedestrian or public access 
onto which Contaminants have migrated or hereafter migrate from the 
Development Lands or the Dedicated Lands; 

but does not include Trillium Park located to the east of the Development 
Lands; 

(ggg) “Services Agreement” means the Services Agreement between the Owner and 
the City of even date herewith registered in the Land Title Office, the 
execution and registration of which is one of the Rezoning Conditions; 

(hhh) “Site” includes: 

(i) the Development Lands; 

(ii) the Roads; 

(iii) the Dedicated Lands; and 

(iv) the Neighbouring Lands; 

(iii) “Third Party Responsible Person” means any person or entity, other than the 
Owner, the Owner’s Personnel or any previous owner or occupier of the 
Development Lands or the Dedicated Lands, or any portion thereof, or the City 
or any City Personnel (except in respect of the Excluded Contaminants), that is 
determined by the MOE or a court of competent jurisdiction to have caused 
such Contaminants to be present or to exist on the Development Lands or the 
Dedicated Lands; 

(jjj) “Utilities” means all new, upgraded, relocated or replaced public or privately 
owned utilities, including without limitation, all sewer mains, water mains, 
underground telecommunication and telephone utilities, cable utilities, 
electrical utilities, gas mains, steam heat mains, district heating systems, 
transit utilities, street light and traffic signals, including connections and 
appurtenances thereto and all pipes, cables, valves and all facilities and 
associated equipment incidental thereto located in the Roads or the Dedicated 
Lands; 
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(kkk) “Vancouver Charter” means the Vancouver Charter, S.B.C. 1953, c. 55, as 
amended from time to time, and any and all replacements thereof or any 
statute enacted in substitution thereof and all regulations applicable thereto 
and any amendments, replacements and substitutions thereof; and 

(lll) “Workers Compensation Act” means the Workers Compensation Act, 
R.S.B.C. 1995, c. 492, as amended from time to time, and any and all 
replacements thereof or any statute enacted in substitution thereof and all 
regulations applicable thereto and any amendments, replacements and 
substitutions thereof. 

1.2 Interpretation. 

(a) All capitalized terms used in this Agreement have the meanings specified in 
Section 1.1 of this Agreement or as otherwise specified elsewhere in this 
Agreement. 

(b) Reference in this Agreement to the singular includes a reference to the plural 
and a reference to the plural includes a reference to the singular. 

(c) In this Agreement, the words “include” and “including” are to be construed as 
meaning “including, without limitation”. 

(d) The necessary grammatical changes required to make the provisions of this 
Agreement apply to corporations, associations, partnerships, or individuals, 
males or females, in all cases will be assumed as though in each case fully 
expressed. 

(e) The division of this Agreement into articles and sections is for convenience of 
reference only and does not affect its interpretation.  The article headings 
used in this Agreement are for the convenience of reference only and do not 
affect the interpretation of this Agreement. 

(f) Reference in this Agreement to any law, statute, by-law or regulation is to be 
considered also a reference to any amendment or re-enactment of, or 
replacement for, that law, statute, by-law or regulation. 

(g) The Owner acknowledges the accuracy of the information set out in the recitals 
to this Agreement and agrees that such recitals form a part of this Agreement. 

1.3 Schedules.  The following schedules are attached hereto and constitute and form a 
part of this agreement: 
 

Schedule A MOE Approval in Principle 

Schedule B Insurance 

Schedule C Plan of Dedicated Lands 

Schedule D Phasing Plan 
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ARTICLE 2  
REMEDIATION OF DEVELOPMENT LANDS 

2.1 Remediation of Development Lands.  Subject to Section 4.6: 

(a) if the Development Lands have or are hereafter found to have Contaminants 
thereon, the Owner shall, at its sole expense, Remediate the Contaminants on 
each Phase of the Development Lands, as the case may be, to Acceptable 
Contamination Levels and obtain a separate Certificate of Compliance for the 
portion of the Development Lands in each respective Phase, including, if 
applicable, each with a metes and bounds description of the covered area, and 
comply with any performance verification plan requirements or conditions in 
respect of each Phase of the Development Lands.  The Owner acknowledges 
and agrees that upon completion of the entire Development on the 
Development Lands, the Owner will have obtained separate Certificates of 
Compliance to cover each and every portion of the Development Lands; 

(b) if the Development Lands have or are, at any time, found to have 
Contaminants thereon, which have migrated or could in the future migrate 
therefrom, the Owner shall, at its sole cost and expense, cause such 
Remediation Works to be installed, maintained and monitored as necessary in 
each Phase of the Development to Remediate the Contaminants on the 
Development Lands and to prevent the further migration of any Contaminants 
from the Development Lands;  

(c) if any Contaminants have or could be reasonably expected in the future to 
migrate onto the Development Lands from the Dedicated Lands or the Roads, 
the Owner shall at its sole expense Remediate any such Contaminants that have 
migrated onto the Development Lands and cause such Remediation Works to be 
installed, maintained and monitored to Remediate, prevent and protect the 
Development Lands from any such migrating Contaminants; and 

(d) the Owner shall submit electronic copies of all remediation and environmental 
reports with respect to the Development Lands to the City’s Environmental 
Contamination Team for review. 

ARTICLE 3  
REMEDIATION OF ROADS AND DEDICATED LANDS 

3.1 Remediation of Roads and Dedicated Lands.  Subject to Section 4.6 and without 
limiting the obligations of the Owner or any rights of the City under Sections 3.2 and 3.4: 

(a) if any Contaminants, including any Historical Contaminants, are found to exist 
on the Dedicated Lands or any Road Contamination exists on the Roads which 
have migrated thereon or were Introduced into the Environment directly or 
indirectly from the Development Lands or the Dedicated Lands or exist therein 
as a result of or were caused by any operations, activities or uses of the 
Development Lands or the Dedicated Lands, or any portion thereof, by the 
Owner, the Owner’s Personnel or any previous owner or occupier of the 
Development Lands or the Dedicated Lands, or any portion thereof: 
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(i) the Owner shall, at its sole expense, Remediate all Road Contamination 
and all Contaminants on the Dedicated Lands to Acceptable 
Contamination Levels and obtain one or more separate Certificates of 
Compliance from the MOE that covers all the Roads and the Dedicated 
Lands confirming that such Remediation of the Roads and the Dedicated 
Lands, has been completed to Acceptable Contamination Levels, or if 
applicable obtain Final Negative Determinations from the MOE in 
respect of the Dedicated Lands or the Roads, or any portion thereof.  
The Owner will complete the Remediation that may be required under 
this Section in phases to correspond with the Phases of the 
Development, as approved by the City Engineer. Each of the off-site 
areas (each an “Off-Site Area”) shown on Schedule D and identified in 
the “Legend” of Schedule D shall be Remediated as follows; 

(A) the Off-Site Area shown cross-hatched on Schedule D will be 
Remediated concurrently with Phase 1a; and 

(B) the Off-Site Area shown hatched on Schedule D will be 
Remediated concurrently with Phase 2c or 2d, whichever Phase 
proceeds first. 

For clarity, the designation of an area as an “Off-Site Area” is not an 
acknowledgement that an area is Contaminated or that any obligation 
to Remediate that “Off-Site Area” arises under this section, but if 
Contaminated then it shall be Remediated in accordance with this 
Agreement and the timing provided in this sub-section; 

(ii) notwithstanding subsection 3.1(a)(i), the City, in its sole discretion, 
shall have the right, but not the obligation, to Remediate all Road 
Contamination and all Contaminants (including Historical Contaminants) 
on the Dedicated Lands, or any portion thereof, to Acceptable 
Contamination Levels at any time after the execution of this Agreement 
if deemed necessary by the City, and the Owner shall pay to the City 
the City’s Remediation Costs with respect thereto; 

(b) without limiting the foregoing, if the Dedicated Lands contain or are, at any 
time hereafter, found to contain Contaminants, or the Roads contain any Road 
Contamination which originated on the Development Lands or the Dedicated 
Lands, which has or could reasonably be expected in the future to migrate from 
the Roads or the Dedicated Lands, onto the Development Lands or onto any 
Neighbouring Lands or into the Environment, the Owner shall at its sole 
expense Remediate or pay the City’s costs and expenses to Remediate to 
Acceptable Contamination Levels any such Contaminants, that have migrated 
or hereafter migrates therefrom or cause such Remediation Works to be 
installed, maintained and monitored to Remediate, prevent and protect the 
Development Lands, any Neighbouring Lands or the Environment, respectively, 
from any such migrating Road Contamination; 

(c) if the City at any time hereafter accepts risk based standards of Remediation 
by the Owner for the Roads, or the Dedicated Lands, or any portion thereof, 
such acceptance shall not be a bar or otherwise restrict the City from later 
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requiring a more stringent level or standard of Remediation of the Roads or the 
Dedicated Lands, by the Owner, at the Owner’s sole cost and expense, if: 

(i) the MOE approval of risk based standards of remediation for the 
Contaminants on the Dedicated Lands or the Road Contamination 
changes or is withdrawn or if any MOE conditions set out in a risk based 
Certificate of Compliance are not met; or 

(ii) the remediation standards or requirements provided for in the Act or 
otherwise required by the MOE should change to become more stringent 
for any Contaminants on the Dedicated Lands or any Road 
Contamination; or  

(iii) the City Engineer, in his sole discretion, determines that the Road 
Contamination remaining in the Roads or any Contaminants remaining in 
the Dedicated Lands and being risk managed or remediated to risk 
based standards is causing or could be expected to cause any damage to 
any Road Works or any Utilities or any Future Road Works or result in 
any health or safety issues for any City Personnel or any third party 
workers performing any work in the Roads; or  

(iv) any Road Contamination or Contaminants in the Dedicated Lands is 
resulting in any Claims being made against or suffered by the City, 

provided that the Owner covenants and agrees that any acceptance by the City 
of risk based standards of Remediation for any of the Road Contamination or 
any Contaminants in the Dedicated Lands shall not in any way release the 
Owner or be deemed to be a waiver by the City of the Owner’s obligations 
under the Act, this Agreement or the common law in respect of any Road 
Contamination or any Contaminants in the Dedicated Lands.  The Owner 
acknowledges that as a condition of the City’s approval of risk based standards 
of Remediation, the Owner and the City, if required by the City, shall enter 
into an amendment of this Agreement or a new or an addendum to this 
Agreement to specifically deal with the terms and conditions upon which the 
risk based remediation will be approved or accepted; and 

(d) the Owner shall submit electronic copies of all environmental reports and all 
the Remediation Plans with respect to the Roads to the City’s Environmental 
Consultant for review. 

3.2 Remediation During Construction of Road Works or Future Road Works.  Without 
derogating from, but in addition to, any other obligations of the Owner in this Agreement or 
any rights of the City, pursuant to Sections 3.1, 3.4 or otherwise, to conduct any Remediation 
of any Road Contamination or any Contaminants in the Dedicated Lands, the Owner, subject 
to Section 4.6, covenants and agrees that, if any Contaminants, including Historical 
Contaminants, on the Roads or the Dedicated Lands, are detected by the City or the City 
Personnel or the Owner or the Owner’s Personnel or are suspected to exist by the City or the 
City Personnel, acting reasonably, in the course of constructing, installing, performing or 
completing any Road Works or Future Road Works: 
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(a) the Owner, at its sole cost and expense, shall retain and cause the Owner’s 
Environmental Consultant to be present and to do or perform, including as and 
when requested by the City or the City Personnel, when any Road Works or 
Future Road Works adjacent to or in the vicinity of the Development Lands are 
being conducted by the City or any City Personnel or by the Owner or the 
Owner’s Personnel, the following: 

(i) sample, test and characterize any soil, groundwater or vapour being 
excavated or found within any Roads or the Dedicated Lands which are 
being excavated, disturbed or impacted by the Road Works or Future 
Road Works and submit electronic copies of all reports and findings to 
the City’s Environmental Consultant; 

(ii) take possession of, excavate, dispose of and Remediate any soil or 
groundwater suspected or determined to be Contaminants (including 
Historical Contaminants), by the City or any City Personnel or by the 
Owner or the Owner’s Personnel, as deemed necessary in the City 
Engineer’s sole opinion to complete or install the Road Works or Future 
Road Works; 

(iii) assist the City and the City Personnel, as directed, to safely excavate 
and dispose of and/or collect and treat any Contaminants (including 
Historical Contaminants), as necessary, to enable the City or the City 
Personnel or the Owner or the Owner’s Personnel, as applicable, to 
safely complete, construct, install, maintain, repair, upgrade or replace 
any Road Works or Future Road Works in a manner such that the City or 
any City Personnel do not incur any additional costs in performing such 
Road Works or Future Road Works.  The Owner shall reimburse the City 
for all the City’s Remediation Costs, including without limitation, 
specifically those costs or expenses incurred by the City or any City 
Personnel which are additional or incremental costs or expenses from 
those that would have been incurred by the City or any City Personnel if 
no Contaminants (including Historical Contaminants), were present in 
the Roads or the Dedicated Lands when completing the Road Works or 
Future Road Works; 

(iv) if any Contaminants (including Historical Contaminants), are found by 
the City or any City Personnel or by the Owner or the Owner’s Personnel 
in performing the Road Works or Future Road Works, the Owner’s 
Environmental Consultant shall, if and when requested by the City or 
the City Personnel, remove or Remediate those Contaminants (including 
Historical Contaminants), as deemed necessary in the City Engineer’s 
sole opinion, to complete the Road Works or Future Road Works and 
transport the Contaminants (including Historical Contaminants), to a 
licensed facility; 

(v) subsequent to the removal or Remediation of any contaminated soil, 
groundwater or vapour from the Roads or the Dedicated Lands, as may 
be required hereunder, the Owner’s Environmental Consultant shall 
collect confirmatory post-remediation samples required by the City or 
the MOE and forward copies of all of the Owner’s Environmental 
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Consultant’s reports to the City for such period and frequency, as 
directed by the City or the MOE, until the MOE, if so required by Section 
3.1 herein, issues one or more separate Certificates of Compliance for 
that portion of the Roads and the Dedicated Lands, on which 
Contaminants were found or until the Owner otherwise confirms to the 
satisfaction of the City that the Contaminants (including any Historical 
Contaminants) in the Roads and the Dedicated Lands have been 
Remediated to standards as deemed necessary by the City Engineer to 
complete the Road Works or Future Road Works; 

(vi) install any Remediation Works, as required by the City or the MOE, to 
prevent the migration of any Contaminants from the Roads or the 
Dedicated Lands and to collect, treat, sample, remediate and dispose of 
any Contaminants (including any Historical Contaminants), as deemed 
necessary by the City Engineer, to complete or install the Road Works or 
Future Road Works to the City Engineer’s satisfaction or to satisfy any 
other conditions or requirements of the MOE; and 

(vii) if necessary to ensure human health and safety is not compromised as a 
result of any Contaminants (including any Historical Contaminants) in 
the Roads and the Dedicated Lands, the Owner shall prepare, assist and 
advise the City and all City Personnel in adhering to a health and safety 
plan while conducting any Road Works or Future Road Works; 

(b) the Owner shall pay all the costs and expenses related to the Owner’s 
Environmental Consultant performing the work and activities described in 
Section 3.2(a) and shall reimburse the City for any and all of the City’s 
Remediation Costs and any other additional or incremental costs incurred by 
the City in completing the Road Works or Future Road Works that are caused 
directly or indirectly by the Contaminants (including any Historical 
Contaminants); 

(c) if the City or any City Personnel performs any Remediation of any Contaminants 
(including Historical Contaminants), as deemed necessary by the City Engineer 
to complete the Road Works or Future Road Works, then Section 3.4 shall 
apply, but nothing herein shall obligate the City or any City Personnel to carry 
out any Remediation; 

(d) the Owner shall or will cause the Owner’s Environmental Consultant, at the 
Owner’s sole cost and expense, to inform all private and public utility 
companies with Utilities in the Roads and the Dedicated Lands in the areas of 
known or potential Road Contamination or whose Utilities may be affected by 
any Contaminants (including Historical Contaminants), of the Owner’s 
Remediation activities and shall provide any private or public utility company, 
upon their request, all assessment reports, remediation reports and the 
Remediation Plan.  Without restricting the generality of the foregoing, the 
Owner covenants and agrees to fully disclose to each public or private utility 
company with Utilities in the Roads and the Dedicated Lands in the areas where 
any Road Works or Future Road Works are being performed or which may be 
impacted by any Contaminants of the nature and extent of any Contaminants 
now or in the future which the Owner is or becomes aware of and to fully 
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cooperate with the utility companies to prevent any damage to their respective 
Utilities from any such Contaminants (including Historical Contaminants); 

(e) if any Historical Contaminants or contaminated fill remains “in situ” in the 
Dedicated Lands or the Roads or the City accepts risk based remediation of any 
Contaminants in the Dedicated Lands or Roads, it must be geotechnically 
suitable to the satisfaction of the City Engineer for the future use of the 
Dedicated Lands or Roads as a roadway and if such fill is not geotechnically 
suitable it should be excavated and replaced with geotechnically suitable 
material at the Owner’s cost and expense; and 

(f) if the Owner obtains a numerical based Certificate of Compliance as described 
in Section 1.1(a)(ii) for any portion of the Dedicated Lands, then the parties 
agree that the Owner will have no obligation under Section 3.2 for any Future 
Road Works on that portion of the Dedicated Lands, which is subject to a 
numerical based Certificate of Compliance, and the City expressly agrees that 
it will not seek recovery of any City Remediation Costs associated with Future 
Road Works on any Dedicated Lands, which are subject to a numerical based 
Certificate of Compliance. 

3.3 Approval of Remediation of Roads and Dedicated Lands.  Prior to conducting any 
Remediation of the Roads or Dedicated Lands or installing any Remediation Works in the 
Roads or the Dedicated Lands, the Owner shall obtain the City’s consent and all permits for 
the same, including without limitation obtaining any permits or approvals for the installation 
and Monitoring of any Remediation Works, if necessary, on City property, and shall execute 
such legal agreements on terms and conditions satisfactory to the Director of Legal Services 
related to any Remediation Works encroaching on the Roads or Dedicated Lands. 

3.4 City May Remediate Roads and Dedicated Lands.  The City may, without obligation to 
do so, in its sole discretion and without notice to the Owner, Remediate the Road 
Contamination (or any portion thereof) to Acceptable Contamination Levels or any 
Contaminants (including Historical Contaminants) in the Dedicated Lands or Roads, as deemed 
necessary by the City Engineer, to complete the Road Works or Future Road Works to the 
satisfaction of the City Engineer.  In the event that the City or any City Personnel performs 
any such Remediation, the City may charge the Owner the full amount of the City’s 
Remediation Costs, plus interest at the rate of three (3%) percent above the Prime Rate, 
calculated monthly not in advance, on any amounts the Owner fails to pay within thirty (30) 
days of any written demand or being invoiced therefor by the City for so long as such amounts 
remain unpaid.  The Owner covenants and agrees that it shall forthwith on demand pay to the 
City the City’s Remediation Costs.  Notwithstanding that the City has no obligation to provide 
notice, the City will endeavour to provide notice to the Owner in advance of commencing any 
Remediation of the Roads or the Dedicated Lands.  Upon receiving an invoice for the City’s 
Remediation Costs, the Owner may make requests for documents and information from the 
City to assess the necessity and reasonableness of the costs incurred by the City, but the 
amount of the City’s Remediation Costs, as invoiced, shall remain payable except to the 
extent of any adjustments approved by the City Engineer. 

3.5 Monitoring.  The Owner shall, at its own cost and expense, engage the Owner’s 
Environmental Consultant to perform all Monitoring functions and testing of the soils, 
groundwater and vapour in respect of the Roads and the Dedicated Lands, including the 
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Dedicated Lands, as provided for in any Remediation Plans, the MOE Approval in Principle, 
any Certificate of Compliance, any performance verification plan or as otherwise required by 
the MOE or by the City with respect to any portion of the Dedicated Lands or Roads, including 
any areas which the City may, in its sole discretion, permit or approve to be risk assessed or 
risk managed.  Without limiting the generality of the foregoing, but in addition thereto, the 
Owner shall: 

(a) perform or cause the Owner’s Environmental Consultant to conduct all 
Monitoring required and as directed by the MOE or the City Engineer until the 
Contaminants on the Dedicated Lands and any other Road Contamination, as 
herein required, have been Remediated to Acceptable Contamination Levels 
and the MOE’s and the City’s Monitoring requirements have been satisfied; and 

(b) perform or cause the Owner’s Environmental Consultant to prepare and deliver 
to the City periodic reports of the results of all its Monitoring, as required by 
the MOE or the City Engineer, which reports shall contain the Owner’s 
Environmental Consultant’s assessment of the degree to which the presence 
and concentration of the Contaminants in the Roads or the Dedicated Lands 
have abated from that disclosed in the initial assessment, based upon all 
samples analysed pursuant to the Monitoring and provide confirmation that, in 
the Owner’s Environmental Consultant’s opinion, there are no human health 
risks to the Owner’s Personnel, the City Personnel or the general public as a 
result of any soil, groundwater or any vapour Contaminants on the Roads or the 
Dedicated Lands. 

ARTICLE 4  
GENERAL REMEDIATION PROVISIONS 

4.1 Conduct of Remediation.  The Remediation described in Sections 2.1, 3.1 and 3.2 
shall be conducted and completed as follows: 

(a) in accordance with the terms and conditions of this Agreement; and 

(b) in accordance with the terms and conditions of the Act (including, without 
limitation, in accordance with the MOE Approval in Principle, except to the 
extent that the MOE Approval in Principle conflicts with or is inconsistent with 
the terms of this Agreement, then the terms of this Agreement shall govern and 
prevail), all Environmental Laws, any performance verification plan, all 
Remediation Plans, if any, and all requirements of the MOE, and in respect of 
the Roads and the Dedicated Lands, all requirements of the City, as a prudent 
land owner in respect of work done on City property, but the City is not in any 
way approving or verifying the effectiveness of the Owner’s Remediation Plan 
or any of its Remediation activities. 

4.2 Groundwater or Dewatering. 

(a) If the Remediation of the Development Lands, the Roads or the Dedicated 
Lands, or any portion thereof, includes any groundwater or dewatering 
discharges into the City’s sewer system, including any Excluded Contaminants, 
the Owner shall, in addition to its other obligations in this Agreement: 
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(i) ensure that in respect of all such discharges and dewaterings, it obtains 
and keeps current all necessary discharge permits and approvals 
required and meets all standards, pursuant to the Act, or any City, 
provincial or federal by-laws or statutes which are applicable from time 
to time, including without limitation the Water Sustainability Act, 
S.B.C. 2014, c. 15, and all Regulations made thereunder from time to 
time; and 

(ii) monitor discharge Contaminant levels in accordance with the Act and 
any applicable City policy relating to groundwater discharge in effect 
from time to time, or any City, provincial or federal bylaws or statutes 
which are applicable from time to time. 

(b) The Owner, at its sole expense, shall be required to decommission any 
groundwater or vapour monitoring wells installed on the Roads or the 
Dedicated Lands by or on behalf of the Owner, in accordance with all 
requirements of the MOE and the Environmental Laws, including the 
Groundwater Protection Regulation, and all requirements of the City to the 
satisfaction of the City Engineer. 

4.3 Remediation Plans.  The Owner will promptly provide the City with true and complete 
copies of any and all Approvals in Principle, all consultant’s reports related to the 
Development Lands, the Roads and the Dedicated Lands and all Remediation Plans, if and as 
applicable, and, as the City may request from time to time, any other reports, plans, 
information and materials (including monitoring reports) that are prepared or required by the 
MOE to be prepared by the Owner with respect to Contaminants in and/or Remediation of the 
Development Lands, the Roads and the Dedicated Lands. 

4.4 Certificates of Compliance.  Upon completion of the Remediation of the Development 
Lands, the Roads and the Dedicated Lands or any Phase, the Owner shall apply to the MOE for 
separate Certificates of Compliance or Final Negative Determinations (as to the Roads and the 
Dedicated Lands) for each of the following: (a) each Phase of the Development Lands based 
on metes and bounds descriptions or based upon the respective legal parcels in the respective 
Phase, as applicable; and (b) the Roads and the Dedicated Lands contained in each Off-Site 
Area (as such Off-Site Areas correspond with the Phases of the Development Lands), all as 
required by this Agreement or pursuant to the Act.  Without in any way derogating from the 
Owner’s obligations to obtain and deliver one or more Certificates of Compliance pursuant to 
Section 3.1, for clarity, the Owner is not required to apply to the MOE for a Certificate of 
Compliance or Final Negative Determination with respect to Remediation of the Roads 
required to be Remediated under Section 3.2 to complete the Road Works or in respect of any 
Historical Contaminants in the Dedicated Lands in respect of any Future Road Works.  Once 
the Owner obtains the Certificates of Compliance or Final Negative Determinations, as may be 
applicable, the Owner shall forthwith provide to the City true copies of same. 

4.5 MOE Approval in Principle.  The Owner shall, to the satisfaction of the MOE, comply 
with and satisfy all of the conditions set out in the MOE Approval in Principle and any 
subsequent or other MOE-issued Remediation conditions or requirements, including pursuant 
to any performance verification plans. 
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4.6 Excluded Contaminants.  For purposes of this Agreement, the Owner and the City 
agree that the obligation of the Owner, or any successor owner, respectively, to Remediate 
any Contaminants or pay the City’s Remediation Costs excludes the following Contaminants: 

(a) in respect of any Contaminants that the Owner, or any successor, respectively, 
can prove to the satisfaction of the MOE or a Court of competent jurisdiction 
were brought, deposited, stored or caused to be present on the Development 
Lands by a Third Party Responsible Person after the issuance of a Certificate of 
Compliance or a Final Negative Determination for the Development Lands as 
confirmed by the MOE or a Court issuing a directive, statement, order or other 
confirmation that a Third Party Responsible Person is responsible for the 
remediation of the Development Lands, or any portion thereof, and that the 
Contaminants on the Development Lands were not caused by, related to or did 
not result from any past or present operations on the Development Lands by 
the Owner or the Owner’s Personnel or any previous owner or operator 
thereon, and that such Contaminants are not the result of or caused by any 
Remediation activities performed by the Owner, the Owner’s Personnel, the 
City or the City’s Personnel pursuant to or as required in this Agreement; 

(b) without limiting subsection 4.6(d) or 4.6(f), in respect of any Contaminants 
discovered on the Roads or the Dedicated Lands after the issuance of a 
Certificate of Compliance or a Final Negative Determination for the Roads and 
the Dedicated Lands, that the Owner can prove to the satisfaction of the MOE, 
as confirmed by the MOE issuing a directive, statement, order or other 
confirmation, or otherwise to the satisfaction of the City, are Contaminants 
that were brought, deposited, stored or caused to be present on the Roads or 
the Dedicated Lands by a Third Party Responsible Person after the issuance of a 
Certificate of Compliance or a Final Negative Determination therefor, except 
for those Contaminants in the Roads or the Dedicated Lands that the City 
Engineer determines are required to be Remediated to complete the Road 
Works; 

(c) any Contaminants that the City or any of the City Personnel brings on, deposits 
or causes to exist on the Roads or the Dedicated Lands after the date of this 
Agreement, except for those Contaminants brought on, deposited or caused to 
exist on the Roads or the Dedicated Lands as a result of, related to or caused 
by the City or any of the City Personnel conducting any Remediation activities 
in respect of the Contaminants which the Owner is obligated to Remediate 
pursuant to this Agreement; provided that this exclusion does not include any 
Contaminants that the City accepts can be risk managed or risk assessed 
pursuant to this Agreement;  

(d) any Contaminants on the Roads, except as required to complete the Road 
Works in accordance with Section 3.2, that did not originate on or from the 
Development Lands or the Dedicated Lands or were not the result of, related to 
or caused by any past or present operations on the Development Lands or the 
Dedicated Lands by the Owner or the Owner’s Personnel or any previous owner 
or operator thereon, all as proven to the satisfaction of the MOE.  For 
certainty, this exclusion does not in any way alter or diminish the Owner’s 
obligations set out in Section 2.1(c) hereof, and in particular, the Owner shall, 
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at its sole expense, Remediate any Contaminants that migrated onto the 
Development Lands or the Dedicated Lands from the Roads, regardless of the 
source of such contamination, and cause Remediation Works to be installed, 
maintained and monitored to Remediate, prevent and protect the Development 
Lands from any such migrating Contaminants; 

(e) in respect of the Development Lands and Neighbouring Lands, any Historical 
Contaminants that are not required to be delineated or Remediated in 
accordance with the Act by the MOE; and 

(f) in respect of the Roads, any Historical Contaminants, except those that are 
specifically provided to be Remediated in this Agreement, including in Section 
1.1(a)(iii), and which are required to be Remediated for the completion of the 
Road Works, 

(collectively, the “Excluded Contaminants”). 

The parties acknowledge that a portion of the Site was part of False Creek and was 
filled in with imported fill containing Contaminants.  The parties agree that the 
placement of the fill was not related to or caused by any past operations on the 
Development Lands or Dedicated Lands by any previous owner or operator thereon. 

ARTICLE 5  
STATUTORY RIGHT OF WAY 

5.1 Statutory Right of Way.  Pursuant to Section 218 of the Land Title Act, the Owner 
hereby grants to the City the full and free right, liberty, easement and statutory right of way 
over the Lands to freely enter the Lands at any time, with workers, vehicles, equipment, 
tools and materials, and to carry out any works thereon that may be reasonably necessary for 
it to prevent the migration of any Contaminants from the Development Lands onto the Roads 
or the Dedicated Lands or to Remediate the Road Contamination or any other Contaminants in 
the Roads or the Dedicated Lands in connection with the Road Works or Future Road Works, 
pursuant to this Agreement.  This statutory right of way is necessary for the operation and 
maintenance of the City’s undertaking. 

The City will exercise its rights in Section 5.1 only over those portions of the Development 
Lands that are reasonably necessary for the exercise of such rights. 

ARTICLE 6  
INSURANCE 

6.1 Insurance Coverage Required.  If the Owner installs or performs any Remediation 
Works on the Roads or the Dedicated Lands, then the Owner is required to obtain and 
maintain, at its own expense, the insurance coverage provided for in Schedule B attached 
hereto. 
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6.2 General Insurance Requirements. 

(a) Prior to commencement of any Remediation work or activities on City property, 
the Owner will lodge or arrange for the lodging with the City Engineer evidence 
of the insurance coverage required in Schedule B.  The Owner will forward 
similar evidence of renewals, extensions or replacement of any such insurance 
to the City Engineer.  Receipt by the City of certificates of insurance or copies 
of insurance policies will in no way constitute confirmation by the City that the 
insurance complies with the terms of this Agreement.  Responsibility for 
ensuring that the insurance coverages required in Schedule B are in place rests 
solely with the Owner.  If the Owner fails to perform its obligations pursuant 
Schedule B, the City may effect such insurance on behalf of the Owner and all 
the City’s costs in so doing will be paid by the Owner forthwith upon written 
request from the City therefor.  The Owner expressly agrees to indemnify and 
save harmless the City or the City’s Personnel from and against any claim, cost 
or expense incurred by the City or the City’s Personnel if the Owner fails to 
obtain or maintain the required insurance coverages or does not comply with 
any of the insurance requirements. 

(b) The required insurance shall not be cancelled or endorsed to reduce the limits 
of liability without 60 days’ notice in writing by registered mail to the City.  
Should the policy be endorsed to restrict coverage mid-term, notice of such 
restriction will be provided in writing by registered mail to the City no later 
than the effective date of such change. 

6.3 Owner to be “Prime Contractor”.  The Owner will be the “prime contractor” (as 
defined in the Workers Compensation Act) for any Remediation work performed by the Owner 
or the Owner’s Personnel, including, without limitation, in respect of any Remediation Works, 
for Workers Compensation Board (“WCB”) purposes.  The Owner will accept all 
responsibilities of the prime contractor as outlined in the City’s Multiple-Employer 
Workplace/Contractor Coordination Program (2003), Workers Compensation Act (Part 3) and 
WCB Occupational Health and Safety Regulation and the City may consider any WCB violation 
by the Owner as prime contractor as a material breach of this Agreement; Provided that the 
Owner may delegate its responsibilities as “prime contractor” to the contractor engaged to 
install or operate the Remediation Works or to perform any Remediation activities by the 
Owner or the Owner’s Personnel (and further provided that the Owner will not be relieved of 
its obligations under this clause). 

ARTICLE 7  
OCCUPANCY PERMIT AND SUBDIVISION RESTRICTIONS 

7.1 Occupancy and Subdivision Restrictions.  Pursuant to Section 219 of the Land Title 
Act, the Owner covenants and agrees with the City, as a covenant running with and binding 
the Development Lands that, until: 

(a) as to each Phase of the Development Lands, a separate Certificate of 
Compliance or Final Negative Determination has been issued by the MOE and 
received by the City confirming that the Contaminants on such Phase of the 
Development Lands have been remediated to Acceptable Contamination Levels; 
and 
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(b) as to each Off-Site Area that corresponds with the applicable Phase of the 
Development Lands, if any Contaminants exists: 

(i) as to the Dedicated Lands within a particular Off-Site Area (if any), one 
or more separate Certificates of Compliance or Final Negative 
Determinations have been issued by the MOE and received by the City 
confirming that the Contaminants on such Dedicated Lands have been 
remediated to Acceptable Contamination Levels and, in addition, where 
Section 1.1(a)(iii) applies: 

(A) one or more separate Certificates of Compliance or Final 
Negative Determinations have been issued by the MOE and 
received by the City confirming that any soil Contaminants on 
such Dedicated Lands in the top one meter of soil in areas of 
boulevards or streets medians have been remediated to the 
numeric standards applicable to residential land use as provided 
for in the Act; or 

(B) the following have been received by the City: 

(I) written confirmation from an Approved Professional 
confirming that the top one meter of soil in areas of 
boulevards or streets medians have been Remediated to 
the numeric standards applicable to residential land use 
as provided for in the Act; and 

(II) a separate Certificate of Compliance or a Final Negative 
Determination issued by the MOE confirming that the 
Contaminants on the Dedicated Lands below the top one 
meter of soil in areas of boulevards or streets medians 
have been remediated to Acceptable Contamination 
Levels, 

or some other form of confirmation satisfactory to the City, in its sole 
and absolute discretion, confirming that the Contaminants on the 
Dedicated Lands have been remediated to Acceptable Contamination 
Levels; 

(ii) as to the Roads within a particular Off-Site Area, if any Road 
Contamination as described in Section 1.1(ddd)(ii) exists, a Certificate 
of Compliance or a Final Negative Determination confirming that such 
Road Contamination has been Remediated to Acceptable Contamination 
Levels has been issued by the MOE and received by the City, and, in 
addition, where Section 1.1(a)(iii) applies: 

(A) one or more separate Certificates of Compliance or Final 
Negative Determinations have been issued by the MOE and 
received by the City confirming that any Road Contamination 
comprised of soil in areas of boulevards or streets medians have 
been Remediated to the Acceptable Contamination Levels; or 
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(B) the following have been received by the City: 

(I) written confirmation from an Approved Professional 
confirming that the top one meter of soil in areas of 
boulevards or streets medians have been remediated to 
the numeric standards applicable to residential land use 
as provided for in the Act, including if and when 
applicable to either low or high residential land use 
standards based upon the density applicable for the 
Development Lands; and 

(II) a separate Certificate of Compliance or a Final Negative 
Determination issued by the MOE confirming that such 
Road Contamination below the top one meter of soil in 
areas of boulevards or streets medians have been 
remediated to Acceptable Contamination Levels, 

or some other form of confirmation satisfactory to the City, in its sole 
and absolute discretion, confirming that such Road Contamination has 
been remediated to Acceptable Contamination Levels; and 

the Owner acknowledges and agrees that the obligations and deliverables set 
out above in respect of each Off-Site Area are to be completed or delivered on 
or before the delivery of the Certificate of Compliance for the corresponding 
Phase of the Development Lands, such that upon completion of the entire 
Development on the Development Lands, the Owner will have completed, as 
may be required hereunder, the Remediation of all Contaminants on the 
Dedicated Lands and the Road Contamination to Acceptable Contamination 
Levels and delivered evidence satisfactory to the City establishing same; 

(c) as to any Roads or Dedicated Lands within a particular Off-Site Area, if any 
Contaminants, except for the Excluded Contaminants, are found in the course 
of performing, completing or installing any Road Works, the Owner shall have 
Remediated those Contaminants as deemed necessary, in the sole opinion of 
the City Engineer, for the Road Works to be completed to the City Engineer’s 
satisfaction; 

(d) as to the Neighbouring Lands, in the event that it is found or determined that 
Contaminants originating from or which have migrated from the Development 
Lands or the Dedicated Lands directly or indirectly through the Roads, except 
for Excluded Contaminants, have migrated onto the Neighbouring Lands, then: 

(i) a Certificate of Compliance confirming that the Contaminants 
originating from or which have migrated from the Development Lands or 
Dedicated Lands through the Roads or directly from the Roads or the 
Dedicated Lands, onto the Neighbouring Lands have been remediated to 
Acceptable Contamination Levels has been issued by the MOE and 
received by the City; or 

(ii) a Remediation Plan has been accepted by the MOE and an Approval in 
Principle for the Remediation of the Contaminants originating from or 
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which have migrated from the Development Lands through the Roads or 
directly from the Roads or the Dedicated Lands, onto the Neighbouring 
Lands has been granted by the MOE and such Remediation Plan and 
Approval in Principle have been provided to the City; and 

(e) as to each of Phase 1a, Phase 1b, Phase 2a, Phase 2b, Phase 2c and Phase 2d, 
the Owner has fulfilled all of its obligations in this Agreement relating to that 
particular Phase together with each of their respective corresponding Off-Site 
Areas, if any, including without limitation, preventing and protecting against 
the following, as such obligations may relate to such Phases: 

(i) any migration of Contaminants onto and from the Development Lands; 
and 

(ii) any migration of any Road Contamination from the Roads or of any 
Contaminants from the Dedicated Lands onto the Neighbouring Lands or 
into the Environment, 

as herein provided, 
 

then the use of that particular Phase of the Development Lands shall be subject to the 
following restrictions: 

(A) neither the Owner nor any other person whatsoever shall suffer, 
cause or permit the use or occupation of any Building, or any 
part thereof located within the applicable Phase of the 
Development Lands;  

(B) neither the Owner nor any other person whatsoever shall apply 
for an Occupancy Permit or take any action, directly or 
indirectly, to compel the issuance of an Occupancy Permit for 
any Building within the applicable Phase of the Development 
Lands;  

(C) the City shall be under no obligation to issue an Occupancy 
Permit for any Building notwithstanding that all other conditions 
and City by-law requirements in respect thereof may have been 
fulfilled for any Building within the applicable Phase of the 
Development Lands, and 

(D) neither the Owner nor any other person shall seek to or apply to 
subdivide the portion of the Development Lands contained within 
the applicable Phase of the Development Lands by strata plan or 
airspace parcel subdivision or take any action, directly or 
indirectly, to compel the City’s or the City’s Approving Officer’s 
approval of any such strata plan or airspace parcel subdivision. 

Notwithstanding the foregoing or any other provision of this Agreement, if the Owner, despite 
having proceeded diligently to satisfy the conditions referred to in subsections (a) through (e) 
of this Section 7.1, is delayed in doing so by the occurrence of a public health emergency or 
other Event of Force Majeure, the City will work with the Owner in good faith to arrive at a 
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mutually acceptable arrangement under which a withholding or delay in issuance of an 
Occupancy Permit or any other permit in respect of a Building or the Development Lands will 
be avoided, it being understood and agreed, notwithstanding the foregoing, that the City will 
in no way be obligated to issue any such permit until and unless such conditions have been 
satisfied. 

ARTICLE 8  
RELEASE AND INDEMNITY 

8.1 Release.  The Owner hereby releases, remises and forever discharges the City and the 
City Personnel from any and all Claims, except to the extent attributable to the wrongful 
intentional acts or gross negligence of the City or City Personnel, suffered or incurred by the 
Owner now or at any time in the future by reason of, arising out of, related to or in any way 
connected with or to this Agreement or the subject matter thereof, and, without limiting the 
generality of the foregoing, the Owner hereby releases and forever discharges the City and all 
City Personnel from and against: 

(a) all Claims resulting from or in any way connected to any Contaminants on the 
Development Lands or the Dedicated Lands or migrating or which have 
migrated from the Development Lands or the Dedicated Lands onto the Roads 
or into the Environment; 

(b) all Claims resulting from or in any way connected to Contaminants migrating or 
which have migrated from the Roads or the Dedicated Lands onto the 
Development Lands, except for any Contaminants proven by the Owner to have 
been brought or deposited by the City or any of the City Personnel or caused to 
exist on the Roads or the Dedicated Lands after the date of this Agreement, 
other than those Contaminants brought on, deposited or caused to exist on the 
Roads or the Dedicated Lands as a result of, related to or caused by the City or 
any of the City Personnel conducting any Remediation activities in respect of 
the Contaminants which the Owner is obligated to Remediate pursuant to this 
Agreement.  For certainty, the foregoing exclusion does not include any 
Contaminants that the City accepts can be risk managed or risk assessed 
pursuant to this Agreement; 

(c) all Claims resulting from the issuance or granting or refusal to issue or grant 
any permits or to approve any further subdivision, zoning, development or any 
other Permits whatsoever with respect to the Development Lands as a result of 
any Contaminants to be Remediated by the Owner pursuant to this Agreement 
or any non-compliance or breach of this Agreement by the Owner or of any 
requirements of the MOE which must be satisfied prior thereto; 

(d) all Claims relating to or resulting from the existence of any Contaminants on 
the Dedicated Land or any Road Contamination; 

(e) all Claims resulting from or in any way connected to any Contaminants 
migrating or which have migrated onto the Development Lands or the 
Dedicated Lands or from the Development Lands or the Dedicated Lands onto 
the Roads or into the Environment; 
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(f) all Claims resulting from or in any way connected to Contaminants migrating or 
which have migrated from the Development Lands or the Dedicated Lands 
directly or indirectly through the Roads or the Dedicated Lands onto any 
Neighbouring Lands or into the Environment; 

(g) all Claims resulting from the City or any City Personnel performing any 
Remediation activities of any Contaminants on the Dedicated Lands or any Road 
Contamination, or of any Contaminants in the Dedicated Lands, or in the Roads 
in performing or completing any Road Works or Future Road Works; 

(h) all Claims resulting from or in any way connected to the stockpiling on the 
Development Lands of any Contaminants removed from the Roads or the 
Dedicated Lands, which are determined to be Road Contamination or any 
Contaminants as deemed necessary by the City Engineer to complete the Road 
Works or Future Road Works, while being tested or sampled regarding their 
nature or source; and 

(i) all Claims for personal injury, death or property damage suffered by the Owner 
or the Owner’s Personnel in performing any Remediation of Contaminants as 
required by this Agreement, including without limitation in respect of the Road 
Contamination. 

8.2 Indemnity.  The Owner hereby covenants and agrees with the City that the Owner 
shall, on an ongoing basis, in perpetuity, indemnify and save harmless and shall reimburse the 
City and all City Personnel from and against all Claims, except to the extent attributable to 
the wrongful intentional acts or gross negligence of the City or City Personnel, which are 
instituted, asserted or made against the City or any City Personnel or paid, suffered or 
incurred by the City or any City Personnel by reason of, arising out of, relating to or which are 
in any way attributable to or in connection with this Agreement or the subject matter of this 
Agreement and, without limiting the generality of the foregoing, the Owner hereby 
indemnifies and saves harmless the City and City Personnel, from and against: 

(a) all Claims resulting from or in any way connected to any Contaminants on the 
Development Lands or the Dedicated Lands or migrating from or which are 
Introduced into the Environment from or related to any past uses or operations 
of the Development Lands or the Dedicated Lands, including onto the Roads or 
into the Environment; 

(b) all Claims resulting from or in any way connected to Contaminants migrating or 
which have migrated from the Roads or the Dedicated Lands onto the 
Development Lands, except for any Contaminants proven by the Owner to have 
been brought  on or deposited by the City or any of the City Personnel or 
caused to exist on the Roads or the Dedicated Lands after the date of this 
Agreement, other than those Contaminants brought on, deposited or caused to 
exist on the Roads or the Dedicated Lands as a result of, related to or caused 
by the City or any of the City Personnel conducting any Remediation activities 
in respect of the Contaminants which the Owner is obligated to Remediate 
pursuant to this Agreement.  For certainty, the foregoing exclusion does not 
include any Contaminants that the City accepts can be risk managed or risk 
assessed pursuant to this Agreement; 
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(c) all Claims resulting from the issuance or granting or refusal to issue or grant 
any permits or to approve any further subdivision, zoning, development or any 
other Permits whatsoever by the City with respect to the Development Lands as 
a result of any Contaminants to be Remediated by the Owner pursuant to this 
Agreement or any non-compliance or breach of this Agreement by the Owner or 
of any requirements of the MOE which must be satisfied prior thereto; 

(d) all Claims suffered or incurred by the City or any City Personnel in relation to 
or resulting from any Contaminants on the Development Lands. 

(e) all Claims relating to or resulting from the existence of any Contaminants on 
the Dedicated Land or any Road Contamination; 

(f) all Claims resulting from or in any way connected to any Contaminants 
migrating onto the Development Lands or the Dedicated Lands or from the 
Development Lands or the Dedicated Lands onto the Roads or into the 
Environment; 

(g) all Claims resulting from or in any way connected to Contaminants, except for 
any Excluded Contaminants, migrating from the Development Lands or the 
Dedicated Lands directly or indirectly through the Roads or the Dedicated 
Lands onto the Neighbouring Lands or into the Environment or from any 
Contaminants Introduced into the Environment, including onto the Roads, from 
any present or past uses or operations on the Development Lands or the 
Dedicated Lands; 

(h) any Claims resulting from the City complying with any notice or order of any 
governmental authority (including the MOE) having jurisdiction, whether or not 
the City is obligated or required to do so in connection with any Road 
Contamination or Contaminants on the Dedicated Lands to be cleaned up, 
contained, removed or dealt with in any manner whatsoever; 

(i) all Claims resulting from the City or any City Personnel performing any 
Remediation activities of any Contaminants in the Dedicated Lands and of any 
Road Contamination, and of any Contaminants in the Dedicated Lands, or in the 
Roads in performing any Road Works or Future Road Works, including any 
Claims resulting from the migration of any Contaminants from the Development 
Lands onto the Roads or the Dedicated Lands or from the Roads or the 
Dedicated Lands onto the Development Lands or any Neighbouring Lands; 

(j) all Claims suffered or incurred by the City or any City Personnel in the course 
of or as a result of doing any Road Works or Future Road Works related to or 
resulting from any Contaminants in the Roads or Dedicated Lands which 
migrated or originated from the Development Lands or the Dedicated Lands; 
and 

(k) all Claims for personal injury, death or property damage suffered by the Owner 
or the Owner’s Personnel in performing any Remediation of Contaminants as 
required by this Agreement. 
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8.3 Release and Indemnity to Survive.  The releases and indemnities found in 
Sections 8.1 and 8.2, respectively, shall survive the expiration or earlier termination of this 
Agreement and shall survive any modification, release or partial release of any of the 
covenants created by this Agreement.  The indemnities in Section 8.2 will be both covenants 
of the Owner and integral parts of the Section 219 covenants granted hereby. 

8.4 Conduct of Proceedings. 

(a) In the event that a Claim is made against the City which, pursuant to the terms 
of this Agreement, requires the Owner to indemnify the City or the City 
Personnel, then the City will give written notice of such claim to the Owner 
and, subject to Section 8.4(b), the Owner will have the right, upon written 
notice to the City, to conduct the proceedings in defence of such Claim.  If the 
Owner elects not to conduct the proceedings in the defence of such Claim, the 
City will conduct the defence of such Claim. 

(b) Section 8.4(a) will not apply and the City will have the right to conduct the 
defence of any Claim described in Section 8.4(a) in the following 
circumstances, where: 

(i) the Director of Legal Services determines that the proper administration 
of the municipal government requires that decisions with respect to the 
Claim be made by the City; 

(ii) the Director of Legal Services determines that the public interest 
requires that the matter be resolved in an open and public way; or 

(iii) in the opinion of the Director of Legal Services, the Claim is of a nature 
where decisions with respect to settling or defending it would create a 
precedent with respect to other existing or potential claims affecting or 
involving the City. 

(c) If the City wishes to settle any Claim, whether in connection with a Claim 
made under Section 8.4(a) or 8.4(b), the City will not do so without the prior 
written consent of the Owner, which consent will not be unreasonably 
withheld.  In conducting any defence or making any settlement, the City will 
act in a manner reasonably consistent with the manner in which the City would 
act in connection with the defence or settlement of claims, suits, demands, 
actions or proceedings which would not be indemnified against under the 
provisions of this Section 8.4. 

(d) Regardless of whether the Claim is being defended under Section 8.4(a) or 
8.4(b), the party having conduct of the proceedings will, upon written request 
of the other party, provide to the other party all information in its possession 
relating to the proceedings which may be properly disclosed at law.  If the 
party not having conduct of the proceedings so requests in writing in a timely 
fashion, the party having conduct of the proceedings will join the other party 
as a third party to the proceedings. 
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ARTICLE 9  
EQUITABLE CHARGE 

9.1 Equitable Charge.  The Owner hereby grants to the City an equitable charge over the 
Lands as security for the payment of all sums which may at any time hereafter be payable by 
the Owner to the City under the terms of this Agreement (including pursuant to the indemnity 
provisions contained in this Agreement).  Subject to Section 10.1 herein, this Section 9.1 will 
run with and bind the Lands and will survive the expiration or earlier termination of this 
Agreement.  This equitable charge may be enforced by the appointment of a receiver for the 
sale of the Lands.  This Equitable Charge will be discharged and released from title to the 
Lands in accordance with Section 10.1. 

ARTICLE 10  
RELEASES 

10.1 Release of Statutory Right of Way, Section 219 Covenant and Equitable Charge.  
The City shall, without in any way affecting the Owner’s personal covenants otherwise set out 
in this Agreement: 

(a) partially release the Statutory Right of Way described in Section 5.1, the 
Section 219 Covenant described in Section 7.1 and the Equitable Charge 
described in Section 9.1 from each of the portions of the Lands within each of 
Phases 1a – 1b and Phases 2a – 2d,, respectively, if and when: 

(i) in respect of each such Phase of the Development Lands, the Owner has 
complied with Section 7.1(a); 

(ii) in respect of the Dedicated Lands contained within each such 
corresponding Off-Site Area (if any), the Owner has complied with 
Section 7.1(b); 

(iii) in respect of Roads contained within each such corresponding Off-Site 
Area, the Owner has complied with Section 7.1(b)(ii); 

(iv) in respect of Roads and the Dedicated Lands, contained within each 
such corresponding Off-Site Area, if any Contaminants, excluding the 
Excluded Contaminants, are found in the course of performing, 
completing or installing any Road Works or Future Road Works, the 
Owner has complied with Section 7.1(c); 

(b) fully release the Statutory Right of Way described in Section 5.1, the Section 
219 Covenant described in Section 7.1 and the Equitable Charge described in 
Section 9.1 from the final Phase of the Development if and when: 

(i) in respect of Neighbouring Lands, if it is found or determined that 
Contaminants originating from or which have migrated from the 
Development Lands or Dedicated Lands directly or indirectly through 
the Roads, except for Excluded Contaminants, extend to or have 
migrated onto Neighbouring Lands, the Owner has complied with 
Section 7.1(d); and 
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(ii) all of the Owner’s covenants and obligations in this Agreement have 
been fully satisfied and all amounts due and payable to the City 
pursuant to this Agreement have been paid to the City’s satisfaction, or 
the Owner has made arrangements to secure the fulfilment any 
outstanding obligations, satisfactory to, in the sole discretion of, the 
City Engineer and the Director of Legal Services, 

provided, however that in each case:  

(c) the City shall have no obligation to execute any discharge until a written 
request therefor from the Owner has been received by the City; 

(d) the cost of preparation of any discharge, and the cost of registration of same in 
the New Westminster Land Title Office shall be paid by the Owner; and 

(e) the City shall have reasonable time within to which to execute any discharge 
and return the same to the Owner. 

ARTICLE 11  
LETTER OF CREDIT 

11.1 Amount of Letter of Credit.  In the event that any Contaminants from the 
Development Lands or the Dedicated Lands are found, at any time, to have extended to or 
migrated onto the Roads or the Dedicated Lands, or any Road Contamination exists on the 
Roads or any Contaminants exist on the Dedicated Lands which in the City Engineer’s 
discretion need to be Remediated in order to complete the Road Works to the City Engineer’s 
satisfaction, then the Owner shall, in addition to its other obligations under this Agreement, 
prior to enactment of the Rezoning, provide to the City a letter of credit or an additional 
letter of credit in the amount of the Estimated Remediation Costs and the costs of preventing 
or addressing the migration of any Road Contamination from the Roads or Dedicated Lands 
onto the Development Lands or any Neighbouring Lands or into the Environment and the 
migration of any Contaminants from the Dedicated Lands, including all costs related to the 
installation, maintenance, monitoring and removal of any Remediation Works, if any (the 
“Letter of Credit”).  The Estimated Remediation Costs and the amount of the Letter of Credit 
shall in no way limit the Owner’s obligation to the City under this Agreement to pay the City’s 
Remediation Costs, as the Letter of Credit amount, if any, is only an estimate of the 
Remediation costs.  The amount of the Letter of Credit required at the time of execution of 
this Agreement shall be $1,500,000, but shall be increased if any additional Road 
Contamination, including any Contaminants on the Dedicated Lands, is found after the date of 
execution of this Agreement which increases the Estimated Remediation Costs or may be 
increased or decreased if based upon further soils investigations performed by the Owner or 
the Owner’s Environmental Consultant after the date of execution of this Agreement the 
Estimated Remediation Costs are revised by the Owner’s Environmental Consultant and 
accepted by the City to be greater or lesser than the original Estimated Remediation Costs.  

11.2 Terms of Letter of Credit.  All Letters of Credit shall be irrevocable and unconditional 
demand letters of credit and shall comply strictly in all respects with the City’s Letter of 
Credit Policy and shall otherwise be in a form and content which is acceptable to the City’s 
Director of Legal Services.  All Letters of Credit shall be provided for a period of one year 
with the provision for an automatic renewal or extension without amendment from year to 
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year until the Owner has delivered to the City one or more separate Certificates of 
Compliance or Final Negative Determinations for the Remediation of the Road Contamination 
and for the Contaminants on the Dedicated Lands and the Owner has, to the City’s full 
satisfaction, complied with all of the Owner’s obligations under this Agreement. 

11.3 Calling Upon Letter of Credit.  The City may call upon the Letter(s) of Credit if: 

(a) the Owner fails to expeditiously carry out the Remediation of the Roads or the 
Dedicated Lands;  

(b) the bank issuing the Letter of Credit refuses to extend or renew the expiry date 
of the Letter of Credit; 

(c) the City is required by the MOE to conduct any Remediation of the Road 
Contamination or any Contaminants on the Dedicated Lands, or the City in its 
own discretion decides, as provided in Section 3.4 of this Agreement, to 
Remediate the Road Contamination or any Contaminants on the Dedicated 
Lands in the course of completing the Road Works;  

(d) any Claims are made against the City or any City Personnel by any third parties 
in respect of any Contaminants which the Owner is responsible to Remediate 
pursuant to this Agreement; or 

(e) the Owner defaults on any of its obligations under this Agreement and fails to 
cure such default (or if such default cannot reasonably be cured within such 
time, the Owner fails to pursue such curing with diligence), after receiving no 
less than 14 days’ prior written notice from the City. 

11.4 Replenishing Letter of Credit.  In the event that the City makes use of all or any 
portion of the Letter of Credit or if the Estimated Remediation Costs shall change, the Owner 
shall forthwith replenish the Letter of Credit in an amount and form that the City may, in its 
absolute discretion, require from time to time to ensure that all of the City’s Remediation 
Costs are paid by the Owner. 

11.5 Release of Letter of Credit.  The City will release and/or return the Letter of Credit 
to the Owner upon the City receiving one or more separate Certificates of Compliance or 
Final Negative Determinations in respect of the Contaminants on the Dedicated Lands and all 
other Road Contamination, if applicable, and all of the City’s Remediation Costs having been 
paid by the Owner to the City. 

ARTICLE 12  
TRANSFERS 

12.1 Purchasers Bound.  The Owner covenants and agrees with the City that: 

(a) if prior to: 

(i) completion of the Remediation and the delivery to the City of the 
Certificate of Compliance for the Development Lands; and 
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(ii) completion of the Remediation of the Contaminants on the Dedicated 
Lands and of any Road Contamination and the delivery to the City of the 
separate Certificates of Compliance or Final Negative Determinations 
for the Roads, 

any legal or beneficial interest therein, are transferred or otherwise conveyed 
to any purchaser or transferee then, prior to or concurrently with such transfer 
or conveyance, the Owner shall obtain from such purchaser or transferee (but 
excluding the City or any lessee or mortgagee of the Development Lands) and 
deliver to the City an agreement binding upon such purchaser or transferee 
whereby the purchaser or transferee agree, together with the Owner, to be 
jointly and severally responsible for all of the obligations and indemnities of 
the Owner under this Agreement.  The Owner shall also provide to the 
purchaser or transferee all information, documentation and working plans and 
procedures for any Remediation Works on the Development Lands and the 
Roads and the Dedicated Lands, specifically in respect of any vapour 
management systems.  The provisions in this Section 12.1(a) shall apply equally 
to all subsequent purchasers and assignees; and 

(b) without derogating from Section 7.1, if the Development Lands, or any portion 
thereof, are subdivided by a strata plan, this Agreement shall charge title to 
each of the strata lots and the common property comprising such strata plan 
and: 

(i) the strata corporation or the strata corporation so created shall perform 
and observe the Owner’s covenant herein at the expense of the strata 
lot owners; and 

(ii) the liability of each strata lot owner and the performance and 
observance of the Owner’s covenant and obligations herein shall be in 
proportion to the unit entitlement of his, her or its strata lot as 
established by the strata plan. 

12.2 Subdivision by Strata Plan.  In the event that the Development Lands, or any portion 
thereof, are subdivided by way of strata plan, the Owner’s obligations in Section 12.1 shall 
cease to apply in respect of that portion of the Development Lands only and the Owner shall 
not be obligated to obtain or provide to the City any written acknowledgements or 
agreements, pursuant to Section 12.1, from any purchasers of the strata lots so created by 
the deposit of the strata plan provided that the Owner has, prior to the subdivision of the 
Development Lands, or any portion thereof, by way of strata plan, Remediated the 
Contaminants on the Development Lands, the Dedicated Lands and any Road Contamination 
to Acceptable Contamination Levels, except for any Excluded Contaminants, and has obtained 
and provided to the City Certificates of Compliance with respect to the Development Lands 
and Certificates of Compliance or Final Negative Determinations with respect to the Roads (a 
the Dedicated Lands) and has paid to the City the City’s Remediation Costs and all other 
amounts due to the City under this Agreement. 

12.3 Agreements Runs with the Lands.  Subject to Section 10.1, the statutory right of 
way, the Section 219 covenants and the Equitable Charge granted herein will run with and 
bind the Development Lands and all parcels and all portions thereof into which the 
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Development Lands at any time hereafter may be consolidated or subdivided, including but 
not limited to by strata plan. 

ARTICLE 13  
GENERAL 

13.1 Nature of Covenants.  The Owner acknowledges to the City, and covenants and agrees 
with the City that the covenants and indemnities of the Owner contained in this Agreement 
are personal covenants, binding on it and its successors, and that the Owner shall continue to 
be bound, notwithstanding that the Owner may transfer, convey, dedicate or otherwise 
dispose of the Development Lands or any legal or beneficial interest therein and 
notwithstanding any modification, release, partial release or the discharge of the registered 
covenants and charges in this Agreement (or any portion of this Agreement) from the Land 
Title Office. 

13.2 Joint and Several.  Any covenants, agreements, conditions, or promises made by two 
(2) or more persons shall be construed as several as well as joint, including any payments or 
compensation to be paid pursuant to this Agreement.  If the fee simple owner of the 
Development Lands, or any portion thereof, shall consist of more than one person, such 
parties shall be jointly and severally liable to the City for the performance and observance of 
this Agreement. 

13.3 Notices.  Any notice, approval or request required or permitted to be given under this 
Agreement shall be in writing and may be given by delivering such notice, approval or request 
to a representative of the party for whom it is intended or by mailing such notice, approval or 
request by prepaid registered mail from any post office in British Columbia to the addresses 
set forth below: 

(a) in the case of the Owner, addressed to it at: 

c/o St. Paul’s Hospital 
344 Burrard Building 
1081 Burrard Street 
Vancouver, British Columbia 
V6Z 1Y6 
Attention: President and CEO, Providence Health Care 
 
With a concurrent copy to the Owner’s solicitors, addressed to them at: 
 
Alexander Holburn Beaudin & Lang LLP 
Suite 2700 – 700 West Georgia Street 
Vancouver, British Columbia 
V7Y 1B8 
Attention: John Goundrey 
 

(b) in the case of the City, addressed to it at: 

City of Vancouver - FOI 2022-084 - Page 1747 of 1790



43 

{01446540v8} Remediation Agreement 
 1002 Station Street and 250-310 Prior Street 
 (New St. Paul’s Hospital and Health Campus) 

City of Vancouver 
453 West 12th Avenue 
Vancouver, British Columbia   V5Y 1V4 
Attention: City Clerk 
with concurrent copies to the Manager of Environmental Protection and the 
Director of Legal Services, 

or at such other address as the parties may from time to time advise by notice in 
writing.  Any such notice, approval or request shall be deemed to have been received 
on the date of delivery of such notice, approval or request or, on the third business 
day next following the date of such mailing if mailed as aforesaid, provided that if 
mailed should there be, between mailing and the actual receipt of such notice, 
approval or request, a mail strike, slowdown or other labour dispute which might 
affect the delivery of such notice, approval or request, such notice, approval or 
request shall only be effective if actually delivered. 

13.4 Damages Insufficient.  The Owner agrees that damages may be an inadequate remedy 
for the City for any breach by the Owner of its obligations under this Agreement and the 
Owner agrees that the City is entitled to seek and obtain an order for specific performance, 
or a prohibitory or mandatory injunction, in order to compel performance by the Owner of its 
obligations under this Agreement. 

13.5 City’s Other Remedies.  Notwithstanding anything to the contrary herein provided, no 
mention in this Agreement of any particular right or remedy of the City in respect of any 
default or in the payment of any sums which at anytime hereafter may be payable, due or 
owing by the Owner shall preclude the City from any other right or remedy in respect thereof, 
whether available at law or in equity or by statute or as expressly provided for in this 
Agreement.  No right or remedy shall be exclusive or dependent upon any one or more of such 
rights or remedies independently or in combination, such remedies or rights being cumulative 
and not alternative. 

13.6 No Derogation.  Nothing contained or implied in this Agreement will derogate from 
the obligations of the Owner under any other agreement with the City or, if the City so 
elects, prejudice or affect the City’s rights, powers, duties or obligations in the exercise of its 
functions pursuant to the Vancouver Charter as amended from time to time and the rights, 
powers, duties and obligations of the City under all public and private statutes, by-laws, 
orders and regulations, which may be, if the City so elects, as fully and effectively exercised 
in relation to the Development Lands, the Dedicated Lands, and the Roads as if this 
Agreement had not been executed and delivered by the Owner and the City. 

13.8 Severability.  If any term of this Agreement is held to be invalid, illegal or 
unenforceable by a court having the jurisdiction to do so, that term is to be considered to 
have been severed from the rest of this Agreement and the rest of this Agreement remains in 
force unaffected by that holding or by the severance of that term. 

13.9 No Waiver.  No alleged waiver of any breach of this Agreement is effective unless it is 
an express waiver in writing of the breach in respect of which it is asserted against the party 
alleged to have given the waiver.  No waiver by the City or the Owner of any breach of this 
Agreement operates as a waiver of any other breach of this Agreement. 
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13.10 Entire Agreement.  This is the entire agreement between the City and the Owner 
concerning its subject and it may be changed only in a document executed by the City and 
the Owner. 

13.11 Priority.  This Agreement shall be registered as a first charge against the Development 
Lands in priority over all other charges existing at the time this Agreement is deposited for 
registration in the Land Title Office other than those charges in favour the City or as 
contained in the original Crown grant or which the Director of Legal Services has determined, 
in her sole discretion, may rank in priority to the registrable interests in land granted 
pursuant to this Agreement. 

13.12 Time of the Essence.  Time shall be of the essence. 

13.13 Enurement.  This Agreement shall enure to the benefit of and be binding upon the 
parties hereto and their respective successors and permitted assigns. 

13.14 Governing Law.  This Agreement shall be governed by the laws of British Columbia 
and Canada and the parties irrevocably attorn to the jurisdiction of the Courts of British 
Columbia. 

13.15 Further Assurances.  The parties hereby agree to execute such further documents and 
assurances as are required to carry out and more fully effect the intent of this Agreement. 

13.16 No Partnership.  The relationship of the City and the Owner created by this 
Agreement shall not constitute a partnership and is to be limited to dealings with the 
Contaminants in accordance with the terms of this Agreement. 

13.17 No Assignment.  The Owner shall not assign this Agreement or any of its rights or 
obligations hereunder. 

13.18 Force Majeure.  If an Event of Force Majeure occurs or is likely to occur, the Owner 
will promptly notify the City of the particulars of the relevant event or circumstance and, if 
reasonably possible, supply supporting evidence.  The Owner will use its best efforts to 
remove, curtail or contain the cause of the delay, interruption or failure (provided that the 
terms of settlement of any labour disturbance, dispute, strike or lockout will be wholly in the 
discretion of the Owner) and to resume, with the least possible delay, its compliance with 
duties, covenants and obligations under this Agreement.  Neither the City nor the Owner will 
be liable to the other for any delay, interruption or failure in the performance of its duties, 
covenants, or obligations under this Agreement if caused by an Event of Force Majeure, and 
the date limited for the performance of such duties, covenants or obligations under this 
Agreement will be postponed for a period equal to the delay occasioned by such an Event of 
Force Majeure. 
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Schedule A 

MOE Approval in Principle 
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REGL5TERED ~La\IL A..'11) Ei\{AIL 

Bl:UTISl-1 
COLUMB IA 

Files: 

Site IDs: 

26250-20/22656. 1100, 
6477. 6478 
22656, 1100,6477.6478 

July 20, 2020 

PROVIDENCE HEALTH CARE SOCITTY 
51b Floor, I 190 Homby Street 
Vancouver, BC V6Z 2KS 

Ann: Clayton "·oug 

Dear Cla}ion Wong: 

Re: Appro,·al in Principle - 1001 Station Strtet, 150 P1ior Stt·eet, and 310 Ptior 
Stt·ttt, Vancouver, British Columbia 

Please find enclosed an Approval in Principle re~ting the contaminated site referenced above 
and which ;upmedes those issued July 26, 1999 (1002 Station St; SITE 1100), April 28, 2000 
(310 Prior St; SITE 6477) and June 12, 2000 (250 Piior St; SITE 6478). 

In addition to the conditions set out in Schedule B of the enclosed Approval in Principle, ple.ase 
be advised of the following: 

I. Infonnation about the site will be included in the Site Re,gist,y established under the 
Env;ronmeutal ."fl.fa11agement Acr. 

2. The provisions of this Approval in P,inciple are ,vithout prejudice to the right of the Director 
to make orders or impose requirements as the Director may deem uecessa1y in acc-0rdauce 
with applicable laws. Nothing in this Approval in Principle will restrict or impair the 
Director's powers in this regard. 

3. A qu.-ilified en,<ironmental consultant mrn;t be available to identify, charactetize and 
appropriately manage: 

( a) any envirotl1llental media that may be contaminated. or 
(b) soil which niay exceed the standards trigge.ring a Contaminated Soil Relocation Agreeinent 

set out in Pas1 8 of the Contaminated Sites Regulation 
and may be encotuite.red during any future subswface work at the site. 

~!%}'Of~ li:ad:~c.Seci=. 
mdc.&iu.~ ~ Si=:cer ~oc:im=il &:ie~oe~ cdw.ci~-:.oc. Bo:cl:: 

~oc:im=,l ?tocmoa. Diri:;ioc 

"""'""'"'" PO So:,: 9,;.u S::n P-:o,;Gc,,:,: 

\~IC!Oall 3C \'SW 9:t.!l 

~ :,::» .Wt-£Ml 
U,'eb-.lf.e: w=-.~lx.ca/ei::-
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4. This Approval in Principle doe!~ not authorize e.nb)' upon, crossing over, or use for any 
purpose. of pri·vate or Crown lru1ds or works, unless and except as authorized by the owner of 
such lands or works. The re.spo:11~'ibility for obtaiwng such authority rests with the persons 
undertaking remediation. It is a !so the responsibility of those persons to ensure that all 
activities conducted under this .Approval in Principle are. carried out v.ith due. regard to the 
rights of third parties, and comply ,,ith other applicable legislation that may be in force. 

5. Additional permits and approvals may be required before remediation begins. 

6. All site.mateifals (e.g .. e.xcavat,,d soil, replaced soil, groundwate,· from dewateiing, ptuuping, 
well development etc .. ) unist be characte,ized and managed in accordance with applicable 
legislation and winist,y guidan,:e. 

T Growidwater wells that are no l!onger required must be properly deco1lllllissioned in 
accordance with the Water Su.st-a.inability Act's Groundwater Protection Regulation. 

8. Please be advised that there are. inhe.rent health and safety ri:.ks associate.d with remediation 
activities at contaminated sites. De.vefopmeut of site-specific wo1'k procedures in accordance. 
v.ith WorkSafeBC regulations is wanao.ted. Please dire-ct related questions to the 
WorkSafeBC office at 604-276-3100 (Lower Mainland only) or 1-888-621-7233 (toll free in 
B.C.). 

9. Any substantial modifications to the approved remediation plan, including substantial 
changes to the remediation schedule, conditions or c.ircumstruices described in the risk 
assessment upon \\rhich the re.1111ediation plan is based, or changes in laud use, must be 
promptly identified by written m.ibruissiou to the Direc,tor. 

10. If au .application for a Ce11ificate of Compliance i'> to be $ubmitted for the :,ite, the 
confinnation of remediation feJ>Oti, accompanying the application must demoth1tate 
c0ntpliauce with the. remediatico standards and criteria in force at the t.Une the application for 
the Certificate is made., which may differ from the remediation ~tandards aud criteria in force 
at the time of issuanc:e of this Approval in Principle. 

Issuance of this Approval in Princijple i; a decision that may be. appealed under Part 8 of the 
Euvironmen.tal !vfanagement Act. 
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If you require clarification of any aspect of this Approval in Principle, please contact 
cw cio@Victorial.gov.bc.ca . 

Yours truly, 

_.k---~ 
AJan'W. McCammon 
for Director, Envuonme11tal Management Act 

Enclosure 

cc: Christiaan Iacoe, P.Ag. City of Vancouver 
453 West J21hAvenue, Vancouver, BCVSY IW4 
Christia.1n.Iacoe@.vanco1wer.ca 

Duncan Macdonald, Approved Professional, PGL Environmental Consultants 
dnncdonald@pggroup.com 

Client Information Officer, ENV, Victoria esp cio@Viclorial.gov.bc.ca 

CSAP Society, apopova@csaps.ociety.bc.ca 
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BRITISH 
COLUM BI A 

Ministry c,f 
Environment and 
CIImaLe C hange Scr-.ccgy 

APPROVAL IN PRINCIPLE 
(Pursuant to Sec:riou 53 of the E111fro11111e11tal Jfa11age111e111 Ad) 

TillS 15 TO CERTIFY that thi~ remediation plan described herein submitted by 
PROVIDENCE HEALTH CARJE SOCIEIT for the contaminated site identified in Schedule A 
of this document has been appro'ved. 

Tue remediation plan must be implemented in accordance with the requiren1ents and conditions 
specified in Schedule B. 

The substances for which remediiation will be conducted and for which this Approval in Principle 
is valid are specified in Schedule: C. 

I have issued this Approval in Principle based on a review of the doc:umeuts listed in Schedule D. 
L however, make no representation or warranty as to the accuracy or completeness of that 
information. 

A Director may rescind this Approval in Principle if conditions imposed in the Approval in 
Principle are not complied with or any fees payable. under Part 4 of the Act or regulations are 
outstanding. 

This Approval in Principle should not be construed as an assurance that there are no hazards 
present at the site. 

2020-07-20 
Date. Issued 

Site Identification Number 22656 
Ver..ion 9.0R 

.(tan W. McCammon 
For DirK-tor~Em•ironmental }.fanageme,u .Ac1 

I of S 
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Schedule A 

The site covered by this Approval in Principle is located at 1002 Station Street, 250 Prior Street, 
and 310 Prior Street, Vancouver, British Columbia which is more particularly known and 
described as: 

LOT ADISTRICTLOTS 196AND 2037PLANLMP14138 
PID: 018-550-185. 
1002 Station Street, Vancouver, British Columbia. 

LOT C BLOCKS 15 TO 18 DISTRICT LOTS 196 AND 2037 PLAN 12884 
LOT D BLOCKS 15 TO 18 DISTRICT LOTS 196 AND 2037 PLl\N 12884 
LOT 19 DISTRICT LOTS 181, 196 AND 2037 PLAN 6780 
PID: 008-776-300, 008-776-326, and 010-813-217. 
250 Prior Street, Vancouver, British Columbia. 

LOT E DISTRICT LOTS 196 AND 2037 PLAN 13449 
LOT F DISTRICT LOTS 196 AND 2037 PLAN 13449 
PID: 008-126-780 and008-126-798 
310 Prior Street, Vancouver, British Columbia 

The approximate centre of the site using the NAD (North American Datum) 1983 convention is: 

Latitude: 49° 16' 31.30" 
Longitude: 123° 5' 47.60" 

2020-07-20 
Date. Issued 

Site Identification Number 22656 
Version 9.0 R 

Alan W. McCammon 
for Direc-tot\ Em•ironmental Managm,e,u Act 

2 ofS 
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Site Plan. Vancou,·er. BC 

LOlCAf.lO O lll..OCl<S 16TO tB 3l0 Pro-S'rflelt 
(IISTRICTLOTS IMAM:>2007 Pl.A" 1~, 

<\NO, LOT l 90'!StRICT LOTS 1a1, t !lli 
,.NO 2037 PI.Nt 61&0 "-._ 

I.OT£ ANO F Ol$TRICT 1.01$ 19$ 
N<>'JfJ37 PLAN l)U9 

• 
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Cl> 

z 
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STREET '-..._ PR IOR 
,..--.,::---.---..,,.L; 

1002$h;ll~S•~ 

~OT ,t; OISTRICT t.OTS 196 
AX0:!~':17 PI.N-ILUPi4139 

2020-07-2-0 
Date. Issued Afan W. McCammon 

f or Oire-c-tor~ Em•iro,im ental Manag6me,u .Act 

Site Identification Number 22656 
Vei"Sion 9.0 R 

3 ofS 
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Scbedule B 

Requil'ements and Conditions 

1. Remediatio11, including monitoring, inspections and maintenance of any works, must be 
undertaken by the responsible persons in the manner and schedule specified in the plan listed 
in Schedule Dor as specified in a modificatioo of the plan appro,'Cd by the Directoc 

2. Any Sllbstantial modifications to the approved remediation plan, including substantial 
changes to the remediation schedule, conditions or circumstances described in the risk 
assessment upon which the remediation plan is based, or changes in land, vapour, water, or 
sedin1ent use, must be promptly identified in a written submissioo by the responsible persons 
to the Director. An applicatioo for an amendment or new Approval in Principle may be 
necessary. 

3. Up-to-date records of monitoring, inspections and maintenance of any works must be 
maintained by the responsible persons or their agent The records must be available. for 
inspection by the Director. 

4. Remediation must be completed within :five years of the date of issuance of this Approval in 
Principle. 

5. Remediation nmst be coofirmed in accordance with applicable legislatioo and ministry 
guidance. Within 90 days of completing remediatiOI\, a report summarizing coofirmation of 
remediation must be prepared in accordance with sectioo 49 (2) of the Contaminated Sites 
Regulatioo and submitted to the Director. 

6. A statement signed by an Approved Professional must be submitted to the Director annually 
within 90 days of the anniversary of the date of issuance of this Approval in Principle. The 
staten1e11t nmst include the following: 
(a) A summary of ren1edial activities undertaken during the reporting period; and 
(b) An assessment comparing remediatioo progress to the actions and schedule set out in the 

plans referenced above. Refer to Conditioo 2 above if reniedial progress differs 
substantially from tbe schedule set out in the approved plan. 

If requested by the Director, a report signed by an Approved Professiooal must be Sllbmitted 
for re,~ew to the Director and nmst include the following: 
(a) A summary of ren1edial activities undertaken to date; 

2020-07-20 
Date. Issued 

Site Identification Number 22656 
Version 9.0 R 

Alan W. McCammon 
for DirK-tor~Em•ironmental Managm,e,u Act 

4 ofS 
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(b) An assessment comparing remediation progress to the actions and schedule set out in the 
plans referenced above. Refer to Condition 2 above if remedial progress differs 
substantially from the schedule set out in the approved plan; and, 

(c) Supporting documentation (e .. g., analytical reports, records of inspection, maintenance of 
treatment works, etc.). 

7. Toe docim1ents listed in Schedule D indicate that vapour attenuation factors were applied to 
meet Contaminated Sites Regulation nuruerical standards at and adjacent to the site. These 
vapour attenuation factors were selected based on assumptions about the structures, locations 
and depths of buildings e.xisting or expected at and adjacent to the site. These assumptions 
include the following: 

(a) Industrial land use standards and outdoar vapour attenuation/actors apply to the site m 
its current configuration, except below the vacant onsite building at 310 Prior Street 
where sub-slab vapour a/Je>mationfactors apply. Soil vapour smndards are not exceeded 
in the current configuration; 

(b) Vapour concentrations at some areas onsite could exceed parkade standards and/or 
high-density residential land use standards when sub-slab vapour attenuation/actors are 
applied. n1e reinediaiion plan listed in Schedule D will be m1plemented before new 
buildings are constructed. 

Anyinc.onsistencies that arise between the struci\lres, locations and depths of proposed or 
constructed buildings at or adjacent to the site and the range of structures, location~ and 
depths of buildings assumed in the selection of vapour attenuation factors in the documents 
lis.ted in Schedule D nmst be promptly identified by the responsible persons in a written 
submission to the Director. An application for an amendment or new Approval in Principle 
may be necessary. 

2020-07-20 
Date Issued 

Site Identification Ntllllber 22656 
Version 9.0 R 

Alan W. McCammon 
For Dire.dor, Em•iJ·o,imemal _),{anagsms,u Act 

5ofS 



53 

{01446540v8} Remediation Agreement 
 1002 Station Street and 250-310 Prior Street 
 (New St. Paul’s Hospital and Health Campus) 

 

  

City of Vancouver - FOI 2022-084 - Page 1758 of 1790

Schedule C 

Substances and Uses 

S11bsta11ces lo be remediated i11 soil for high density resideutial laud soil use: 

To meet numerical remediation standards: 

To meet risk-based remediation standards: 

S11bsta11ces lo be remedialed i11 waler for marine aquatic life water me: 

To meet numerical remediation standards: 

I nvreoe I 122-00-0 

2020-07-20 
Date. Issued A1an W. McCammon 

For Director, Em1iro,rme,ual Managanent A.ct 

Site Identification Number 22656 
Version 9.0 R 

6 ors 
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ScheduJe D 

Doc11JDents 

• Summary of Site Condition, prepared by PGL Envirorunental Consultants, dated April 3, 
2020; 

• Water Use Detem1ination, prepared by Ministry of Environment and Climate Change 
Strategy, dated April 3, 2020; 

• Stage2 Preliminary and Detailed Site Investigation, Screening Level Risk Assessment, 
and Remediation Plan, prepared by PGL Environmental Consultants, dated February 
2020; 

• Application for a Directors Water Use Detennination - 1002 Station Street, and 250 and 
310 Prior Street, Vanc01Ner, BC, prepared by PGL Environmental Consultants, dated 
December S, 2019; 

• Stage 1 PreUmtnary Site lmestigation, prepared by PGL Envirolllllental Conmltants, 
dated, March 2019; 

• Results of Groundwater Monitoring at the Fom1er Freighthuuse Lands Site, Vancouver, 
British Columbia - 2014 Monitoring Program, prepared by Golder Associates Ltd , dated 
March 6, 2015; 

• Results of Groundwater Monitoring at the Fonner Freighthouse Lands/Tech-Park. 
Development Site, Vancouver, British Columbia- 2009 Monitoring Program prepared by 
Golder Associates Ltd, dated October 2009; 

• Groundwater Monitoring, Tech-Park Development, Vancouver, BC, prepared by Golder 
Associates Ltd., dated June 8, 2008; 

• Annual Groundwater Monitoring, Fom1er Tech-Park Development Site, Vancouver, BC, 
prepared by Golder Associates Ltd , dated August 10, 2004; 

• Annual Groundwater Monitoring, Tech-Park Development, Vancouver, BC, prepared by 
Golder Associates Ltd, dated August 28, 2003; 

• Annual Gro101dwater Monitoring, Tech-Park Development, Vancouver, BC, prepared by 
Golder Associates Ltd., dated JU11e 13, 2002; 

• Stage 1 Preliminary Site Jmestigation, n1e HY Louie Site, 250 Prior Street, Vancouver, 
BC, prepared by Golder Associates Ltd., dated February 2000; 

• Detailed Environmental Site Investigation, 250 Prior Street, Vancouver, BC, prepared by 
Golder Associates Lid, dated February 2000; 

• Remediation Plan, 250 Prior Street, Vancouver, BC, prepared by Golder Associates Ltd., 
dated February 2000; 

2020-07-20 
Da.te Issued 

Site. Identification Number 22656 
Version 9.0 R 

Afan W. McCammon 
For Directo1:, Envircmnttmtal Mar.ogemem .A.ct 

7 ors 
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• Stage 2 Preliminary Site lmesligation, 310 Prior Street, Vanco1Ner, BC, prepared by 
Golder Associates Ltd, dated Febmary 2000; 

• Remediation Plan, 310 Prior Streei, Vancouve,; BC. prepared by Golder Associates Ltd., 
dated F ebniary 2000; 

• Remediation Plan Freighthouse Lands, Vancower, B.C., Adde11dwn No. 2, prepared by 
Golder Associates Ltd , dated Febniary 2000; 

• Approvals in Prn1ciple (1002 Station Street, 310 Prior Street, 250 Prior Street prepared 
by l.vlinistry of Environment, Lands and Parks, elated July 26, 1999, April 28, 2000 and 
J\Ule 12, 2000, respectivelyl ; 

• Growuiwater Monitoring, Freighthause Lands and HY Louie Site, Vancower, B. C, 
prepared by Golder Associates Ltd, elated January 12, 1999: 

• Meeting Agenda, Risk Assessment ofFreight/10use and Sequence 1706 Lands, prepared 
by Golder Associates Ltd, dated JIUle 21, 1996; 

• Re111ediation Plan and Soil and Water Management Procedw·es for the Former BNR 
Station Street Site, Va11c01Ner, B.C., prepared by Golder Associates Ltd., dated May 
1994; 

• Swnmary Report: Fom1er BNR Yard Site Assessments, prepared by Glacier Park 
Company, elated March 1992; 

• Phase 11 Environmental Assessment, BN Roi/yard, Vanc01Ner, BC, prepared by MTR 
Consultant Ltd., elated April 1990; 

• Preliminary Ellvironmental Assessment, B.NR. Roi/yard, Vancower, BC, prepared by 
MTR Consultant Ltd., elated J\Ule 1989; and 

• Burlington Nonhem Rail, Station Street Railyard, Phase m - Environmental 
Assessment, prepared by MTR Consultant Ltd., dated January 1982. 

2020-07-20 
Date Issued 

Site Identification Number 22656 
Version 9.0 R 

Alan W. McCammon 
For Direetor, Envf,-onme,ttal .~{anagimlent .Act 

8 of8 
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Schedule B 

Insurance 

If the Owner performs or installs any Remediation Works on the Roads or the Dedicated 
Lands, then the Owner will be required to obtain and maintain, at its own expense, the 
following insurance coverage: 

1. Commercial General Liability Insurance. 

(a) This insurance must protect the Owner against third party claims for bodily 
injury, death and property damage arising out of any Remediation activities on 
the Roads or the Dedicated Lands, including any liability arising out of use of 
City property. 

(b) The limit of such insurance will not be less than $10,000,000 per occurrence 
with a limit of deductibility of not greater than $10,000.  Such insurance must 
be maintained continuously throughout the entire duration that any 
Remediation activities are being conducted on the Roads or the Dedicated 
Lands until the later of: 

(i) the issuance of the Certificate of Compliance or the Final Negative 
Determination for the Roads and the Dedicated Lands; and 

(ii) the date upon which all Remediation Works, if any, have been 
decommissioned and removed from City property and the Roads  
(including the Dedicated Lands) have been restored to their condition 
prior to the installation of any Remediation Works, all to the 
satisfaction of the City Engineer. 

(c) This insurance will be primary insurance and will add the City and the City 
Personnel as additional insureds with respect to liability arising out of the 
operation of or work performed by or on behalf of the Named Insured (Owner) 
on the Roads and the Dedicated Lands.  Any insurance or self-insurance 
maintained by the City shall be in excess of this insurance and not contribute 
to it.  This insurance shall contain a waiver of subrogation against the City. 

(d) This insurance will provide the City with 60 days’ written notice of cancellation 
or reduction of coverage and will contain the following extensions of coverage: 

(i) Personal Injury; 

(ii) Property Damage including Loss of Use; 

(iii) Products and Completed Operations; 

(iv) Cross Liability or Severability of Interest; 

(v) Blanket Contractual Liability; 

(vi) Non-Owned Auto Liability; and 
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(vii) Employees as Additional Insureds 

and where such further risks exists, the following extensions of coverage will 
be included to cover the liability arising out of: 

(viii) Demolition and removal; 

(ix) Pile-driving, vibration, grading, shoring and underpinning; 

(x) Excavation; 

(xi) Blasting; and 

(xii) Operation of hoist or attached machinery. 

2. Contractor’s Equipment Insurance.  This insurance must cover all equipment owned 
or rented by the Owner and against all risks of loss or damage with coverage sufficient 
to allow for immediate replacement, and will contain a waiver of subrogation against 
the City. 

3. All-Risks Course of Construction Insurance. 

(a) This insurance, if applicable, including the perils of flood and earthquake, must 
cover the Remediation Works and all property of every description to be used 
in the construction or installation of the Owner’s Remediation Works or 
performing the Remediation activities on the Roads and the Dedicated Lands, if 
any, required herein. 

(b) This insurance will be primary, and, if and sol long as the City has an insurable 
interest in the Owner’s Remediation Works or property, as the case may be, 
include the City as named insured, and contain a waiver of subrogation against 
the City; and 

4. Environmental Impairment / Pollution Liability Insurance. 

(a) This insurance must be for a limit not less than $10,000,000 per occurrence 
with a deductible not greater than $50,000 covering third party bodily injury, 
property damage and clean-up costs arising out of a pollution event including 
but not limited to unexpected and unintentional spill, discharge, emission, 
dispersal, leakage, migration, release or escape of pollutants. 

(b) Coverage will include the transportation, loading and unloading of materials. 
Coverage will also include Non-Owned Disposal Site extension. 
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SUBDlvl~ON PLAN OF 
LOT 19, DISTRICT LOTS 181, 196, ANO 2037, PLAN 6780, 
LOT A, DISTRICT LOTS 196 AND 2037, PLAN LMP14138, 
LOT C, BLOCKS l S TO 18, DISTRICT LOTS 196 ANO 2037, PLAN 12884, 
LOT 0, BLOCKS 15 TO 18, DISTRICT LOTS 196 AND 2037, PLAN 12884, 
LOT E, DISTRICT LOTS 196 ANO 2037, PLAN 13449, 
LOT F, DlSTRICT LOTS 196 ANO 2037, PLAN 13449, ANO 
CLOSED ROAD, PLAN EPP105033 
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New St. Paul's Hospital - Phasing Plan 

,..1 .. ·,n~ ~,,..,,..,q • •.o 11t•11 
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City of Vancouver, REAL ESTATE AND FACILITIES MANAGEMENT 
Strategic Operations and Program Management, Environmental Services 
320 – 507 West Broadway, Vancouver, British Columbia V5Z 0B4  Canada 
vancouver.ca  

 

 

 

REAL ESTATE AND FACILITIES MANAGEMENT 
Strategic Operations Planning & Projgram Management 

Environmental Services 
  

 
February 4, 2021 
 
Providence Health Care Society 
St. Paul’s Hospital 
1081 Burrard Street 
Vancouver, BC   V6Z 1Y6 
 
Via Email: Rhonda.lui@phsa.ca 
 
Attention: Rhonda Lui 
 
RE:  Risk Assessment Approach for Roadway Contamination Adjacent to the 

Proposed St. Paul’s Hospital Development Site at 1002 Station Street and 250-
310 Prior Street, Vancouver, BC (the “Lands”) 

 
This letter responds to your request that the City of Vancouver (the “City”) approve a risk 
assessment approach to remediate identified contamination in the Dedicated Lands and 
contamination that has or may have migrated from the Lands to adjacent City streets.  
 
PGL Environmental Consultant’s November 23, 2020 report titled Application for Approval to 
Risk Assess Contamination on City Streets – New St Paul’s Hospital Redevelopment Project 
reports that certain contaminants exceed (or may exceed) the applicable standards as 
defined by the Environmental Management Act, S.B.C. 2003, (the “Contaminants”). 
 
The City approves the risk-based approach for the identified Contaminants outlined in your 
request based on the understanding that the Contaminants are not anticipated to pose 
unacceptable human health or environmental risks and provided that the following conditions 
are met: 
 

• Providence Health Care Society provides a Health and Safety plan for trench workers 
who may be exposed to the Contaminants. 

• Providence Health Care Society remediates all Hazardous Waste soil identified on the 
Dedicated Lands to numerical standards. 

• Providence Health Care Society remediates soil to high density residential land use 
standards in the top 1 m of landscaped areas of the boulevards. 

• Providence Health Care Society provides written documentation confirming that the 
Province does not require that contamination from historically placed area wide fill be 
delineated or remediated beyond the Lands parcel boundaries. 

• Providence Health Care Society enter into a Remediation Agreement and any 
supplemental or amended Remediation Agreement, satisfactory to the Director of 
Legal Services and Manager, Environmental Services (with security for remediation of 
City lands and Road Works associated with the development or satisfactory to the 
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Manager, Environmental Services).  The Remediation Agreement is to include the 
following terms: 
o Providence Health Care Society will characterize and manage the disposal of 

contaminated soil and groundwater excavated for the Road Works (including but 
not limited to excavation for utility trenches and for geotechnical improvement) 
on the Dedicated Lands required for development and for any Road Works 
conducted in the future on the Dedicated Lands. 

o Providence Health Care Society indemnifies the City against all claims arising from 
the risk-based Contaminants in the roadway (including Dedicated Lands) in 
perpetuity. 

o Providence Health Care Society agrees to conduct additional remediation 
satisfactory to the Manager, Environmental Services if: 
 The Provincial approval of risk-based remediation is withdrawn or if any 

conditions set out in the approval are not met; or 
 The remediation standards or requirements of the Province change to 

become more stringent; or 
 The City Engineer determines that the contamination is (or could be) 

causing damage to any road works or utilities or result in any worker health 
and safety issues for City personnel or third party workers performing work 
in the roads; or 

 The contamination is resulting in any claims being made against or suffered 
by the City. 

o Providence Health Care Society secures a Certificate of Compliance for the 
Dedicated Lands (demonstrating Provincial approval of the risk-based remediation) 
and that Providence Health Care Society be responsible for fulling any conditions 
of Provincial approval. 

 
If the reported characterization of the contamination is found to have changed during 
remediation or through additional investigation, the City must be notified and the City will 
assess whether additional remediation or conditions of approval are required. 
 
Please contact the undersigned if further information is required. 
 
Best regards, 
 

 
 
David Young, M.Env.Sc., P.Ag. 
Contaminated Sites Specialist 
320 - 507 West Broadway, Vancouver, BC  V5Z 0B4 
604-873-7055 
dave.young@vancouver.ca 
 
cc: Zayed Mohamed, PGL Environmental Consultants (via email) 
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Schedule A 

MOE Approval in Principle 
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REGL5TERED ~La\IL A..'11) Ei\{AIL 

Bl:UTISl-1 
COLUMB IA 

Files: 

Site IDs: 

26250-20/22656. 1100, 
6477. 6478 
22656, 1100,6477.6478 

July 20, 2020 

PROVIDENCE HEALTH CARE SOCITTY 
51b Floor, I 190 Homby Street 
Vancouver, BC V6Z 2KS 

Ann: Clayton "·oug 

Dear Cla}ion Wong: 

Re: Appro,·al in Principle - 1001 Station Strtet, 150 P1ior Stt·eet, and 310 Ptior 
Stt·ttt, Vancouver, British Columbia 

Please find enclosed an Approval in Principle re~ting the contaminated site referenced above 
and which ;upmedes those issued July 26, 1999 (1002 Station St; SITE 1100), April 28, 2000 
(310 Prior St; SITE 6477) and June 12, 2000 (250 Piior St; SITE 6478). 

In addition to the conditions set out in Schedule B of the enclosed Approval in Principle, ple.ase 
be advised of the following: 

I. Infonnation about the site will be included in the Site Re,gist,y established under the 
Env;ronmeutal ."fl.fa11agement Acr. 

2. The provisions of this Approval in P,inciple are ,vithout prejudice to the right of the Director 
to make orders or impose requirements as the Director may deem uecessa1y in acc-0rdauce 
with applicable laws. Nothing in this Approval in Principle will restrict or impair the 
Director's powers in this regard. 

3. A qu.-ilified en,<ironmental consultant mrn;t be available to identify, charactetize and 
appropriately manage: 

( a) any envirotl1llental media that may be contaminated. or 
(b) soil which niay exceed the standards trigge.ring a Contaminated Soil Relocation Agreeinent 

set out in Pas1 8 of the Contaminated Sites Regulation 
and may be encotuite.red during any future subswface work at the site. 

~!%}'Of~ li:ad:~c.Seci=. 
mdc.&iu.~ ~ Si=:cer ~oc:im=il &:ie~oe~ cdw.ci~-:.oc. Bo:cl:: 

~oc:im=,l ?tocmoa. Diri:;ioc 

"""'""'"'" PO So:,: 9,;.u S::n P-:o,;Gc,,:,: 

\~IC!Oall 3C \'SW 9:t.!l 

~ :,::» .Wt-£Ml 
U,'eb-.lf.e: w=-.~lx.ca/ei::-
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4. This Approval in Principle doe!~ not authorize e.nb)' upon, crossing over, or use for any 
purpose. of pri·vate or Crown lru1ds or works, unless and except as authorized by the owner of 
such lands or works. The re.spo:11~'ibility for obtaiwng such authority rests with the persons 
undertaking remediation. It is a !so the responsibility of those persons to ensure that all 
activities conducted under this .Approval in Principle are. carried out v.ith due. regard to the 
rights of third parties, and comply ,,ith other applicable legislation that may be in force. 

5. Additional permits and approvals may be required before remediation begins. 

6. All site.mateifals (e.g .. e.xcavat,,d soil, replaced soil, groundwate,· from dewateiing, ptuuping, 
well development etc .. ) unist be characte,ized and managed in accordance with applicable 
legislation and winist,y guidan,:e. 

T Growidwater wells that are no l!onger required must be properly deco1lllllissioned in 
accordance with the Water Su.st-a.inability Act's Groundwater Protection Regulation. 

8. Please be advised that there are. inhe.rent health and safety ri:.ks associate.d with remediation 
activities at contaminated sites. De.vefopmeut of site-specific wo1'k procedures in accordance. 
v.ith WorkSafeBC regulations is wanao.ted. Please dire-ct related questions to the 
WorkSafeBC office at 604-276-3100 (Lower Mainland only) or 1-888-621-7233 (toll free in 
B.C.). 

9. Any substantial modifications to the approved remediation plan, including substantial 
changes to the remediation schedule, conditions or c.ircumstruices described in the risk 
assessment upon \\rhich the re.1111ediation plan is based, or changes in laud use, must be 
promptly identified by written m.ibruissiou to the Direc,tor. 

10. If au .application for a Ce11ificate of Compliance i'> to be $ubmitted for the :,ite, the 
confinnation of remediation feJ>Oti, accompanying the application must demoth1tate 
c0ntpliauce with the. remediatico standards and criteria in force at the t.Une the application for 
the Certificate is made., which may differ from the remediation ~tandards aud criteria in force 
at the time of issuanc:e of this Approval in Principle. 

Issuance of this Approval in Princijple i; a decision that may be. appealed under Part 8 of the 
Euvironmen.tal !vfanagement Act. 
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If you require clarification of any aspect of this Approval in Principle, please contact 
cw cio@Victorial.gov.bc.ca . 

Yours truly, 

_.k---~ 
AJan'W. McCammon 
for Director, Envuonme11tal Management Act 

Enclosure 

cc: Christiaan Iacoe, P.Ag. City of Vancouver 
453 West J21hAvenue, Vancouver, BCVSY IW4 
Christia.1n.Iacoe@.vanco1wer.ca 

Duncan Macdonald, Approved Professional, PGL Environmental Consultants 
dnncdonald@pggroup.com 

Client Information Officer, ENV, Victoria esp cio@Viclorial.gov.bc.ca 

CSAP Society, apopova@csaps.ociety.bc.ca 
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BRITISH 
COLUM BI A 

Ministry c,f 
Environment and 
CIImaLe C hange Scr-.ccgy 

APPROVAL IN PRINCIPLE 
(Pursuant to Sec:riou 53 of the E111fro11111e11tal Jfa11age111e111 Ad) 

TillS 15 TO CERTIFY that thi~ remediation plan described herein submitted by 
PROVIDENCE HEALTH CARJE SOCIEIT for the contaminated site identified in Schedule A 
of this document has been appro'ved. 

Tue remediation plan must be implemented in accordance with the requiren1ents and conditions 
specified in Schedule B. 

The substances for which remediiation will be conducted and for which this Approval in Principle 
is valid are specified in Schedule: C. 

I have issued this Approval in Principle based on a review of the doc:umeuts listed in Schedule D. 
L however, make no representation or warranty as to the accuracy or completeness of that 
information. 

A Director may rescind this Approval in Principle if conditions imposed in the Approval in 
Principle are not complied with or any fees payable. under Part 4 of the Act or regulations are 
outstanding. 

This Approval in Principle should not be construed as an assurance that there are no hazards 
present at the site. 

2020-07-20 
Date. Issued 

Site Identification Number 22656 
Ver..ion 9.0R 

.(tan W. McCammon 
For DirK-tor~Em•ironmental }.fanageme,u .Ac1 

I of S 
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Schedule A 

The site covered by this Approval in Principle is located at 1002 Station Street, 250 Prior Street, 
and 310 Prior Street, Vancouver, British Columbia which is more particularly known and 
described as: 

LOT ADISTRICTLOTS 196AND 2037PLANLMP14138 
PID: 018-550-185. 
1002 Station Street, Vancouver, British Columbia. 

LOT C BLOCKS 15 TO 18 DISTRICT LOTS 196 AND 2037 PLAN 12884 
LOT D BLOCKS 15 TO 18 DISTRICT LOTS 196 AND 2037 PLl\N 12884 
LOT 19 DISTRICT LOTS 181, 196 AND 2037 PLAN 6780 
PID: 008-776-300, 008-776-326, and 010-813-217. 
250 Prior Street, Vancouver, British Columbia. 

LOT E DISTRICT LOTS 196 AND 2037 PLAN 13449 
LOT F DISTRICT LOTS 196 AND 2037 PLAN 13449 
PID: 008-126-780 and008-126-798 
310 Prior Street, Vancouver, British Columbia 

The approximate centre of the site using the NAD (North American Datum) 1983 convention is: 

Latitude: 49° 16' 31.30" 
Longitude: 123° 5' 47.60" 

2020-07-20 
Date. Issued 

Site Identification Number 22656 
Version 9.0 R 

Alan W. McCammon 
for Direc-tot\ Em•ironmental Managm,e,u Act 

2 ofS 
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Site Plan. Vancou,·er. BC 
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2020-07-2-0 
Date. Issued Afan W. McCammon 

f or Oire-c-tor~ Em•iro,im ental Manag6me,u .Act 

Site Identification Number 22656 
Vei"Sion 9.0 R 

3 ofS 
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Scbedule B 

Requil'ements and Conditions 

1. Remediatio11, including monitoring, inspections and maintenance of any works, must be 
undertaken by the responsible persons in the manner and schedule specified in the plan listed 
in Schedule Dor as specified in a modificatioo of the plan appro,'Cd by the Directoc 

2. Any Sllbstantial modifications to the approved remediation plan, including substantial 
changes to the remediation schedule, conditions or circumstances described in the risk 
assessment upon which the remediation plan is based, or changes in land, vapour, water, or 
sedin1ent use, must be promptly identified in a written submissioo by the responsible persons 
to the Director. An applicatioo for an amendment or new Approval in Principle may be 
necessary. 

3. Up-to-date records of monitoring, inspections and maintenance of any works must be 
maintained by the responsible persons or their agent The records must be available. for 
inspection by the Director. 

4. Remediation must be completed within :five years of the date of issuance of this Approval in 
Principle. 

5. Remediation nmst be coofirmed in accordance with applicable legislatioo and ministry 
guidance. Within 90 days of completing remediatiOI\, a report summarizing coofirmation of 
remediation must be prepared in accordance with sectioo 49 (2) of the Contaminated Sites 
Regulatioo and submitted to the Director. 

6. A statement signed by an Approved Professional must be submitted to the Director annually 
within 90 days of the anniversary of the date of issuance of this Approval in Principle. The 
staten1e11t nmst include the following: 
(a) A summary of ren1edial activities undertaken during the reporting period; and 
(b) An assessment comparing remediatioo progress to the actions and schedule set out in the 

plans referenced above. Refer to Conditioo 2 above if reniedial progress differs 
substantially from tbe schedule set out in the approved plan. 

If requested by the Director, a report signed by an Approved Professiooal must be Sllbmitted 
for re,~ew to the Director and nmst include the following: 
(a) A summary of ren1edial activities undertaken to date; 

2020-07-20 
Date. Issued 

Site Identification Number 22656 
Version 9.0 R 

Alan W. McCammon 
for DirK-tor~Em•ironmental Managm,e,u Act 

4 ofS 
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(b) An assessment comparing remediation progress to the actions and schedule set out in the 
plans referenced above. Refer to Condition 2 above if remedial progress differs 
substantially from the schedule set out in the approved plan; and, 

(c) Supporting documentation (e .. g., analytical reports, records of inspection, maintenance of 
treatment works, etc.). 

7. Toe docim1ents listed in Schedule D indicate that vapour attenuation factors were applied to 
meet Contaminated Sites Regulation nuruerical standards at and adjacent to the site. These 
vapour attenuation factors were selected based on assumptions about the structures, locations 
and depths of buildings e.xisting or expected at and adjacent to the site. These assumptions 
include the following: 

(a) Industrial land use standards and outdoar vapour attenuation/actors apply to the site m 
its current configuration, except below the vacant onsite building at 310 Prior Street 
where sub-slab vapour a/Je>mationfactors apply. Soil vapour smndards are not exceeded 
in the current configuration; 

(b) Vapour concentrations at some areas onsite could exceed parkade standards and/or 
high-density residential land use standards when sub-slab vapour attenuation/actors are 
applied. n1e reinediaiion plan listed in Schedule D will be m1plemented before new 
buildings are constructed. 

Anyinc.onsistencies that arise between the struci\lres, locations and depths of proposed or 
constructed buildings at or adjacent to the site and the range of structures, location~ and 
depths of buildings assumed in the selection of vapour attenuation factors in the documents 
lis.ted in Schedule D nmst be promptly identified by the responsible persons in a written 
submission to the Director. An application for an amendment or new Approval in Principle 
may be necessary. 

2020-07-20 
Date Issued 

Site Identification Ntllllber 22656 
Version 9.0 R 

Alan W. McCammon 
For Dire.dor, Em•iJ·o,imemal _),{anagsms,u Act 

5ofS 
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Schedule C 

Substances and Uses 

S11bsta11ces lo be remediated i11 soil for high density resideutial laud soil use: 

To meet numerical remediation standards: 

To meet risk-based remediation standards: 

S11bsta11ces lo be remedialed i11 waler for marine aquatic life water me: 

To meet numerical remediation standards: 

I nvreoe I 122-00-0 

2020-07-20 
Date. Issued A1an W. McCammon 

For Director, Em1iro,rme,ual Managanent A.ct 

Site Identification Number 22656 
Version 9.0 R 
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ScheduJe D 

Doc11JDents 

• Summary of Site Condition, prepared by PGL Envirorunental Consultants, dated April 3, 
2020; 

• Water Use Detem1ination, prepared by Ministry of Environment and Climate Change 
Strategy, dated April 3, 2020; 

• Stage2 Preliminary and Detailed Site Investigation, Screening Level Risk Assessment, 
and Remediation Plan, prepared by PGL Environmental Consultants, dated February 
2020; 

• Application for a Directors Water Use Detennination - 1002 Station Street, and 250 and 
310 Prior Street, Vanc01Ner, BC, prepared by PGL Environmental Consultants, dated 
December S, 2019; 

• Stage 1 PreUmtnary Site lmestigation, prepared by PGL Envirolllllental Conmltants, 
dated, March 2019; 

• Results of Groundwater Monitoring at the Fom1er Freighthuuse Lands Site, Vancouver, 
British Columbia - 2014 Monitoring Program, prepared by Golder Associates Ltd , dated 
March 6, 2015; 

• Results of Groundwater Monitoring at the Fonner Freighthouse Lands/Tech-Park. 
Development Site, Vancouver, British Columbia- 2009 Monitoring Program prepared by 
Golder Associates Ltd, dated October 2009; 

• Groundwater Monitoring, Tech-Park Development, Vancouver, BC, prepared by Golder 
Associates Ltd., dated June 8, 2008; 

• Annual Groundwater Monitoring, Fom1er Tech-Park Development Site, Vancouver, BC, 
prepared by Golder Associates Ltd , dated August 10, 2004; 

• Annual Groundwater Monitoring, Tech-Park Development, Vancouver, BC, prepared by 
Golder Associates Ltd, dated August 28, 2003; 

• Annual Gro101dwater Monitoring, Tech-Park Development, Vancouver, BC, prepared by 
Golder Associates Ltd., dated JU11e 13, 2002; 

• Stage 1 Preliminary Site Jmestigation, n1e HY Louie Site, 250 Prior Street, Vancouver, 
BC, prepared by Golder Associates Ltd., dated February 2000; 

• Detailed Environmental Site Investigation, 250 Prior Street, Vancouver, BC, prepared by 
Golder Associates Lid, dated February 2000; 

• Remediation Plan, 250 Prior Street, Vancouver, BC, prepared by Golder Associates Ltd., 
dated February 2000; 

2020-07-20 
Da.te Issued 

Site. Identification Number 22656 
Version 9.0 R 

Afan W. McCammon 
For Directo1:, Envircmnttmtal Mar.ogemem .A.ct 
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• Stage 2 Preliminary Site lmesligation, 310 Prior Street, Vanco1Ner, BC, prepared by 
Golder Associates Ltd, dated Febmary 2000; 

• Remediation Plan, 310 Prior Streei, Vancouve,; BC. prepared by Golder Associates Ltd., 
dated F ebniary 2000; 

• Remediation Plan Freighthouse Lands, Vancower, B.C., Adde11dwn No. 2, prepared by 
Golder Associates Ltd , dated Febniary 2000; 

• Approvals in Prn1ciple (1002 Station Street, 310 Prior Street, 250 Prior Street prepared 
by l.vlinistry of Environment, Lands and Parks, elated July 26, 1999, April 28, 2000 and 
J\Ule 12, 2000, respectivelyl ; 

• Growuiwater Monitoring, Freighthause Lands and HY Louie Site, Vancower, B. C, 
prepared by Golder Associates Ltd, elated January 12, 1999: 

• Meeting Agenda, Risk Assessment ofFreight/10use and Sequence 1706 Lands, prepared 
by Golder Associates Ltd, dated JIUle 21, 1996; 

• Re111ediation Plan and Soil and Water Management Procedw·es for the Former BNR 
Station Street Site, Va11c01Ner, B.C., prepared by Golder Associates Ltd., dated May 
1994; 

• Swnmary Report: Fom1er BNR Yard Site Assessments, prepared by Glacier Park 
Company, elated March 1992; 

• Phase 11 Environmental Assessment, BN Roi/yard, Vanc01Ner, BC, prepared by MTR 
Consultant Ltd., elated April 1990; 

• Preliminary Ellvironmental Assessment, B.NR. Roi/yard, Vancower, BC, prepared by 
MTR Consultant Ltd., elated J\Ule 1989; and 

• Burlington Nonhem Rail, Station Street Railyard, Phase m - Environmental 
Assessment, prepared by MTR Consultant Ltd., dated January 1982. 

2020-07-20 
Date Issued 

Site Identification Number 22656 
Version 9.0 R 

Alan W. McCammon 
For Direetor, Envf,-onme,ttal .~{anagimlent .Act 
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Ministry of Environment Land Remediation Section Mailing Address: Telephone: 250 387-4441 
and Climate Change Strategy Environmental Emergencies and Land Remediation Branch  PO Box 9342 Stn Prov Govt 

Victoria BC  V8W 9M1 
Website: www.gov.bc.ca/env  

 Environmental Protection Division  
 

 
REGISTERED MAIL AND EMAIL 

 Files: 26250-20/22656, 1100, 
6477, 6478 

 Site IDs: 22656, 1100, 6477, 6478 
 
July 20, 2020 
 
PROVIDENCE HEALTH CARE SOCIETY 
5th Floor, 1190 Hornby Street 
Vancouver, BC V6Z 2KS 
 
Attn: Clayton Wong 
 
Dear Clayton Wong:  
 
Re: Approval in Principle  1002 Station Street, 250 Prior Street, and 310 Prior 

Street, Vancouver, British Columbia   
 
Please find enclosed an Approval in Principle respecting the contaminated site referenced above 
and which supersedes those issued July 26, 1999 (1002 Station St; SITE 1100), April 28, 2000 
(310 Prior St; SITE 6477) and June 12, 2000 (250 Prior St; SITE 6478). 
 
In addition to the conditions set out in Schedule B of the enclosed Approval in Principle, please 
be advised of the following: 
 
1. Information about the site will be included in the Site Registry established under the 

Environmental Management Act. 

2. The provisions of this Approval in Principle are without prejudice to the right of the Director 
to make orders or impose requirements as the Director may deem necessary in accordance 
with applicable laws. Nothing in this Approval in Principle will restrict or impair the 

this regard. 

3. A qualified environmental consultant must be available to identify, characterize and 
appropriately manage: 

(a) any environmental media that may be contaminated, or  

(b) soil which may exceed the standards triggering a Contaminated Soil Relocation Agreement 
set out in Part 8 of the Contaminated Sites Regulation 

and may be encountered during any future subsurface work at the site. 
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4. This Approval in Principle does not authorize entry upon, crossing over, or use for any 

purpose of private or Crown lands or works, unless and except as authorized by the owner of 
such lands or works. The responsibility for obtaining such authority rests with the persons 
undertaking remediation. It is also the responsibility of those persons to ensure that all 
activities conducted under this Approval in Principle are carried out with due regard to the 
rights of third parties, and comply with other applicable legislation that may be in force. 

5. Additional permits and approvals may be required before remediation begins. 

6. All site materials (e.g., excavated soil, replaced soil, groundwater from dewatering, pumping, 
well development etc.) must be characterized and managed in accordance with applicable 
legislation and ministry guidance. 

7. Groundwater wells that are no longer required must be properly decommissioned in 
accordance with the Water Sustainability  Groundwater Protection Regulation. 

8. Please be advised that there are inherent health and safety risks associated with remediation 
activities at contaminated sites. Development of site-specific work procedures in accordance 
with WorkSafeBC regulations is warranted. Please direct related questions to the 
WorkSafeBC office at 604-276-3100 (Lower Mainland only) or 1-888-621-7233 (toll free in 
B.C.). 

9. Any substantial modifications to the approved remediation plan, including substantial 
changes to the remediation schedule, conditions or circumstances described in the risk 
assessment upon which the remediation plan is based, or changes in land use, must be 
promptly identified by written submission to the Director.  

 
10. If an application for a Certificate of Compliance is to be submitted for the site, the 

confirmation of remediation report accompanying the application must demonstrate 
compliance with the remediation standards and criteria in force at the time the application for 
the Certificate is made, which may differ from the remediation standards and criteria in force 
at the time of issuance of this Approval in Principle. 

 
Issuance of this Approval in Principle is a decision that may be appealed under Part 8 of the 
Environmental Management Act. 
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Page 3 

If you require clarification of any aspect of this Approval in Principle, please contact 
esp cio@Victorial.gov.bc.ca . 

Yours tmly, 
/ 1 

A~--;cCam::oo 
for Director, Environmental Management Act 

Enclosure 

cc: Christiaan Iacoe, P.Ag. City of Vancouver 
453 West 12th Avenue, Vancouver, BC V5Y 1W4 
Christiaan.Iacoe@vancouver.ca 

Duncan Macdonald, Approved Professional, PGL Enviromnental Consultants 
dmacdonald@pggroup.com 

Client Infonnation Officer, ENV, Victoria esp cio@Victorial.gov.bc.ca 

CSAP Society, apopova@csapsociety.bc.ca 
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---BRITISH 
COLUMBIA 

Ministry of 
Environment and 
Climate Change Strategy 

APPROVAL IN PRINCIPLE 
(Pursuant to Section 53 of the Environmental Management A ct) 

THIS IS TO CERTIFY that the remediation plan described herein submitted by 
PROVIDENCE HEAL TH CARE SOCIETY for the contaminated site identified in Schedule A 
of this docmnent has been approved. 

The remediation plan must be implemented in accordance with the requirements and conditions 
specified in Schedule B. 

The substances for which remediation will be conducted and for which this Approval in Principle 
is valid are specified in Schedule C. 

I have issued this Approval in Principle based on a review of the documents listed in Schedule D. 
I, however, make no representation or waiTanty as to the accmacy or completeness of that 
infonnation. 

A Director may rescind this Approval in Principle if conditions imposed in the Approval in 
Principle ai·e not complied with or any fees payable under Pait 4 of the Act or regulations are 
outstanding. 

This Approval in Principle should not be constmed as an assm ance that there are no hazai·ds 
present at the site. 

2020-07-20 
Date Issued 

Site Identjfication Number 22656 
Version 9.0 R 

fi:..---------
Alan W. McCammon 

For Director, Environmental Management Act 
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Schedule A 

The site covered by this Approval in Principle is located at 1002 Station Street, 250 Prior Street, 
and 310 Prior Street, Vancouver, British Columbia which is more particularly known and 
described as: 

LOT A DISTRICT LOTS 196 AND 2037 PLAN LMP14138 
PID: 018-550-185. 
1002 Station Street, Vancouver, British Columbia. 

LOT C BLOCKS 15 TO 18 DISTRICT LOTS 196 AND 2037 PLAN 12884 
LOT D BLOCKS 15 TO 18 DISTRICT LOTS 196 AND 2037 PLAN 12884 
LOT 19 DISTRICT LOTS 181, 196 AND 2037 PLAN 6780 
PID: 008-776-300, 008-776-326, and 010-813-217. 
250 Prior Street, Vancouver, British Columbia. 

LOT E DISTRICT LOTS 196 AND 2037 PLAN 13449 
LOT F DISTRICT LOTS 196 AND 2037 PLAN 13449 
PID: 008-126-780 and 008-126-798 
310 Prior Street, Vancouver, British Columbia 

The approximate centre of the site using the NAD (North American Datum) 1983 convention is: 

Latitude: 49° 16' 31 .30" 
Longitude: 123° 5' 47.60" 

2020-07-20 
Date Issued 

Site Identification Number 22656 
Version 9.0 R 
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For Director, Environmental Management Act 
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Site Plan, Vancouver, BC 
nor treet 
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310 Prior Street 

LOT E ANO F DISTRICT LOTS 196 
ANO 2037 PLAN 13449 

PRIO R STRE E T 

1002 Station Street 

LOT A DISTRICT LOTS 196 
ANO 2037 PLAN LMP14138 

//) 

& ,eamm.: 
For Director, Environmental Management Act 
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Schedule B 

Requirements and Conditions 

1. Remediation, including monitoring, inspections and maintenance of any works, must be 
unde1iaken by the responsible persons in the manner and schedule specified in the plan listed 
in Schedule D or as specified in a modification of the plan approved by the Director. 

2. Any substantial modifications to the approved remediation plan, including substantial 
changes to the remediation schedule, conditions or circlllllstances described in the risk 
assessment upon which the remediation plan is based, or changes in land, vapour, water, or 
sediment use, must be promptly identified in a written subinission by the responsible persons 
to the Director. An application for an amendment or new Approval in Principle may be 
necessa1y. 

3. Up-to-date records of monitoring, inspections and maintenance of any works must be 
maintained by the responsible persons or their agent. The records must be available for 
inspection by the Director. 

4. Remediation must be completed within five years of the date of issuance of this Approval in 
Principle. 

5. Remediation must be confnmed in accordance with applicable legislation and ministiy 
guidance. Within 90 days of completing remediation, a repo1i sUilllnarizing confnmation of 
remediation must be prepared in accordance with section 49 (2) of the Containinated Sites 
Regulation and subinitted to the Director. 

6. A statement signed by an Approved Professional must be submitted to the Director annually 
within 90 days of the anniversa1y of the date of issuance of this Approval in Principle. The 
statement must include the following: 

(a) A sUilllnaiy of remedial activities unde1iaken during the reporting period; and 

(b) An assessment compai·ing remediation progress to the actions and schedule set out in the 
plans referenced above. Refer to Condition 2 above if remedial progress differs 
substantially from the schedule set out in the approved plan. 

If requested by the Director, a repo1i signed by an Approved Professional must be subinitted 
for review to the Director and must include the following: 

(a) A sUilllnaiy ofremedial activities undertaken to date; 

2020-07-20 
Date Issued 

Site Identification Number 22656 
Version 9.0 R 

For Director, Environmental Management Act 
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(b) An assessment comparing remediation progress to the actions and schedule set out in the 
plans referenced above. Refer to Condition 2 above if remedial progress differs 
substantially from the schedule set out in the approved plan; and, 

(c) Suppo1ting documentation (e.g ., analytical repo1ts, records of inspection, maintenance of 
treatment works, etc.). 

7. The documents listed in Schedule D indicate that vapour attenuation factors were applied to 
meet Contaminated Sites Regulation numerical standards at and adjacent to the site. These 
vapour attenuation factors were selected based on assumptions about the stm ctures, locations 
and depths of buildings existing or expected at and adjacent to the site. These assumptions 
include the following: 

(a) Industrial land use standards and outdoor vapour attenuation factors apply to the site in 
its current configuration, except below the vacant onsite building at 310 Prior Street 
where sub-slab vapour attenuation factors apply. Soil vapour standards are not exceeded 
in the current configuration; 

(b) Vapour concentrations at some areas onsite could exceed parkade standards and/or 
high-density residential land use standards when sub-slab vapour attenuation factors are 
applied. The remediation plan listed in Schedule D will be implemented before new 
buildings are constructed. 

Any inconsistencies that arise between the stmctures, locations and depths of proposed or 
constructed buildings at or adjacent to the site and the range of structures, locations and 
depths of buildings assumed in the selection of vapour attenuation factors in the documents 
listed in Schedule D must be promptly identified by the responsible persons in a written 
submission to the Director. An application for an amendment or new Approval in Principle 
may be necessaiy. 

2020-07-20 
Date Issued 

Site Identification Number 22656 
Version 9.0 R 

Alan W. McCammon 
For Director, Environmental Management Act 
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Schedule C 

Substances and Uses 

Substances to be remediated in soil for high density residential land soil use: 

To meet numerical remediation standards: 

50-32-8 
205-99-2 & 205-82-3 

To meet risk-based remediation standards: 

antimonv 7440-36-0 trOll 7439-89-6 
arsemc 7440-38-2 lead 7439-9-1 

~- 7,1,10_,1 ~-9 nickel 7ll0-0?-0 

chromium 7440 47 3 selenium 7782-49-2 
cobalt 7440-48-4 tin 7440-31-5 
conner 7440-50-8 ZlllC 7440-66-6 
HEPHs NIA 

Substances to be remediated in water for marine aquatic life water use: 

To meet numerical remediation standards: 

I uvrene 129-00-0 

2020-07-20 
Date Issued Alan W. McCammon 

For Direct or, Environmental Management Act 

Site Identification Number 22656 
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ScheduleD 

Documents 

• Summary of Site Condition, prepared by PGL Environmental Consultants, dated April 3, 
2020; 

• Water Use Determination, prepared by Ministry of Environment and Climate Change 
Sn·ategy, dated April 3, 2020; 

• Stage2 Preliminary and Detailed Site Investigation, Screening Level Risk Assessment, 
and Remediation Plan, prepared by PGL Environmental Consultants, dated Febrnruy 
2020; 

• Application for a Directors Water Use Determination - 1002 Station Street, and 250 and 
310 Prior Street, Vancouver, BC, prepared by PGL Environmental Consultants, dated 
December 5, 2019; 

• Stage 1 Preliminary Site Investigation, prepared by PGL Environmental Consultants, 
dated, March 2019; 

• Results of Groundwater Monitoring at the Former Freighthouse Lands Site, Vancouver, 
British Columbia - 2014 Monitoring Program, prepared by Golder Associates Ltd., dated 
March 6, 2015; 

• Results of Groundwater Monitoring at the Former Freighthouse Lands/Tech-Park 
Development Site, Vancouver, British Columbia - 2009 Monitoring Program prepared by 
Golder Associates Ltd., dated October 2009; 

• Groundwater Monitoring, Tech-Park Development, Vancouve1~ BC, prepared by Golder 
Associates Ltd., dated June 8, 2008; 

• Annual Groundwater Monitoring, Fonner Tech-Park Development Site, Vancouver, BC, 
prepru·ed by Golder Associates Ltd. , dated August 10, 2004; 

• Annual Groundwater Monitoring, Tech-Park Development, Vancouver, BC, prepared by 
Golder Associates Ltd., dated August 28, 2003~ 

• Annual Groundwater Monitoring, Tech-Park Development, Vancouver, BC, prepared by 
Golder Associates Ltd., dated June 13, 2002; 

• Stage 1 Preliminary Site Investigation, The HY Louie Site, 250 Prior Street, Vancouver, 
BC, prepared by Golder Associates Ltd., dated Febrnruy 2000; 

• Detailed Environmental Site Investigation, 250 Prior Street, Vancouver, BC, prepru·ed by 
Golder Associates Ltd ., dated Febrna1y 2000; 

• Remediation Plan, 250 Prior Street, Vancouver, BC, prepared by Golder Associates Ltd., 
dated Febrnruy 2000; 

2020-07-20 
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• Stage 2 Preliminary Site Investigation, 310 Prior Street, Vancouver, BC, prepared by 
Golder Associates Ltd., dated Febrna1y 2000; 

• Remediation Plan, 310 Prior Street, Vancouver, BC, prepared by Golder Associates Ltd., 
dated Febrnaiy 2000; 

• Remediation Plan Freighthouse Lands, Vancouver, B. C., Addendum No. 2, prepared by 
Golder Associates Ltd., dated Febrna1y 2000; 

• Approvals in Principle (1002 Station Street, 310 Prior Street, 250 Prior Street prepared 
by Ministiy of Environment, Lands and Parks, dated July 26, 1999, April 28, 2000 and 
June 12, 2000, respectivelyl ; 

• Groundwater Monitoring, Freighthouse Lands and HY Louie Site, Vancouver, B.C, 
prepai·ed by Golder Associates Ltd., dated January 12, 1999; 

• Meeting Agenda, Risk Assessment ofFreighthou.se and Sequence 1706 Lands, prepared 
by Golder Associates Ltd., dated June 2 1, 1996; 

• Remediation Plan and Soil and Water Management Procedures for the Former BNR 
Station Street Site, Vancouver, B.C., prepared by Golder Associates Ltd ., dated May 
1994; 

• Summary Report: Fonner BNR Yard Site Assessments, prepai·ed by Glacier Park 
Company, dated Mai·ch 1992; 

• Phase II Environmental Assessment, BN Railyard, Vancouver, BC, prepared by MTR 
Consultant Ltd., dated April 1990; 

• Preliminmy Environmental Assessment, B.NR. Railyard, Vancouver, BC, prepai·ed by 
MTR Consultant Ltd., dated June 1989; and 

• Burlington Northern Rail, Station Street Rai~yard, Phase III - Environmental 
Assessment, prepared by MTR Consultant Ltd. , dated Januaiy 1982. 

2020-07-20 
Date Issued 
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