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6 December 2017 

Andrew G. Smith – Senior Environmental Specialist 
Public Services and Procurement Canada 
Environmental Services, Pacific Region 
401-1230 Government Street 
Victoria, BC   V8W 3X4 

SLR Project No.: 205.03905.00000 

Dear Mr. Smith, 

RE: SUPPLEMENTAL PHASE II ENVIRONMENTAL SITE ASSESSMENT – 6000 WILLIAM 
HEAD ROAD, VICTORIA, BC (DRAFT) 

SLR Consulting (Canada) Ltd. (SLR) was retained by Public Services and Procurement Canada 
(PSPC) to conduct a Supplemental Phase II Environmental Site Assessment (ESA) at the 
Correctional Service of Canada (CSC) property located at 6000 William Head Road in Victoria, 
BC (the “site”) (Drawing 1).  This letter report presents the findings of the Supplemental Phase II 
ESA, which was completed under Environmental Site Characterization Task Authorization 
Contract (TAC) EZ897-170760/001/PWY.  

BACKGROUND 

A new maintenance building is proposed for construction at the former sawmill area of the 
William Head Institution.  The former sawmill area is located inside the fenced compound of the 
institution, to the southwest of the main gate. Presently, the site is vacant. 

In July 2015, SLR completed a Phase II ESA at the site, which included the advancement of 14 
test pits within, or in the immediate area of, the footprint of a new maintenance building and the 
former sawmill infrastructure.  The purpose of the Phase II ESA was to characterize the soil and 
to provide recommendations for soil management during building construction.    

The results of the Phase II ESA indicated the following: 

 At test pit TP15-11, a concentration of nickel at 61.4 milligrams per kilogram (mg/kg) was 
greater than the Canadian Council of Ministers of the Environment (CCME) Soil Quality 
Guidelines (SQG) for Residential Land Use (RL) of 50 mg/kg.  This sample was 
collected from approximately ground surface to 0.2 metres below ground surface 
(mbgs).  

 At test pit TP15-04, a concentration of toluene at 1.3 mg/kg was greater than the CCME 
RL guideline of 0.37 mg/kg from approximately ground surface to 0.4 mbgs.   
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Based on the above results, SLR recommended that the area around these two test pit 
locations be excavated prior to construction of the maintenance building and that the soil be 
disposed of at a provincially permitted facility.    

On November 1, 2017, PSPC requested that SLR conduct supplemental sampling to delineate 
these test pit locations (TP15-04 and TP15-11) and to assess areas previously not investigated 
as a result of former onsite structures.  

SCOPE OF WORK 

SLR’s scope of work was based on consultation with PSPC and the results of the Phase II ESA 
completed in July 2015.  The following provides a summary of the work completed during the 
Supplemental Phase II ESA: 

 Obtained site access per CSC and PSPC instructions; 

 Prepared a site-specific health and safety plan (HASP) covering the anticipated hazards 
and mitigation measures;  

 Performed statistical analysis on the nickel concentrations observed during the Phase II 
ESA (2015) to determine if the soil surrounding TP15-11 meets the applicable site 
guidelines;  

 Advanced six test pits by hand to a maximum depth of 0.5 mbgs to characterize surface 
soils and to delineate historical contamination identified onsite;  

 Collected soil samples at each test pit for laboratory analysis, stratigraphic logging and 
field screening of headspace vapour levels;  

 Collected soil samples at each stockpile onsite for laboratory analysis and field 
screening of headspace vapour levels; and 

 Completed a Supplemental Phase II ESA letter report with analytical tables, drawings, 
photographs and recommendations. 

REGULATORY FRAMEWORK 

The site is crown-owned land under the custodianship of CSC and therefore falls under federal 
regulatory jurisdiction.  The prime regulatory framework considered is that of the CCME.  
Moreover, since the site is a federal institution with living quarters, the soil analytical results 
were compared to CCME RL guidelines.  

The following federal RL guidelines have been applied to soil at the site:  

 CCME Canadian SQGs for Metals (CCME RL);  

 CCME Canadian SQGs for Benzene, Toluene, Ethylbenzene and Xylenes (BTEX), 
Coarse-Grained Surface Soil (RLcg) (10-5 incremental risk guideline); 

 CCME Canadian SQGs for Polycyclic Aromatic Hydrocarbons (PAH) including Soil 
Contact (RLsc) and Soil and Food Ingestion (RLsf); and 
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 CCME Canadian Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil, 
Tier 1 Levels for PHC fractions (F1-F4) for Coarse-Grained Surface Soil, Most Stringent 
of All Exposure Pathways (RLphc).  

In anticipation of the potential for offsite disposal of contaminated soil, SLR submitted select 
samples for analysis of provincially regulated parameters including light and heavy extractable 
petroleum hydrocarbons (LEPH and HEPH, respectively).  The analytical results have been 
tabulated for reference purposes only.  Screening of the data against the BC Contaminated 
Sites Regulation (CSR) standards (Stage 10 and 11 Amendments) will only be completed if 
PSPC intends to remove soil from the William Head Institution and once a suitable receiving site 
can be determined (so the appropriate land use and pathways can be determined).    

INVESTIGATION METHODOLOGY 

Health and Safety 

SLR technical staff prepared a HASP covering the anticipated hazards and mitigation 
measures.  As with any project, SLR compared its own policies and practices with those of the 
client and produced a site-specific HASP that incorporated the most rigorous aspects of the two.  
SLR’s Health and Safety Coordinator reviewed and approved the HASP prior to entering the 
field.  In addition, a copy of the HASP was also submitted to PSPC for review and approval prior 
to entering the field. Workers onsite were required to review and sign the HASP prior to 
commencing field work.  In addition, SLR completed a BC One Call prior to subsurface 
investigations. 

Statistical Analysis of Nickel Concentrations 

In 2015, one sample (TP15-11A) out of 23 submitted for analysis of metals in soil had a nickel 
concentration (61.4 mg/kg) that was greater than the CCME RL guideline of 50 mg/kg.  It is in 
SLR’s opinion that this exceedance was not representative of the overall nickel concentrations 
onsite.  Consequently, SLR used the BC Ministry of Environment & Climate Change Strategy 
(ENV) Technical Guidance #21 to perform statistical analysis on the 2015 nickel concentrations 
to demonstrate that the area surrounding TP15-11 meets the applicable site guidelines. 

Prior to performing statistical analysis, SLR confirmed the following;  

 The data is demonstrably representative of one population because all samples were 
collected from the same surface layer showing a consistent stratigraphy within a relative 
small area; and 

 No samples within the data set had a concentration exceeding two times the CCME RL 
guideline concentration. 

The results of the statistical analysis indicated the following: 

 The upper 90th percentile of the sample concentration (44.08 mg/kg) is less than the 
CCME RL guideline (50 mg/kg); and 

                                                
1 BC Ministry of Environment & Climate Change Strategy, Technical Guidance #2 – Statistical Criteria for 
Characterizing a Volume of Contaminated Material (January 2009).  
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 The upper 95% confidence limit of the average concentration of the samples (36.56 
mg/kg ds) is less that the CCME RL guideline (50 mg/kg). 

Based on the results of the statistical analysis, the nickel concentration at TP15-11A (61.4 
mg/kg) is considered an outlier and not representative of the overall soil conditions.  Therefore, 
nickel concentrations onsite are considered to meet the applicable CCME RL guideline. 

Copies of the results of the statistical analysis are included in Appendix A. 

Test Pitting, Soil Sampling and Analysis 

On November 23, 2017, SLR was onsite to conduct the field portion of the Supplemental Phase 
II ESA.  SLR personnel were escorted by Ms. Kelly Bales of CSC during the field work.  In total, 
SLR advanced six hand dug test pits, TP17-01 to TP17-06, to a maximum depth of 0.5 mbgs to 
characterize surface soils and to delineate historical contamination previously identified onsite. 
The test pit number, depth, location / purpose, sample IDs and analysis requested are 
presented in Table 1.  

Table 1: Test Pits Locations, Soil Sampling IDs and Analysis 

Test 
Pit 

Depth 
(mbgs) 

Location/Purpose Sample ID Analysis 

TP17
-01 

0.50 Characterization of soil underneath the former sawmill located 
on the western portion of the site. 

TP17-01 Metals 

TP17
-02 

0.50 Characterization of soil underneath the former sawmill located 
on the eastern portion of the site. 

TP17-02 Metals 

TP17
-03 

0.45 
Re-assessment and vertical delineation of the historic toluene 
exceedance at TP15-04. 

TP17-03A Toluene 

TP17-03B Toluene 

TP17
-04 

0.35 
Characterization of soil underneath the former building located 
at the northeast corner of the site and horizontal delineation 
(northeast) of the historic toluene exceedance at TP15-04. 

TP17-04 
Metals, 
Toluene 

TP17
-05 

0.40 Horizontal delineation (northwest) of the historic toluene 
exceedance at TP15-04. 

TP17-05 Toluene 

TP17
-06 

0.40 
Characterization of soil underneath the fuel storage shed at 
former building located at the northeast corner of the site. 

TP17-06 
LEPH/HEPH, 
PAH, BTEX, 
PHC F1-F4  

The test pits were advanced using a stainless steel shovel. During the test pitting, soil samples 
were collected from the sidewalls of each test pit using a trowel. A representative soil sample 
was taken at each test pit from the upper layer consisting generally of sand and gravel. In 
addition, a deeper soil sample was collected at TP17-03 (0.40-0.45 mbgs) to vertically delineate 
the toluene contamination previously identified at TP15-04. A total of nine soil samples, 
including two blind field duplicates (BFD), were collected from the test pits.  

Soil samples were field-screened for the presence of combustible organic vapours using a fixed-
volume headspace technique by the means of an RKI Eagle 2® gas detector with the methane 
elimination feature activated.  The Eagle 2® was calibrated to two points prior to field use: 48% 
LEL (lower explosive limit) and 400 ppm (parts per million) of hexane.  A re-sealable plastic bag 
was half-filled with soil and sealed for approximately ten minutes prior to puncturing and 
analysing the headspace.  The Eagle 2® recorded the concentration of combustible organic 
vapours in parts per million volumetric (ppmv). 
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Soils samples were placed in an ice-chilled cooler with a completed chain-of-custody and 
submitted to Maxxam in Burnaby, BC for analysis as shown in Table 1.  At the request of PSPC, 
samples submitted for analysis were submitted on a 24-hour turn-around time (TAT).  

Soil Stockpile Sampling and Analysis 

On November 23, 2017, SLR observed approximately six windrows of stockpiled soil occupying 
the main portion of the subject site.  Each stockpile contained an estimated 40 cubic metres 
(m3) of soil and there was no protective covering (e.g. a geo-textile or poly tarp) on top of the 
soil or between the stockpiled soil and the unpaved ground.  Ms. Kelly Bales of CSC informed 
SLR that this soil was from other projects around the William Head Institution and that they 
required a flat, open area to temporarily stockpile the soil.  Ms. Bales further informed SLR that 
she did not expect this material to be used at the subject site, but could not confirm its final 
destination.  SLR informed PSPC of the soil stockpiles, who requested that this material be 
tested in the event that the soil is used onsite.      

SLR collected a total of three composite samples from the stockpiles.  For each sample, a small 
amount of soil was collected at various locations across two windrows and placed in a ziplock 
bag where it was mixed and placed in laboratory prepared jars.  The remaining portions of the 
bagged samples were then field-screened for the presence of combustible organic vapours.  It 
is noted, however, that because this soil had been excavated, moved and temporarily stored 
that organic vapours, if originally present, may have dissipated due to these activities.  

Soils samples were placed in an ice-chilled cooler with a completed chain-of-custody and 
submitted to Maxxam for analysis of one or more of metals, LEPH/HEPH, PAHs, BTEX and 
PHC F1-F4.  At the request of PSPC, samples submitted for analysis were submitted on a 24-
hour TAT. 

Photographs 1 through 3 show the main areas of the site, which include the stockpiled soil 
onsite while photograph 4 shows the TP17-06 being advanced.   

Quality Assurance / Quality Control – Field procedures 

Quality Assurance / Quality Control (QA/QC) procedures used during soil sample collection, 
handling, identification and shipping included: 

 Laboratory-supplied sample containers were used to minimize sample container 
contamination; 

 Samples were placed directly in the laboratory supplied containers in the field; date and 
sample identifier were placed on each jar; 

 Samples were stored in ice-chilled coolers in the field at approximately 4°C until delivery 
to the laboratory; 

 Equipment and materials that contacted soil (e.g. trowels, shovels) were decontaminated 
between sample collection to minimize the possibility for cross contamination; 

 New nitrile gloves were used for collecting each sample to minimize the potential for 
cross-contamination; 
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 Chain-of-custody forms were completed to accompany samples shipped to the 
laboratory; 

 Samples were submitted to and analyzed by the laboratory within hold times specified by 
the laboratory to assure reliable results; and 

 BFD samples were collected for soil at an approximate ratio of 1:10.   

Sampling procedures were conducted in accordance with: 

 BC Ministry of Environment. Technical Guidance on Contaminated Sites #1. “Site 
Characterization and Confirmation Testing”; and 

 SLR Standard Field Procedures. 

Quality Assurance / Quality Control - Laboratory 

Samples were analyzed by Maxxam, which is accredited by the Canadian Association for 
Laboratory Accreditation Inc. for the parameters analyzed during this project.  Maxxam uses 
CCME and BC ENV Strategy recognized methods to conduct laboratory analyses.  As 
conveyed by the laboratory, method blanks, control standards samples, certified reference 
material standards, method spikes, replicates, duplicates, surrogates and instrument blanks are 
routinely analyzed as part of their internal QA/QC programs.  

Maxxam conducts routine internal laboratory QA/QC analyses to validate the reliability of the 
analytical results.  The internal laboratory analysis indicated the replicates were within the 
acceptable limits for samples analyzed at the site.   

The results of laboratory internal quality control replicates can be found within the attached 
laboratory analytical reports contained in Appendix B. 

Relative Percent Difference 

Relative percentage difference (RPD) of analytical test results is defined as the difference 
between the original and BFD results, divided by the mean of the results, and expressed as a 
percentage.   

Analytical error increases near the method detection limit (MDL) and, therefore, the RPD 
calculation is not performed unless the concentrations of both samples are greater than five 
times the MDL.  SLR has adopted acceptable RPD targets based on current science and 
industry standards, these targets are as follows: 

 45% for an individual metals parameter in soil; and  

 60% for an individual volatile organic parameter in soil.  

INVESTIGATION RESULTS 

The following sections detail the results of the Supplemental Phase II ESA, for which the field 
work was conducted on the November 23, 2017.   
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Field observations 

Visual or olfactory evidence of contamination was not encountered in the test pits or in the 
stockpiled soil. Water seepage due to recent rain events was noted at each of the test pits 
except at test pit TP17-03. No groundwater was encountered.  

Soil Stratigraphy 

Generally, a 0.05 m topsoil layer was observed followed by a coarse sand and angular gravel 
layer to approximate 0.4 mbgs. Below that, a layer of sandy silt / silty sand with trace clay was 
observed. No bedrock was encountered.  

The stockpiled soil was mainly composed of grey-brown sand with gravel. No anthropogenic fill 
material was noted in the stockpiles.  

Headspace Vapours 

Soil headspace vapour readings measured with Eagle 2® during the Supplemental Phase II ESA 
ranged from less than the detection limit of the vapour analyzer (most samples) to 10 ppmv) at 
TP17-03A and SP17-03.  

Soil Results 

The analytical results are presented in Tables 1 through 5 and are summarized on Drawing 2 
(test pit results) and Drawing 3 (stockpile results).  The laboratory analytical reports are included 
in Appendix B for reference. 

Metals 

Seven soil samples, including one BFD, were submitted to Maxxam for analysis of total metals. 
The analytical results indicated that concentrations of metals in soil were less than the 
applicable CCME RL guidelines.  SLR noted that one sample, TP17-02, had a pH (5.61) that 
was slightly outside of the recommended range per the CCME RL guidelines (> 6 and < 8). 

The analytical results for metals in soil are presented in Table 1.  

PAH 

Two soil samples were submitted to Maxxam for PAH analysis, including the calculations of 
benzo(a)pyrene total potency equivalency (B[a]P TPE) and index of additive cancer risk (IACR) 
for the protection of human health.  The analytical results indicated that PAH concentrations are 
less than the applicable CCME RL guidelines.   

The analytical results for PAHs in soil are presented in Table 2. 

Petroleum Hydrocarbon Constituents 

Five soil samples, including one BFD, were submitted to Maxxam for analysis of petroleum 
hydrocarbon constituents including BTEX, styrene and methyl-tert-butyl-ether (MTBE).  In 
addition, four samples were submitted for analysis of toluene only.  The analytical results 
indicated that the soil samples had non-detectable concentrations of BTEX, styrene and/or 
MTBE and are, therefore, less than the applicable CCME RL guidelines.  



Public Services and Procurement Canada  SLR Project No.: 205.03905.00000 
Supplemental Phase II ESA  December 2017 
  DRAFT 
 

SLR 8 CONFIDENTIAL 
 

The analytical results for petroleum hydrocarbon constituents in soil are presented in Table 3. 

LEPH/HEPH 

Two soil samples were submitted to Maxxam for analysis of LEPH/HEPH for the purposes of 
potential offsite disposal.  The analytical results indicated that the soil samples had non-
detectable concentrations of LEPH/HEPH.  

The analytical results for LEPH/HEPH in soil are presented in Table 3.  

PHC Fractions F1 to F4 

Five soil samples, including one BFD, were submitted to Maxxam for analysis of one or more 
PHC F1 to F4 fractions.  The analytical results indicated that the soil samples had 
concentrations of PHC Fractions F1 to F4 that were less than the CCME CWS RL standards. 

The analytical results for PHC F1 to F4 in soil are presented on Table 4.  

QA/QC Results 

SLR analyzed two BFD sets during the Supplemental Phase II ESA, including one for metals in 
soil (TP17-01 / DUP1) and one for BTEX/F1 in soil (TP17-06 / DUP2).  SLR notes that RPD 
results for individual BTEX/F1 parameters could not be calculated as each parameter was less 
than their respective analytical detection limits. 

RPD results for individual metals parameters ranged from 1% to 43% and are, therefore, within 
the 45% criterion for metals. The result of the RPD calculations is presented in Table 5. 

DISCUSSION 

Metals in Soil 

The 2015 Phase II ESA identified one soil sample, TP15-11A, as having a concentration of 
nickel (61.4 mg/kg) that was greater than the CCME RL guidelines of 50 mg/kg.  Consequently, 
SLR used the ENV Technical Guidance #2 to perform statistical analysis on the nickel 
concentrations to demonstrate that the area surrounding TP15-11 meets the applicable site 
guidelines. The results of the statistical analysis indicated that the upper 90th percentile 
concentration (44.08 mg/kg) and the upper 95% confidence limit of the average concentrations 
(36.56 mg/kg) were less than the CCME RL guideline.  Therefore, the nickel concentration at 
TP15-11A was considered to be an outlier and not representative of the soil conditions onsite.  
Consequently, no further delineation of this nickel concentration was required during the 
Supplemental Phase II ESA. 

Analytical results obtained during the 2017 Supplemental Phase II ESA indicated that metals in 
soils were less than the CCME RL guideline.   

Based on the results of the 2015 Phase II ESA, the 2017 Supplemental Phase II ESA and the 
statistical analysis performed using the nickel concentrations, metals in soil are not considered 
to be a concern at the subject site.  
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Hydrocarbons in Soil 

The 2015 Phase II ESA identified one soil sample, TP15-04A, as having a concentration of 
toluene (1.3 mg/kg) that was greater than the CCME RL guidelines of 0.37 mg/kg.  This sample 
was collected from approximately ground surface to 0.4 mbgs.  Consequently, SLR completed 
one test pit (TP17-03) at the location of the former TP15-04 test pit to re-assess the impacted 
soil and to vertically delineate the toluene exceedance.  Moreover, two additional test pits 
(TP17-04 and TP17-05) were advanced within approximately 5 m to 6 m radius to horizontally 
delineate the toluene exceedance.  A total of four samples were submitted for analysis of 
toluene.   

The analytical results indicated that the four samples had non-detectable concentrations of 
toluene and are, therefore, less than the applicable CCME RL guidelines.  Consequently, re-
analysis of the soil could not replicate the historic results.  Moreover, neighbouring / delineating 
test pits from the 2015 Phase II ESA and 2017 Supplemental Phase II ESA had non-detectable 
concentrations of toluene.  Therefore, it is SLR’s opinion that the toluene exceedance was either 
very localized or may have naturally attenuated between environmental assessments. 

Stockpile Characterization 

At the request of PSPC, SLR collected three composite samples representing six stockpiles 
temporarily stored at the site.  The analytical results indicated that the soil concentrations for 
metals, PAHs, BTEX and PHC F1-F2 were less than their respective CCME RL guidelines or 
CCME CWS RL standards.  Consequently, this material is considered to be environmentally 
suitable for use at the site during construction, if required.  

CONCLUSIONS AND RECOMMENDATIONS 

On November 23, 2017, SLR was onsite to complete the field portion of the Supplemental 
Phase II ESA.  SLR advanced a total of six hand dug test pits and collected soil samples for 
analysis.  In addition, SLR collected three composite soil samples for stockpiles that were 
temporarily stored onsite.  The analytical results indicated that the soil concentrations for 
metals, PAHs, BTEX and PHC F1-F2 were less than their respective CCME RL guidelines or 
CCME CWS RL standards. 

The results of the Supplemental Phase II ESA, coupled with the results of the 2015 Phase II 
ESA and the statistical analysis of onsite nickel concentrations completed, indicates that the 
subject site meets the applicable CCME RL guidelines and CCME CWS RL standards.  
Consequently, SLR does not recommend remediation and/or further site investigations.  
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Yours sincerely, 
SLR Consulting (Canada) Ltd. 

Ellen Clara, M.S.      Jonathon Risinger, B.A. P.Geo. 
Environmental Scientist     Environmental Scientist 
 
 
 

        Phyllis Bruleigh, M.S., P.Geo. 
        Senior Scientist 
 
EC/JR/PB/cn  
 

Enc. Tables 1-5 
 Drawings 1-3 
 Photographs 1-4 
 Appendix A – Statistical Analysis of the 2015 Nickel Concentrations 
 Appendix B – Laboratory Certificates of Analysis 
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PHOTOGRAPHS

Supplemental Phase II ESA
6000 William Head Road, Victoria, BC

SLR Project No.:  205.03905.00000



Supplemental Phase II ESA
6000 William Head Road

Victoria, BC

SITE PHOTOGRAPHS SLR Project No: 205.03905.00000

Photograph
1:

View of the soil stockpiles temporarily being stored onsite.  The main gate is to the 
left of this photo.  View looking east.

Photograph
2:

View of the site looking southwest.  Note that the stockpiles occupy most of the site 
with only a small portion of the site being accessible (the red line is the approximate 
eastern boundary of the site).  Pedder Bay is in the background.  

Eastern 
portion of site 
not covered by 

stockpiles



Supplemental Phase II ESA
6000 William Head Road

Victoria, BC

SITE PHOTOGRAPHS SLR Project No: 205.03905.00000

Photograph
3:

View of eastern portion of the site looking south.  Pedder Bay is in the background.

Photograph
4:

View of test pit TP17-06 located near the former fuel storage shed.  View looking 
northeast.



APPENDIX A
Statistical Analysis of the 2015 Nickel Concentrations
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APPENDIX B
Laboratory Certificates of Analysis
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