
  

Suite 2302, 4464 Markham Street, Victoria, British Columbia V8Z 7X8 | Phone: (250) 727-2201 

www.thurber.ca 

October 18, 2024 File No.: 56763 

Township of Esquimalt 
1229 Esquimalt Road, 
Esquimalt, BC V9A 3P1 
 
Attention: Edgar Salamanca  
 
ENVIRONMENTAL SOIL CHARACTERIZATION AT GOSPER CRESCENT, 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 from the boulevard and roadway on 

Gosper Crescent from 1034 to 1046 Gosper Crescent, Esquimalt, BC (hereafter referred to as 

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

off-site disposal for a planned sewer and drain main repair 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 excavation to a maximum depth 

of 1.5 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 (ENV), 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 

Four boreholes (BH24-17 to BH24-20) were advanced within the Project Area to a maximum 

depth of 1.5 mbgs using a bobcat mounted auger. The soils observed during drilling were:     

BH24-17 Adjacent to 1046 Gosper Crescent (Roadway)     

• Asphalt from surface to 0.1 mbgs. 

• Sandy gravel (Fill) from 0.1 to 1.4 mbgs. 

 
BH24-18 Adjacent to 1034 Gosper Crescent (Roadway)     

• Asphalt from surface to 0.1 mbgs. 

• Sand and gravel from 0.1 to 0.4 mbgs. 

• Silty clay with trace gravel from 0.4 to 1.2 mbgs. 

 
BH24-19 Gosper Crescent (Boulevard)     

• Topsoil with some sand from surface to 0.3 mbgs. 

• Silty clay with trace gravel from 0.3 to 0.6 mbgs. 

 
BH24-20 Gosper Crescent (Boulevard)     

• Topsoil with some sand from surface to 0.3 mbgs. 

• Silty clay from 0.3 to 0.6 mbgs. 
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2.2 Analytical Testing 

Five soil samples (BH24-17-01, BH24-18-01, BH24-18-02, BH24-19-01, BH24-20-02) were 

submitted to Bureau Veritas for analysis of light and heavy extractable petroleum hydrocarbons 

(LEPH and HEPH), polycyclic aromatic hydrocarbons (PAH), sodium ion, chloride ion, and 

metals. Additionally, one sample (BH24-17-01) was submitted for analysis of 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. 

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 

 
 
 
 
 



STATEMENT OF LIMITATIONS AND CONDITIONS 
 

1.  STANDARD OF CARE 

This Report has been prepared in accordance with generally accepted engineering or environmental consulting practices in the applicable jurisdiction. 
No other warranty, expressed or implied, is intended or made. 

2.  COMPLETE REPORT 

All documents, records, data and files, whether electronic or otherwise, generated as part of this assignment are a part of the Report, which is of a 
summary nature and is not intended to stand alone without reference to the instructions given to Thurber by the Client, communications between 
Thurber and the Client, and any other reports, proposals or documents prepared by Thurber for the Client relative to the specific site described herein, 
all of which together constitute the Report. 

IN ORDER TO PROPERLY UNDERSTAND THE SUGGESTIONS, RECOMMENDATIONS AND OPINIONS EXPRESSED HEREIN, REFERENCE MUST BE 
MADE TO THE WHOLE OF THE REPORT. THURBER IS NOT RESPONSIBLE FOR USE BY ANY PARTY OF PORTIONS OF THE REPORT WITHOUT REFERENCE 
TO THE WHOLE REPORT. 

3.  BASIS OF REPORT 

The Report has been prepared for the specific site, development, design objectives and purposes that were described to Thurber by the Client. The 
applicability and reliability of any of the findings, recommendations, suggestions, or opinions expressed in the Report, subject to the limitations provided 
herein, are only valid to the extent that the Report expressly addresses proposed development, design objectives and purposes, and then only to the 
extent that there has been no material alteration to or variation from any of the said descriptions provided to Thurber, unless Thurber is specifically 
requested by the Client to review and revise the Report in light of such alteration or variation. 

4.  USE OF THE REPORT 

The information and opinions expressed in the Report, or any document forming part of the Report, are for the sole benefit of the Client. NO OTHER 
PARTY MAY USE OR RELY UPON THE REPORT OR ANY PORTION THEREOF WITHOUT THURBER’S WRITTEN CONSENT AND SUCH 
USE SHALL BE ON SUCH TERMS AND CONDITIONS AS THURBER MAY EXPRESSLY APPROVE. Ownership in and copyright for the contents 
of the Report belong to Thurber. Any use which a third party makes of the Report, is the sole responsibility of such third party. Thurber accepts no 
responsibility whatsoever for damages suffered by any third party resulting from use of the Report without Thurber’s express written permission. 

5. INTERPRETATION OF THE REPORT 

a)  Nature and Exactness of Soil and Contaminant Description: Classification and identification of soils, rocks, geological units, contaminant materials 
and quantities have been based on investigations performed in accordance with the standards set out in Paragraph 1. Classification and 
identification of these factors are judgmental in nature. Comprehensive sampling and testing programs implemented with the appropriate 
equipment by experienced personnel may fail to locate some conditions. All investigations utilizing the standards of Paragraph 1 will involve an 
inherent risk that some conditions will not be detected and all documents or records summarizing such investigations will be based on 
assumptions of what exists between the actual points sampled. Actual conditions may vary significantly between the points investigated and the 
Client and all other persons making use of such documents or records with our express written consent should be aware of this risk and the 
Report is delivered subject to the express condition that such risk is accepted by the Client and such other persons. Some conditions are subject 
to change over time and those making use of the Report should be aware of this possibility and understand that the Report only presents the 
conditions at the sampled points at the time of sampling. If special concerns exist, or the Client has special considerations or requirements, the 
Client should disclose them so that additional or special investigations may be undertaken which would not otherwise be within the scope of 
investigations made for the purposes of the Report. 

b)  Reliance on Provided Information: The evaluation and conclusions contained in the Report have been prepared on the basis of conditions in 
evidence at the time of site inspections and on the basis of information provided to Thurber. Thurber has relied in good faith upon representations, 
information and instructions provided by the Client and others concerning the site. Accordingly, Thurber does not accept responsibility for any 
deficiency, misstatement or inaccuracy contained in the Report as a result of misstatements, omissions, misrepresentations, or fraudulent acts 
of the Client or other persons providing information relied on by Thurber. Thurber is entitled to rely on such representations, information and 
instructions and is not required to carry out investigations to determine the truth or accuracy of such representations, information and instructions. 

c)  Design Services: The Report may form part of design and construction documents for information purposes even though it may have been issued 
prior to final design being completed. Thurber should be retained to review final design, project plans and related documents prior to construction 
to confirm that they are consistent with the intent of the Report. Any differences that may exist between the Report’s recommendations and the 
final design detailed in the contract documents should be reported to Thurber immediately so that Thurber can address potential conflicts. 

d)  Construction Services: During construction Thurber should be retained to provide field reviews. Field reviews consist of performing sufficient and 
timely observations of encountered conditions in order to confirm and document that the site conditions do not materially differ from those 
interpreted conditions considered in the preparation of the report. Adequate field reviews are necessary for Thurber to provide letters of assurance, 
in accordance with the requirements of many regulatory authorities. 

6. RELEASE OF POLLUTANTS OR HAZARDOUS SUBSTANCES 

Geotechnical engineering and environmental consulting projects often have the potential to encounter pollutants or hazardous substances and the 
potential to cause the escape, release or dispersal of those substances. Thurber shall have no liability to the Client under any circumstances, for the 
escape, release or dispersal of pollutants or hazardous substances, unless such pollutants or hazardous substances have been specifically and 
accurately identified to Thurber by the Client prior to the commencement of Thurber’s professional services. 

7. INDEPENDENT JUDGEMENTS OF CLIENT 

The information, interpretations and conclusions in the Report are based on Thurber’s interpretation of conditions revealed through limited investigation 
conducted within a defined scope of services. Thurber does not accept responsibility for independent conclusions, interpretations, interpolations and/or 
decisions of the Client, or others who may come into possession of the Report, or any part thereof, which may be based on information contained in 
the Report. This restriction of liability includes but is not limited to decisions made to develop, purchase or sell land. 

HKH/LG_Dec 2014 
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Table 1: Hydrocarbons in Soil
Job Number: 56763
Site Address:  Gosper Crescent, Esquimalt, BC
Client:  Township of Esquimalt

BH24-17-01 BH24-18-01 BH24-18-02 BH24-19-01 BH24-20-02
2-Aug-2024 2-Aug-2024 2-Aug-2024 2-Aug-2024 2-Aug-2024

C459220 C459220 C459220 C459220 C459220
0.1 - 0.4 0.1 - 0.4 0.4 - 0.7 0 - 0.3 0.3 - 0.6

Photoionization Detector (ppm) ns ns ns  -  -  -  -  -

EPH (C10-C19) ns ns ns <100 <100 <100 <100 <100
EPH (C19-C32) ns ns ns 140 <100 <100 <100 <100
LEPH (C10-C19) 1000 2000 2000 <100 <100 <100 <100 <100
HEPH (C19-C32) 1000 5000 5000 140 <100 <100 <100 <100

Acenaphthene 950 15000 15000 <0.0050 <0.050 <0.0050 <0.0050 <0.0050
Acenaphthylene ns ns ns 0.031 <0.020 <0.0050 0.0088 <0.0050
Anthracene 2.5 30 30 0.032 <0.0050 <0.0040 0.0047 <0.0040
Benz(a)anthracene 1 10 10 0.13 <0.0050 <0.020 0.034 <0.020
Benzo(a)pyrene 5 30 50 0.15 <0.0040 <0.020 0.053 <0.020
Benzo(b+j)fluoranthene 1 10 10 0.19 <0.020 <0.020 0.068 <0.020
Benzo(g,h,i)perylene ns ns ns 0.086 <0.020 <0.050 <0.050 <0.050
Benzo(k)fluoranthene 1 10 10 0.065 <0.020 <0.020 0.023 <0.020
Chrysene 200 4500 4500 0.16 <0.050 <0.020 0.045 <0.020
Dibenz(a,h)anthracene 1 10 10 0.024 <0.020 <0.020 <0.020 <0.020
Fluoranthene 50 200 200 0.27 <0.020 <0.020 0.094 <0.020
Fluorene 600 9500 9500 <0.020 <0.020 <0.020 <0.020 <0.020
Indeno(1,2,3-c,d)pyrene 1 10 10 0.071 <0.020 <0.020 0.036 <0.020
Methylnaphthalene, 1- 250 1000 1000 <0.050 <0.020 <0.050 <0.050 <0.050
Methylnaphthalene, 2- 60 950 950 <0.020 <0.020 <0.020 <0.020 <0.020
Naphthalene 0.6 20 20 <0.010 <0.010 <0.010 <0.010 <0.010
Phenanthrene 5 50 50 0.11 <0.010 <0.010 0.035 <0.010
Pyrene 10 100 100 0.22 <0.020 <0.020 0.074 <0.020
Quinoline 2.5 10 10 <0.050 <0.050 <0.050 <0.050 <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)*

vn_Analytical Table_Gosper Cr_56763 Thurber Engineering Ltd.
Page 1 of 4 



Table 2: VOC in Soil
Job Number: 56763
Site Address:  Gosper Crescent, Esquimalt, BC
Client:  Township of Esquimalt

BH24-17-01
2-Aug-24
C459220
0.1 - 0.4

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-= Exceeds Applicable IL Soil Standard 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

Sample ID

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

* 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)
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Table 3: Metals in Soil
Job Number: 56763
Site Address:  Gosper Crescent, Esquimalt, BC
Client:  Township of Esquimalt

BH24-17-01 BH24-18-01 BH24-18-02 BH24-19-01 BH24-20-02
2-Aug-24 2-Aug-24 2-Aug-24 2-Aug-24 2-Aug-24
C459220 C459220 C459220 C459220 C459220
0.1 - 0.4 0.1 - 0.4 0.4 - 0.7 0 - 0.3 0.3 - 0.6

pH ns ns ns 8.39 8.20 6.90 6.61 6.31

Aluminum (Al) 40000 250000 250000 19,300 18,900 17,400 17,600 18,200
Antimony (Sb) 20 40 40 0.96 0.15 0.12 0.29 0.14
Arsenic (As) 10 10 10 4.52 3.39 3.47 3.40 3.42
Barium (Ba) 350 350 350 52.9 49.1 51.2 95.0 79.5
Beryllium (Be) 1-85** 1-350** 1-350** 0.21 0.28 0.29 0.35 0.31
Boron (B) 8500 50000 1000000 5.0 2.9 1.2 1.9 1.4
Cadmium (Cd) 1-20** 1-50** 1-50** 0.073 0.079 <0.050 0.259 <0.050
Chromium (Cr) (III + VI) 60 60 60 40.0 27.5 29.4 33.9 35.6
Cobalt (Co) 25 25 25 17.9 13.8 12.0 9.29 12.8
Copper (Cu) 75-150** 75-300** 75-300** 44.6 62.5 33.8 28.4 19.2
Iron (Fe) 35000 150000 150000 28,500 29,500 24,000 21,800 25,500
Lead (Pb) 120 120-150** 120-1000** 11.1 3.43 3.83 17.1 6.40
Lithium (Li) 30 450 450 7.84 10.1 10.0 11.1 13.1
Manganese (Mn) 2000 2000 2000 507 590 447 485 419
Mercury (Hg) 10 75 75 <0.050 0.082 <0.050 0.059 <0.050
Molybdenum (Mo) 15 15 15 0.64 0.30 0.24 0.62 0.32
Nickel (Ni) 70-150** 70-250** 70-250** 34.4 24.8 22.6 23.8 23.2
Selenium (Se) 1 1 1 <0.50 <0.50 <0.50 <0.50 <0.50
Silver (Ag) 20 40 40 <0.050 <0.050 <0.050 0.090 0.052
Strontium (Sr) 9500 150000 150000 68.2 23.6 22.1 28.4 23.2
Thallium (Tl) 9 25 25 <0.050 <0.050 <0.050 0.057 0.071
Tin (Sn) 50 300 300 0.78 0.49 0.36 0.71 0.42
Tungsten (W) 15 200 200 <0.50 <0.50 <0.50 <0.50 <0.50
Uranium (U) 30 30 30 0.246 0.227 0.267 0.398 0.402
Vanadium (V) 100 100 100 76.0 77.0 67.0 58.3 68.1
Zinc (Zn) 150-200** 150-200** 150-200** 56.4 47.2 39.5 66.9 44.4

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 

** Standard is pH dependent

Sample ID

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

* 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)
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Table 4: Sodium and Chloride in Soil
Job Number: 56763
Site Address:  Gosper Crescent, Esquimalt, BC
Client:  Township of Esquimalt

BH24-17-01 BH24-18-01 BH24-18-02 BH24-19-01 BH24-20-02
2-Aug-2024 2-Aug-24 2-Aug-2024 2-Aug-2024 2-Aug-2024

C459220 C459220 C459220 C459220 C459220
0.1 - 0.4 0.1 - 0.4 0.4 - 0.7 0 - 0.3 0.3 - 0.6

100 100 100 28.6 4.5 67.0 <3.1 <6.1
200 1000 1000 86.5 14.6 52.9 4.6 13.1

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
Sodion 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).

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

Residential Low 
Density (RLD)

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