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October 18, 2024 File No.: 56763 

Township of Esquimalt 
1229 Esquimalt Road, 
Esquimalt, BC V9A 3P1 
 
Attention: Edgar Salamanca  
 

ENVIRONMENTAL SOIL CHARACTERIZATION AT INTERSECTION OF KINVER STREET 
AND HEALD AVENUE, ESQUIMALT, BC 

 
Dear Edgar, 

Thurber Engineering Ltd. (Thurber) prepared this letter for the Township of Esquimalt (Township) 

to present the analytical soil results for samples collected on the boulevard on the northeast corner 

of the intersection of Kinver Street and Heald Avenue, Esquimalt, BC (hereafter referred to as the 

“Project Area”). The samples were collected for laboratory testing to characterize the soil for off-

site disposal during a planned sidewalk upgrade project.  

It is a condition of this memo that Thurber’s performance of its professional services is subject to 

the attached Statement of Limitations and Conditions. 

Thurber understands from the Township that the project requires the excavation to a maximum 

depth of 0.3 meters below ground surface (mbgs).  

1. REGULATORY CONTEXT  

In British Columbia, environmental matters pertaining to contaminated sites generally fall under 

the jurisdiction of the Ministry of Environment and Climate Change Strategy (Ministry), pursuant 

to the Environmental Management Act (Act). The key regulation under the Act relating to the 

contaminated sites and contaminated soil relocation are the Contaminated Sites Regulation 

(CSR, B.C. Reg. 375/96, last amended May 31, 2022) and the Hazardous Waste Regulation 

(HWR, B.C. Reg. 63/88, last amended March 11, 2021). 

As per Section 46.1 of the CSR, the applicable standards for relocating soil are the standards that 

apply at a receiving site, regardless of the use of the source site. For characterization purposes, 

the following generic land uses, and site-specific factors were considered: 
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Land Use Site-Specific factors 

• Residential Low-Density (RLD) 

• Commercial (CL) 

• Industrial (IL) 

• Intake of contaminated soil 

• Toxicity to soil invertebrates and plants 

• Groundwater used for drinking water 

• Groundwater flow to surface water used by 
aquatic life (freshwater and marine) 

Note: CSR standards for agricultural or wildlands use, or the site-specific factor of groundwater used for irrigation for 

RDL use, which are typically more stringent, were not considered as we understand the Township is not considering 

relocating soil to these types of properties. 

It is noted that soil exceeding the IL standards and the Protocol 4 (P4) regional background 

concentrations for Vancouver Island is defined as “waste” and must be disposed of at a permitted 

facility.  

2. SOIL SAMPLING 

2.1 Drilling Program 

One borehole (BH24-03) was advanced within the Project Area to a maximum depth of 0.3 mbgs, 

the location was hand dug with a shovel. The soils observed during drilling were gravelly soil with 

some sand from surface to 0.3 mbgs. 

2.2 Analytical Testing 

One soil sample (BH23-03-01) was submitted to Bureau Veritas for analysis of light and heavy 

extractable petroleum hydrocarbons (LEPH and HEPH), polycyclic aromatic hydrocarbons 

(PAH), sodium ion, chloride ion, metals, and volatile organic compounds (VOC).  

3. ENVIRONMENTAL INVESTIGATION RESULTS  

The concentrations of all analysed parameters were less than the CSR RLD standards. Therefore, 

the soil is considered RLD quality and can be relocated to a fill receiving site at which the RLD 

standards listed in Section 1 are applicable. 
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4. CLOSURE 

We trust the above is sufficient for your needs. Please do not hesitate to contact us should you 

require additional information. 

 

Yours truly, 
Thurber Engineering Ltd. 
 
 
 
 
Lora Paul, P.Eng., CSAP 
Review Engineer 
 
 
 
 
 
Kalum Skipper, GIT. 
Environmental Geoscientist 
 

 
Attachment 
Statement of Limitations and Conditions 
Test Location Plan 

Analytical Tables  

Laboratory Documents 

Thurber Engineering Ltd. 
Permit to Practice #1001319 





Table 1: Hydrocarbons in Soil
Job Number: 56763
Site Address:  Kinver Street and Heald Avenue, Esquimalt, BC
Client:  Township of Esquimalt

BH24-03-01
1-Aug-2024

C459220
0 - 0.3

Photoionization Detector (ppm) ns ns ns  -

EPH (C10-C19) ns ns ns <100
EPH (C19-C32) ns ns ns <100
LEPH (C10-C19) 1000 2000 2000 <100
HEPH (C19-C32) 1000 5000 5000 <100

Acenaphthene 950 15000 15000 <0.0050
Acenaphthylene ns ns ns 0.047
Anthracene 2.5 30 30 0.016
Benz(a)anthracene 1 10 10 0.069
Benzo(a)pyrene 5 30 50 0.13
Benzo(b+j)fluoranthene 1 10 10 0.15
Benzo(g,h,i)perylene ns ns ns 0.11
Benzo(k)fluoranthene 1 10 10 0.056
Chrysene 200 4500 4500 0.10
Dibenz(a,h)anthracene 1 10 10 0.026
Fluoranthene 50 200 200 0.16
Fluorene 600 9500 9500 <0.020
Indeno(1,2,3-c,d)pyrene 1 10 10 0.096
Methylnaphthalene, 1- 250 1000 1000 <0.050
Methylnaphthalene, 2- 60 950 950 <0.020
Naphthalene 0.6 20 20 <0.010
Phenanthrene 5 50 50 0.038
Pyrene 10 100 100 0.14
Quinoline 2.5 10 10 <0.050

Notes:
Values in µg/g unless otherwise stated.
- = not analyzed, ns = no standard
Dup. = duplicate

XXX.XX = Exceeds Applicable RLD Soil Standard

XXX.XX = Exceeds Applicable CL Soil Standard

XXX.XX = Exceeds Applicable IL Soil Standard 

PAH = Polycyclic Aromatic Hydrocarbons
EPH10-19 = LEPH, uncorrected for PAH

EPH19-32 = HEPH, uncorrected for PAH

LEPH = Light Extractable Petroleum Hydrocarbons, corrected for PAH
HEPH = Heavy Extractable Petroleum Hydrocarbons, corrected for PAH

Industrial (IL)

* Standards provided in Schedule 3.1 of the BC Contaminated Sites Regulation.  Site 
specific factors include intake of contaminated soil, toxicity to soil invertebrates and 
plants, groundwater used for drinking water and groundwater flow to surface water 
used by aquatic life (freshwater and/or marine).

Sample Date
Sample ID

Parameters
Depth of Sample (m)
Certificate of Analysis

Commercial 
(CL)

Residential 
Low Density 

(RLD)

 Soil Standards (µg/g)*



Table 2: VOC in Soil
Job Number: 56763
Site Address:  Kinver Street and Heald Avenue, Esquimalt, BC
Client:  Township of Esquimalt

BH24-03-01
1-Aug-24
C459220

0 - 0.3

Photoionization Detector (ppm) ns ns ns  -

Acetone 15000 200000 200000 <5.0
Benzene 0.035 0.035 0.035 <0.0050
Bromobenzene 150 2000 2000 <0.20
Bromodichloromethane 100 550 550 <0.050
Butadiene, 1,3- 2 9.5 9.5 <0.080
Carbon Disulfide 1500 25000 25000 <15
Carbon Tetrachloride 5 50 50 <0.020
Chlorobenzene 1 10 10 <0.020
Chloroethane ns ns ns <0.10
Decane, n- ns ns ns <2.0
Dibromoethane, 1,2- 3.5 15 15 <0.020
Dichlorobenzene, 1,2- 1 10 10 <0.020
Dichlorodifluoromethane 3000 45000 45000 <0.20
Dichloroethane, 1,1- 5 50 50 <0.025
Dichloroethane, 1,2- 5 50 50 <0.020
Dichloroethylene, 1,1- 5 50 50 <0.025
Dichloroethylene, 1,2-cis- 5 50 50 <0.030
Dichloroethylene, 1,2-trans- 5 50 50 <0.030
Dichloromethane 5 50 50 <0.080
Dichloropropane, 1,2- 5 50 50 <0.020
Ethylbenzene 15 15 15 <0.010
Hexane, n- ns ns ns <0.50
Isopropylbenzene 1500 25000 25000 <0.20
Methyl Ethyl Ketone [MEK] 9500 150000 150000 <15
Methyl Isobutyl Ketone [MIBK] ns ns ns <0.50
Methylcyclohexane ns ns ns <0.20
Methyl tert-butyl ether [MTBE] 4000 20000 20000 <0.10
Styrene 5 50 50 <0.030
Tetrachloroethane, 1,1,2,2- 35 150 150 <0.020
Tetrachloroethylene (PERC) 2.5 2.5 2.5 <0.010
Toluene 0.5-6 0.5-6 0.5-6 <0.050
Trichlorobenzene, 1,2,4- 2 10 10 <0.030
Trichloroethane, 1,1,1- 5 50 50 <0.020
Trichloroethane, 1,1,2- 5 50 50 <0.020
Trichloroethylene (TCE) 0.3 0.3 0.3 <0.0090
Trimethylbenzene, 1,2,4- ns ns ns <0.20
Trimethylbenzene, 1,3,5- 150 2500 2500 <0.20
Vinyl Chloride 0.95 45 45 <0.040
VHs (C6-C10) ns ns ns <10
VPHs (C6-C10) 200 200 200 <10
Xylene, m&p- ns ns ns <0.040
Xylene, o- ns ns ns <0.040
Xylenes, Total 6.5 6.5 6.5 <0.040

Notes:
Values in µg/g unless otherwise stated.
- = not analyzed, ns = no standard
Dup. = duplicate

XXX.XX = Exceeds Applicable RLD Soil Standard

XXX.XX = Exceeds Applicable CL Soil Standard

XXX.XX = Exceeds Applicable IL Soil Standard 

VOC = Volatile Organic Compounds
BTEX = Benzene, Toluene, Ethylbenzene and Xylenes
VPH = Volatile Petroleum Hydrocarbons, corrected for BTEX
VH = Volatile Petroleum Hydrocarbons, uncorrected for BTEX

* Standards provided in Schedule 3.1 of the BC Contaminated Sites Regulation.  Site specific 
factors include intake of contaminated soil, toxicity to soil invertebrates and plants, 
groundwater used for drinking water and groundwater flow to surface water used by aquatic 
life (freshwater and/or marine).

Commercial 
(CL)

Industrial (IL)
Residential 

Low Density 
(RLD)

Sample ID

Parameters
Depth of Sample (m)
Certificate of Analysis
Sample Date



Table 3: Metals in Soil
Job Number: 56763
Site Address:  Kinver Street and Heald Avenue, Esquimalt, BC
Client:  Township of Esquimalt

BH24-03-01
1-Aug-24
C459220

0 - 0.3

pH ns ns ns 5.86

Aluminum (Al) 40000 250000 250000 21,000
Antimony (Sb) 20 40 40 0.24
Arsenic (As) 10 10 10 4.40
Barium (Ba) 350 350 350 111
Beryllium (Be) 1-85** 1-350** 1-350** 0.35
Boron (B) 8500 50000 1000000 2.2
Cadmium (Cd) 1-20** 1-50** 1-50** 0.100
Chromium (Cr) (III + VI) 60 60 60 32.7
Cobalt (Co) 25 25 25 10.1
Copper (Cu) 75-150** 75-300** 75-300** 26.4
Iron (Fe) 35000 150000 150000 25,300
Lead (Pb) 120 120-150** 120-1000** 16.3
Lithium (Li) 30 450 450 12.6
Manganese (Mn) 2000 2000 2000 630
Mercury (Hg) 10 75 75 0.072
Molybdenum (Mo) 15 15 15 0.34
Nickel (Ni) 70-150** 70-250** 70-250** 26.0
Selenium (Se) 1 1 1 <0.50
Silver (Ag) 20 40 40 <0.050
Strontium (Sr) 9500 150000 150000 28.7
Thallium (Tl) 9 25 25 <0.050
Tin (Sn) 50 300 300 0.72
Tungsten (W) 15 200 200 <0.50
Uranium (U) 30 30 30 0.383
Vanadium (V) 100 100 100 65.7
Zinc (Zn) 150-200** 150-200** 150-200** 60.0

Notes:
Values in µg/g unless otherwise stated.
- = not analyzed, ns = no standard
Dup. = duplicate

XXX.XX = Exceeds Applicable RLD Soil Standard

XXX.XX = Exceeds Applicable CL Soil Standard

XXX.XX = Exceeds Applicable IL Soil Standard 

** Standard is pH dependent

* Standards provided in Schedule 3.1 of the BC Contaminated Sites Regulation.  Site 
specific factors include intake of contaminated soil, toxicity to soil invertebrates and plants, 
groundwater used for drinking water and groundwater flow to surface water used by 
aquatic life (freshwater and/or marine).

Commercial 
(CL)

Industrial (IL)
Residential 

Low Density 
(RLD)

Sample ID

Parameters
Depth of Sample (m)
Certificate of Analysis
Sample Date  Soil Standards (µg/g)*



Table 4: Sodium and Chloride in Soil
Job Number: 56763
Site Address:  Kinver Street and Heald Avenue, Esquimalt, BC
Client:  Township of Esquimalt

BH24-03-01
1-Aug-2024

C459220
0 - 0.3

100 100 100 <5.4
200 1000 1000 10.4

Notes:
Values in µg/g unless otherwise stated.
- = not analyzed, ns = no standard
Dup. = duplicate

XXX.XX = Exceeds Applicable RLD Soil Standard

XXX.XX = Exceeds Applicable CL Soil Standard

XXX.XX = Exceeds Applicable IL Soil Standard 

Chloride Ion
Sodium Ion

* Standards provided in Schedule 3.1 of the BC Contaminated Sites Regulation.  Site specific factors 
include intake of contaminated soil, toxicity to soil invertebrates and plants, groundwater used for 
drinking water and groundwater flow to surface water used by aquatic life (freshwater and/or marine). 
(freshwater and/or marine).

Sample ID
Certificate of Analysis  Soil Standards (µg/g)*
Sample Date

Residential Low 
Density (RLD)

Commercial (CL) Industrial (IL)Depth of Sample (m)
Parameters




















































































































































































