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SEACOR

TAB A

EXECUTIVE SUMMARY

On behalf of British Columbia Buildings Corporation (BCBC), SEACOR Environmental Engineering Inc.
(SEACOR) conducted a Detailed Site Investigation (DSI) of BCBC’s Works Yard located at 1329 Kipp Road in
Cassidy, B.C. The field work was carried on August 24, 25 and on September 10, 1999. The site was an active

highways works yard with portions Jeased to various businesses, and located in a rural undeveloped area.

A Stage ! and 2 Preliminary Site Investigation (PSI) was conducted at the subject site by Conor Pacific
Environmental Technologies Inc. (Conor Pacific). Analytical seil chemistry results indicated that concentrations
of dissclved chloride in soil samples collected from BH 1 and BH 4, advanced in the areas of the two salt sheds,
were in excess of the typical dissolved chloride concentrations for Vancouver Island. The specific conductance
of soil samples collected from BH 1 exceeded the Canadian Council of Ministers of the Environment (CCME)
Interim Criteria. The concentration of light extractable petroleum hydrocarbens in a soil sample collected from
BH 5, also advanced in the vicinity of the salt shed, was in excess of the BC Environment Residential (RL)
standard. All other hydrocarbon and metal constituent concentrations in select soil samples collected and
submitted for laboratory analysis during the investigation were below the applicable regulatory standards. It
should be noted that several areas of environmental concern, including off-site discharge areas, the sand blasting

area and exterior storage areas were not investigated during the Stage 2 PSIL

The DSI investigation comprised the advancement of thirteen boreholes, with nine boreholes completed as
groundwater monitoring wells, Additionally, surface soil samples were obtained from Storage Area F, located
on the eastern most portion of the property, from the arca north of the Salt Shed #1 and from the sandblasting
area. The soil profile generally comprised sand and gravel fill or asphalt road surfacing to a maximum depth of
1.2 m below ground surface, followed by native sandy st till to a maximum depth of approximately 2.1 m below
ground surface. Bedrock was encountered in all boreholes advanced {except BH 99-2) at depths ranging from
0.2 m to 2.1 m below ground surface. Groundwater was encountered in one (BH 99-7) of the nine monitoring
wells at a depth of 1.28 m below grade; it is anticipated that surficial groundwater is present seasonally and will
be encountered in the remaining wells during the winter months when groundwater levels are at their maximum.

No free-phase product was encountered in BH 99-7 at the time of monitoring.

Analytical soil chemistry results indicated that concentrations of arsenic, copper and zinc in two surficial soil
samples collected from the sandblasting area (assume 30 m3) were in excess of the BC Environment Commercial
(CL) standards. Arsenic exceeded the Special Waste standard as defined in the Contaminated Sites Regulation
(under the assumption that the groundwater used for drinking water standard applies) for one sample. The
concentrations of barium and lead in one of the two samples were in cxcess of the RL standards. Although no
samples were submitted for analyses, based on field observations, surficial soils in the waste oil tank area (AST
#1 and UST #7) were assumed to be in excess of the CL standards. It should be noted that the staining appeared

to be limited to the upper 150 mm of surficial soil (assume 5 m3).
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Concentrations of dissolved chloride in one surficial soil sample and soil samples collected from five boreholes

advanced in the vicinity of the two salt sheds (Sheds #1 and #2) were in excess of the regional background

dissolved chloride concentrations. The sodium adsorption ratio for a soil sample collected from one of the

borcholes advanced in the vicinity of the Salt Shed #2 was in excess of the CCME criterion.

The following table presents a summary of the target areas investigated during the DSI, sampling location and

contaminant of concern exceeding the applicable environmental standards and follow-up recommendations:

_ : T MMARY
Target - Ttem of Sampling fel
Area - Concern Location Chemistry:Resiilts e ik i e o .
il : - »  Evaluate the requirement of groundwater
:\zllc.‘;.ci?;‘unde -7 RBCC, SAR quality to meet the DI standards.
’ s Conduct a groundwater
q?gﬂ??ﬁir‘?] RB1i*s 99.7, monitoring/sampling event during the
] . . 98-8, 99.9, N T winter months to assess groundwater
portion of 99-10, SAS (g’o.?o_rg;‘];'ﬁ.“dkbi;llisl_ quality and to establish groundwater flow
property) k:?;{sl.lCC oride ( )= direction. Collect groundwater samples
from the boreholes for analysis of dissolved
metals and chloride.
Soils: BETX/VPH, ¢+ Conduct a groundwater
e LEPH/HEPH, PAHs - < CL monitoring/sampling event during the
ba?t Shed #2 BH’s 99-3, Sedium - > RBSC, Chloride - winter months to assess groundwater
2 (50u_thcrn‘ 99-4, 95-5, > RBCC, SAR - > CCME quality and to establish groundwater flow
i portion of G0-6 Conor Pacific Results -- direction. Collect groundwater samples
property) Soils; Chloride (BH 4) - > from the boreholes for analysis of dissolved
; RBCC metals and chloride.
Qil Water
3 Separator, B1199-11 No samples submitted for »  No further assessment work recommended for
Recyeling ’ analysis. this area.
Tank
» Based on field observations, the waste oil
tank area exceeds the CL standards.
Should BCBC wish te verify SEACOR’s
assumption, confirmatory soil samples 1
could be collected during the recommended ;
groundwater monitoring program.
SA6 SA7 Staining appearcd limited to the upper 150
4 UST #7, AST S’AB i Soils: LEPH/HEPH - > CL mm of surficial soil (assume 5 m").

#1 BH 99-12 (assumed) ¢« Conduct a groundwater
monitoring/sampling event during the
winter months to assess groundwater
quality and to establish groundwater flow

i direction. Collect groundwater samples
i from the borehole for analysis of
' BETX/VPH, LEPH/HEPH and dissolved
. metals.
! o e  Conduct a groundwater
i Ol Shed, monitoring/sampling event during the
Greasc Ramp, winter months to assess groundwater
(l;‘_rl)rgusc;\\{_?]stc BH 99-1, Soils: BETX/VPH, quality and to establish groundwater flow
5 1LUS, RS BH99.2, | LEPIVHEPH, PAHs - <CL direction, Collect groundwater samples
,*f‘”“_‘“f, from the borehole for analysis of :
Gay/Dicsel BETX/VPH, LEPH/HEPH and dissolved |,
LSTs metals.
6 | Storage AreaD | BH99-13 | Soils: LEPH/HEPH - < CL " oo Turthor assessient work recommended for
7 Lube Ba Based on field observations, no further work »  No further assessment work recommended for
- ay deemcd necessary. this area.
8 Wash PPad Based on field observations, no further work »  No further assessment work recommended for
ash fa deemed necessary, this area.

DDS1 Summary table is continued on the following page...
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Target |- ltemof Sampling . Soliand Groundwater T RS o
:.'Arga 1 Concetr . Locftinr% | Analytical Chemistry Restiltai]s g Mmcomgndatmns o

+  Excavate impacted soils and determine
appropriate method of soil
treatment/disposal (assume 30 m’).

9 Sandblasting SA9, SA10, Soils: Metals - > C'L, Arsenic - | »  Confirm soil quality at excavation limits
Areca SALL, SAL2 > §W (CSR) {vertically and horizontally).

s Perform leachate quality tests for soil
samples that exceed Special Waste
standards for the CSR and TDG act.

10 Asphalt Based on field observations, no further work ¢  No further assessment work recommended for
Millings deemed necessary. this area.
1 Pai Based on field observations, no further work e  No turther assessment work recommended for
aint Booth d .
eemed necessary. this area.
2| SorageArn | SAL SA2 SA3. | Sols s < CL Suamm- | [ T
Environment.
Notes BETX — Benzene, Ethylbenzene, Tolucne, Xylenes

VPH - Volatile Petroleum Hydrocarbons

LEPH/HEPH - Light/Heavy Extractable Petroleumn Hydrocarbons

PAEH — Palycyclic Aromatic Hydrocarbons

VOC — Volatile Orpanic Compounds

SAR — Sodium Adsorption Ratio

Cf. — BC Environment Commercial standards, Contaminated Sites Regulation (C5R), April 1, 1997
SW (CSR) — CSR, Special Waste standards, as detailed in Section 13

TDG act — Transportation of Dangerous Goods act

RBCC - Regional Background Chloride Concentrations

RBSC - Regional Background Sodium Concentrations

CCME — Canadian Council for Ministers of the Environment Interim Criteria
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BCE SITE 1D#: o
L This report was company: British Columbia Buildings Corporation
commissicned by: contact name/position: George Wycherley, Environment Manager
address: 441 A Columbia Street, Kamloops, B.C.
V2C€ 2T3
telephone: (250) 314-5395
2. Report author(s): name(s): G.M. Jesse, P.Geo., Project Geologist
Robert Chaisson, C.Tech., Manager,
Vancouver Island
address: #9 - 6421 Applecross Road, Nanaimo, B.C.
telephone: {250) 390-5050
3. Contributors to report: name/position: K.L. Winnicky. B.A,, M.Sc.,
Environmental Scientist
name/position: Tara L. Siemens, B.Sc., Environmental
Scientist
name/position: Brad Halsey, B.Sc., Environmentai Scientist
4. Ministry policy considers that a regional pollution prevention manager has no duty to consider an

Summary of Report Participants

application for an Approval in Principle, a Certificate of Compliance, a Conditional Certificate of
Compliance or an approval of a preliminary or detailed site investigation until an applicant or the
applicant’s agent provides a written signed statement that the documentation prepared in support of
any application has been carried out in accordance with all requirements in the Waste Management
Act and the regulations thereto, and certifics that the person signing the statement has demonstrable
experience in remediation of the type of contamination at the site for which the statement applies and

is familiar with the remediation carried out on the site.

In consideration of the above policy, please detail below the relevant qualifications and experience of

the main author(s) of the subject report.

G.M. Jesse, P.Geo., Project Geologist - over nine years experience, has completed over 150 site
assessments including Stage 1 and 2 work.

Robert Chaisson, C. Tech., Manager, Vancouver [sland - over nine vears experience, has completed

more than 150 Stage 1. 2 and 3 environmental site assessments and remediation projects.

)
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Appendix C - Report Summary

Site Information Summary

Commen name of site.{if applicable)

Cassidy Works Yard [ BCESITEIDR ]

Civic aidress of site street:

city/postal code: .

1329 Kipp Road

Cassidy, B.C.

Cwner of site ; name:’
Owner's address street:

City, prov/state, postal code, country:

British Columbia Buildings Corporation (BCBC)

441 A Columbia Street

"|Kamloops, B.C., V2C 2T3, Canada

Site occupant(s) (if different than owner),

JIM Maintcnarce

Latitude (NAD83 + 0.5 seconds). - * ™

Degrees: 49

Minutes: [ Seconds:

11

Longitude (NAD 83 + 0.5 secotwds)

Degrees: 123 Minutes: 54 Seconds:

49

PIDs/PINg of site o
{attach separate page if nqcpésa_ry)

Legal description or meats and bounds:

{attach separate page if necassary)

Lot 1, Section 14, Range &, Cranberry District
Plan 40297

Company official & address re sending,

AiPiCertificates by Registered Mail: - -

Creorge Wycherley, BCBC (see above)

Report(s) Submitted

X ("x" as

ppropriate}

it Submissions | Piesent
- (yy-mm-dd) - (yy-min-dd) -

Preliminary Site Investipation - First Stage

Preliminary Sitc Investipation - Second Stage

X |Detailed Site Investigation®

HRemediation Plan with Risk Assessment

Remedintion Plan without Risk Assessment

Conlirmatory Sampling

Monitoring
Report Name Detailed Site Investigation - Cassidy Works Yard
Consultant's Name SEACOR Environmental Engineering Inc.

Consultant's file numbetr

NO0O3-063 202.01221.500

Detailed Site Investigation completed,

Summary of Actions Takep (Current Status)

CSR - PROTOCOL §
QOctober 1, 1998

The above information is a summary only and persons who may be relying on the repert are encouraged to review the entire dogument so as to avoid the

uze of information out of context.

Appendix C: Pape 1 of 5
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So1l GroundwaterSum

STIE iD¥ .
" Site Data Area Information 3 ]
Total area of site (mz) 36000m2 Nearest groundwater water supply (m) 7 wells located within 2 6 km®
Total area of buildmg(s) (ml) 3600m2 Nearest surface water {m) Beck creck (25 km west, Beck lake 1.5 km southcast
Total paved surface area (mz) 29700m2 Mearest sensitive area (m) Beck creck and Beck lake
Current Tand nze CL 1Jses of adjacent water resources Aquatic life )
Proposed land use NA Annual rainfall {mm) + snowfall {cm) Rainfall: 1043.0 Snowfail: 92.9
Suspect land uses NA 100f200  year flood potential of site outside floodplain
Contaminant source(s) USTs/ASTs, salt shed, maintenance 1060/200 yt flood potential of area autside floadplain
Presence of free product LNAPL (Y/N}  DNAPL (YN} Adjacent land uses h
[WMumber of scil contammant zooes }
No. of groundwater contaminant plumes ;
Contaminant Migration potential 7. unknown Low: High: )
Soil Sample Information ‘Groundwater Sample Iaformzi i
Number of testpits 0 Approx. depth to groundwater {m} 7 wells located within a 6 km”
Number of boreholes 15 No. of affected aquifers & depths {m) none
MNumber of surface samples collected 12 Ma. of monitoring wells developed 9 wells installed
Number of soil samples collected 46 (including surficial samples) Nao. of groundwater samples collected Y T
Number of soil samples analyzed (n) 17 Na. proundwater samples analyzed (n) 0
Soil Confamirant(s} PCOCs Soil Quality (AL,PL, RL,CLILV Groundwater Contaminaat{s) PCOCs: Water Quality (AW, TW, ]
hallow {depth, m}: (0.0 - 1.0 m) 2 samples > C{f. copper and zinc Shallow {depth, m): -
3% samples collected 1 sample > SH for arsenic oo samples collected
1 sample = Cf. for arsenic
Intermediate (depth, m): {I.1 to 2.0 m) no samples submitted at this depth Intermediate {depth, m}):
8 samples colected
Deep (depth, m): (2.1 to 3.0 m) = RE for all tested parameters Deep (depth, m):
3 samples collected

{Notes: Migration pot_:_:_llial refers to contaminant plume(s) and "7 — "un&nown"
"surface samples” = soil samples obtained using hand trowels, shovels

AL — Agricultural

and hand augers at depths less than 0.5 metres
PCOC = Potential contaminants of concern

FL — Urban Park
FL — Residential
CL — {Commerciat
IL — Industrial

W = Waste

AW — Aquatic Life

LW Livestock
W - Imipation .
‘DW = Drinking Water

SW = Special Waste

Page 1
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Stats Summary

SOH. — Zones of Soil Contamination (referenced to attached Site Plan) - -~ -

"Quality

Soil Contaminants (concentrations in pg/g)

___Map Zome | Depth Volume _
Area  |Area (mzj Range {m) (m3) | (CL,IL, PCOC Number of | Sample St.andard Minimum | Maximum Median |  75th 90th
ete.) Analyses Mean | Deviation Value Value Percentile | Percentile _
9 - Sandblasting 375 0.03 m 11.3 =L Arsenic 1 nfa na 110 110 na nfa nfa
[ arca Copper 2 3590 | 15132 2520 4660 n/a 4125 4446 o
[~ Zinc 2 7670 2573.9 5850 2490 nfa 8580 9126
>8W  |Arsenic 1 n/a n/a 160 160 wa n/a n/a -
~ Plume Plume Depth Velocity | Quality Groundwater Contaminants (concentrations in pg/L.) T
Location Area (m®)| Range (m) Linear {m/yr) | (AW.DW, PCOCs & | Number of Sample | Standard | Minimum Maximum | Median 75th 90th
gtc.) |pH. Hardness Analyses Mean | Deviation Value Value Percentile | Percentile
Linear velocity of plume = Darcy velecity (Vpa) divided by the cffective perosity (n,)
. __ |pcoC=potential contaminant of concemn [ | . ] .
The above information is a summary enly and persons who may be relying on the report are encouraged to review the entire document so as te avoid the use of information out of context.
- - s : ity - . il okt “—
L [ _— __! i
Date: — T o T : j ‘AppendixC: Page 30f5 |

Page 1
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TABB

1.0 INTRODUCTION

On behalf of British Columbia Buildings Corporation (BCBC), SEACOR Environmental Engineering Inc.
(SEACOR) conducted a Detailed Site Investigation (DSI) of BCBC’s Work Yard Site located at 1329 Kipp Road,
Cassidy, B.C. The field work was carried out on August 24, 25 and on September 10, 1999 in order to assess
potential environmental liabilities at the site. This report presents the results of the Stage 1 and 2 Preliminary Site
Investigation (PSI) conducted at the subject site by Cenor Pacific Environmental Technologies Inc. (Conor

Pacific), the DSI investigation, field observations and scil and groundwater analyses.

The work was carried out in accordance with BCBC’s Request for Proposal (RFP No. 139TV) and SEACOR’s

standard ficld investigative procedures. The following work was conducted:

. Preparation of a site specific Health and Safety Plan.
. Review of Conor Pacific’s January 1999 report titled Combined Stage 1/Stage 2 Preliminary Site

Investigations — Cassidy Works Yard.

. Advancement of thirteen boreholes to a maximum depth of 3.0 m below prade, with nine
boreholes completed as groundwater monitoring wells. Thirty-five soil samples were obtained
during the drilling investigation for field observations and measurcment of combustible
hydrocarbon headspace vapour levels.

. Twelve surface soil samples were collected from areas of observed staining or other areas of
suspected contamination.

. Submission of seventeen soil samples to Philip Analytical Services Corporation (PSC) of
Burnaby, B.C. for confirmatory laboratory analysis.

. Completion of a groundwater monitoring event comprising the mcasurement of depth to
groundwater, specific conductivity, pH, apparent free-phase product thickness (if any) and

monitoring well vapour levels.

. Completion of a basic level survey of the monitoring wells to provide a reference for groundwater
elevations.
- Site photographs,
. Site plans with sampling locations, inferred cross-sections and areas of contamination.
. Preparation of this report.
Detailed Site Investigation Privileged and Confidential
BCBC — Cassidy Works Yard 1 November 12, 1999
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The results of the DSI are outlined in subsequent sections of this report. The remainder of this TAB includes a
site background, summary of previous PSI Stage | and 2 work and field methodologies. TAB C comprises
information regarding test locations, monitoring wetl locations, soil profile, groundwater elevations and inferred
gradient (written and schematic) and the presence/absence of free-phase product. TAB D includes all DSI field
observations, results of analytical testing compared to the applicable environmental standards and any further
investigative/remedial rccommendations. The site plans, sampling locations, and plans indicating areas of
contamination, as we!l as the borehole logs and analytical chemistry reports are included in TAB E. As per the
requirements of Section 63 of the BC Contaminated Sites Regulation, a professional statement is presented in

TABF.

Detailed Site Investigation Privileged and Confidential
BCBC - Cassidy Works Yard 2 November 12, 1999
page 12 of 474
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2.0 BACKGROUND

2.1 SITE DETAILS

The subject site is located in a residential/undeveloped area at 1329 Kipp Road, Cassidy, B.C. The site location
map and surrounding land use plan are presented as Figures 1 and 2, respectively. The following table
summarizes the site details as reported in the Conor Pacific Stage 1/Stage 2 PSI report and as determined during
SEACOR’s site investigation.

TABLE 1: SITEDETAILS

Site Address . C.z.ls.sidy I-Iigﬁ\;vays Yard, 1329 Kipp Road, Cassidy, B.C.
Property Size ' Approximately 300 m x 100 m
Legal Description. Lot L, Section 14, Range 6, Cranberry District, Plan 40297
Latitude/Longitude of Site ogr 11 cs44qr
Centroid " 49%6°11" N 123°54'49" W
Structures/facilities preseat at the site include:
e  Maintenance Building (Building #1) . .
Auilding fnformation «  Office/Storage Building (Building #2) s Metal Shed (Shed #4)
Sing ‘ntormat «  Oil Storage Building (Building #3) T Grease Ramp
»  Two Salt Sheds (Shed #1 and #2) +  Oil Water Separator

«  Cylinder Storage Shed (Shed #3)
AST #1 - 1500 hitre, above ground, steel , waste oil
AST #2 - 13500 litre, above ground, steel, diesel
UST #1 — 13500 litre, underground, steel, diesel (removed March 1997)
UST #2 — 13500 litre, underground, steel, diesel (removed March 1997)
Tank Informetion UST #3 — 13500 litre, underground, steel, gasoline {removed March 1997}
UST #4 - 4500 litre, underground, steel, waste oil (removed March 1997)
UST #5 — 9000 litre, underground, steel, heating oil
UST #6 — unknown size, underground, steel, waste oil (decommissioned in March 1997)
UJST #7 — unknown size, undergreund, steel, waste oil {located under AST #1)

N Undeveloped/Forested
NE Undeveloped/Forested
. E Undeveloped/Forested
Surrounding Land Use Sk Undeveloped/Forested, ABC Pre-Cast Concrete Company
{tefer to Figure 2) 2|8 Undeveloped/Forested
. 1 SW Undeveloped/Forested
W Undeveloped/Forested
NW Undeveloped/Forested
. Topography: Apex of local topography.
;'Geography' : Surface Water: iie:l};l;gck, approximately (.25 km west; Beck Lake, approximately 1.5 km
Surface Drainage: Generally in all directions as site is situated on a topographic high point.
Saoil Type: Sand and gravel fill and/or asphalt road surfacing followed by native sandy
: silt till overlying consolidated sandstene bedrock.
Hydrogeology - | Groundwater: The groundwater table was not encountered during the investigation
' | Wells: Seven registered groundwater wells are located within a 6 km? arca
surrounding the site.
~ Ol was identitied in one of the sumps for the wash bay 1n 1995
- USTs#1,2, 3 and 4 were removed in March 1997, the excavations were reportedly ‘clean’.
Notes Attempts to remove UST #6 were unsuccessful due to the close proximity to a building
} foundation; product was remeved from the UST and the tank was filled with sand.
- A brine tank was cennected to a catchbasin in the vicinity of Shed #1 (salt shed) in 1997, 1t
was intended that the brine tank would be cmptied as required.
Notes: - AST — aboveground storage tank
UST - underground storage tank
Detailed Site Investigation Privileged and Confidential
BCBC - Cassidy Works Yard 3 November 12, 1999
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2.2 PREVIOUS ENVIRONMENTAL INVESTIGATIONS

The Stage 1 and Stage 2 PSI was conducted by Conor Pacific in November 1998. The results were presented in
their report titled Combined Stage 1/Stage 2 Preliminary Site Investigations - Cassidy Works Yard, January 1999,

The results of the Stage 1/Stage 2 Investigation conducted by Conor Pacific are summarized below.

The Stage 1 PSI comprised a search of historical aerial photographs, title search, archaeological search, and
information from the lnsurers’ Advisory Organization, local fire department, BCBC files, BC On-line and water
well records. A site reconnaissance was also conducted which included documentation of the site physiography,
adjacent land use, various buildings and operations at the site and other items of potential concern. A summary

of the results is as follows:

. The site was partially clearcd between 1968 and 1975, at which time no structures or facilities
were present. Three structures were constructed at the site between 1975 and 1984. The sitc was
transferred from Her Majesty the Queen to BCBC in 1984,

» Three underground storage tanks (USTs) and two aboveground storage tanks (ASTs) were present
at the site at the time of inspection; four former USTs were also identified (removed in 1997).
Other structures/facilities at the site include a maintenance building, an office/storage building,
two salt sheds, a cylinder storage shed, an oil storage building, a metal shed, a grease ramp and
an oil water separator.

. Materials stored at the yard included, but were not limited to, asphalt millings, drums containing
various products including oil, antifreeze and paint, drums and of sandblasting grit, two propane

tanks, scrap metal and other miscellaneous equipment.

During the Stage 1 PSI, Conor Pacific reviewed several other previous environmental reports regarding the

subject site. A summary of the results of these reports is provided below:

. A report titled Highways Yardsite Inspection dated November 1988 was reviewed. The site was

described as being fully paved, with grass present behind the buildings. The report mentioned
an on-site groundwater well (location unknown) and a septic field. An oil-fired boiler was
identified in the garage/storage building.

. A Phasc I Environmental Audit report dated March 27, 1991 was reviewed. The report stated
that BCBC had occupied the site for approximately twenty years. The surrounding properties
were reported to be covered with brush and privately owned. Wastes generated on-site included
antifreeze (stored on-site) and waste oil (recycled). Both ASTs and USTs were identified at the

site,

J A letter from Mr. Bruce Campbell toc BCBC, dated April 1995, stated that one of two sumps
located at the west washbay was full of oil, however, the oil had not reached the outflow.

. Correspondence between Mr. Daryl Amos and Mr. Dan Rettmer, both of BCBC, indicated that

mercury vapour lamps were located at the subject site.
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) A letter dated March 21, 1997 indicated that four USTs (USTs #1, 2, 3 and 4) had been removed
and that the excavations appeared to be clean. Attempts to remove a fifth UST (UST #6) were
unsuccessful due to the close proximity of a building foundation. The product was reportedly
removed from the tank and the UST was subsequently filled with sand and abandoned in place.

. An environmental site assessment of the salt storage facility at the subject sitc was conducted by
Enkon Environmental of Surrey, B.C. in August 1997. The report stated that the salt shed (Shed
#1) was located on a paved surface and drainage within the facility was directed towards a
catchbasin. The report stated that the catchbasin was being connected to a brine tank and that
the brine tank would be emptied as required. The report recommended that the brine tank be
treated to prevent corrosion, that the area in front of the salt shed be paved to direct surface water
to a stormwater drain located to the southeast and that the catchbasin be inspected to ensure that
the brine tank did not overflow. The assessment also noted that there were no fish-bearing
streams in the area.

. A letter dated August 12, 1997, from Mainroad Mid-Island, stated that the area in front of the salt
shed would be paved, the brine tank would be treated and that salt spillage would be cleaned up
immediately. The letter also indicated that the storm system outfall drained to 2 wooded area to

the south of the site and that there were no known fish-bearing strcams in the area.

Conor Pacific identified nine potentia! items of concern and recommended that a Stage 2 PSI be completed to

address these concerns.

The Stage 2 PS! comprised the advancement of nine boreholes (BH’s 1 to 9) across the site; no boreholes were
completed as groundwater monitoring wells as groundwater was not encountered in the soil matrix during the

intrusive investigation. A summary of the field observations and analytical testing conducted on select samples

is as follows:

. Dissolved chloride concentrations in soil samples collected from BH 1 (0.1-0.3 m and 1.2-1.5 m)
and BH 4 (0-0.3 m and 0.6-0.9 m), advanced in the vicinity of Salt Shed’s #1 and #2, exceeded
typical dissolved chloride concentrations for Vancouver Island. The specific conductance of the
soil samples collected from BII 1 exceeded the Canadian Council of Ministers of the
Environment (CCME) Interim Criterion.

. The concentration of light extractable petroleum hydrocarbons (LEPH) in a soil sample collected
from BH 5 (0.6-1.0 m) was in excess of the BC Environment Residential (RL) standard.

. Severa) areas or environmental concern, including off-site discharge areas, exterior storage areas
and the sandblasting area, were not assessed during the Stage 2 PSI.

. The concentrations of all other hydrocarbon and metal constituents in the soil samples submitted
for analysis were below the applicable regulatory standards.
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Conor Pacific recommended that a DSI be completed. Based on Conor Pacific’s recommendations, the following

areas were approved for assessment:

- Salt Shed #1;

- Salt Shed #2;

- the oil water separator and recycling tank; and,

- the area of the oil shed, grease ramp, the former waste oil UST and the former gas and diesed
USTs.

North West Environmental Group Ltd. (North West), on behalf of BCBC, provided “Exception Tracking Reports™
that outlined the Scope of Work for the DS program. Following SEACOR’s review of the Conor Pacific Stage
1/Stage 2 PSI report, SEACOR forwarded supplemental assessment recommendations to BCBC and North West,

of which the following were approved for implementation:

- UST#7 and AST #1;

- Storage area D;

- the lube bay;

- the wash pad;

- the sandblasting area,

- the area of asphalt millings storage;
- the paint booth; and,

- storage area I,
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3.0 METHODOLOGY

3.1 DRILLING INVESTIGATION

The drilling program was completed utilizing a B-61 auger driil rig, provided and operated by Beck Drilling and
Environmental Services Ltd. (Beck) of Richmond, B.C. Soil cuttings were stored on the eastern portion of the
site on a polyethylene sheet and covered for futurc disposal. Aboveground and below ground utilities were
located by Local Utility Locators of Chilliwack, B.C. Mr. Pete Waycolt of Mainroad Contracting Limited

accompanied SEACOR on a general reconnaissance of the site.

3.2 MONITORING WELL COMPLETIONS

Fifty-millimetre diameter, #010 slot PVC, standpipe monitoring welis were installed in 9 of the 13 boreholes
(BH’s 99-1, 99-3, 99-4, 99-6, 99-7, 99-8, 99-9, 99-10 and 99-12). Although no groundwater was encountered in
the soil matrix during the advancement of the borehales, it is expected that the surficially perched water bearing
zone would manifest during months of maximum precipitation. The wells were installed in order to permit
characterization of groundwater quality and determine the presence or absence of any free-phase product. The
annulus around each monitoring well was backfilled with sand and a bentonite seal was installed close to ground
surface; all wells were capped with a lockable well cap. Steel road boxes set in concrete were installed 0.15 m
te 0.30 m below ground surface, as per BCBC’s requirements. The remaining boreholes were backfilled to grade
with soil cuttings and sealed with bentonite and concrete at the surface. Reference should be made to TAB E for

specific monitoring well construction/borehole abandonment details.

3.3 SOIL SAMPLING

3.3.1 Borehole Samples

Boreholes were drilled to depths ranging from 0.2 m (auger refusal) to 3.1 m below ground surface. Soil samples
were obtained directly from auger flights at approximate 0.6 m intervals throughout the boreholes. Each sample
was classified according to soil type, structure and colour. All samples were field-screened for the presence of
combustible organic vapours using a fixed-volume headspace technique with a Gastech (Model 1238)
hydrocarbon vapour analyzer with the methane elimination feature activated. The Gastech was calibrated to two

points prior to field use; 40% LEL (lower explosive limit) and 440 ppmv (parts per million volumetric) of hexane.

A 250 ml jar was half-filled with soil and allowed to sit for approximately ten minutes, prior to analyzing the
headspace. The detector recorded the concentration of combustible organic vapours in ppmv or % LEL. It should
be noted that for consistency within this report, the field recorded values of % LEL were converted to ppmv by
multiplying by a factor of 100. Duplicate samples were retained for laboratory analyses; the soil samples were
placed in laboratory-prepared glass jars, which were labelled and stored in an ice-filled cooler. The samples and

a completed Chain-of-Custody form were subsequently transported to PSC for chemical analyses.
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3.3.2 Surface Soil Samples

Surface soil samples were collected by hand utilizing a shovel. All samples were field-screened for the presence
of combustible organic vapours as per Scction 3.3.1. Duplicate samples were retained for laboratory analyses;
the soil samplos were placed in laboratory-prepared glass jars, which were labelled and stored in an ice-filled
cooler. The samples and a completed Chain-of-Custody form were subsequently transported to PSC for chemical

analyses.

3.4 GROUNDWATER MONITORING

On September 8, 1999, all monitoring wells were monitored for depth to groundwater and free-phase product
utilizing a Solinst Interface Probe; monitoring well vapour levels were recorded using Gastech (Moedel 1238)
hydrocarbon vapour analyzer with the methane elimination featurc activated. The monitoring wells installed
during the DSI program were noted to be dry. SEACOR conducted a subsequent monitoring cvent on

September 10, 1999; at this time, groundwater was encountered in one of the nine monitoring wells.

3.5 SURVEYING

A basic level survey was completed on September 10, 1999 to provide an elevation reference for free-surface
groundwater levels. An arbitrary elevation of 100.00 m was assumed for southeast corner of the office/storage
building (Building #2).

3.6 ANALYTICAL TESTS AND REGULATORY STANDARDS

The Contaminated Sites Regulation (CSR) of the Waste Management Act came into effect on April 1, 1997 and

is the principal document addressing contaminated sites in British Columbia. The CSR provides for both
numerical and risk-based approaches to managing site contamination and outlines the procedural requirements

for site assessment, remediation and application for environmental closure of a property.

The numerical standards for soils are presented in various schedules. The generic standards include a variety of
inorganic and organic substances and arc compared to five classes of land use: dgricultural, Urban Park,
Residential, Commercial and Industrial. The matrix standards address 16 specific contaminants from both a land
use and risk-based receptor perspective. On the basis of present land use at this site, the most conservative of the
following site-specific factors for Commercial Land apply for determining applicable Matrix Numerical Soil
Standards: human intake of contaminated soil, toxicity to soil invertebrates and plants, groundwater flow to
surface water used by aguatic life and groundwater used for drinking water. Commercial Generic Numerical Soil
Standards also apply at this site. The presence/absence of Special Waste soil at the site is determined as per
Section 13 of the CSR,
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The CSR was amended on July 19, 1999 to include the Regulation of Petroleum Hydrocarbons in Water under

the Contaminated Sites and Special Waste Regulations document (Protocol 7). This document addresses

dissolved petroleum hydrocarbon contamination and presents regulated standards for specific hydrocarbon
compounds based on water uses. Groundwater quality in the CSR is referenced to four classes of water use
(Agquatic Life, Irrigation, Livestock and Drinking Water). Based on the presence of seven registered water wells
within a 6 km?2 area surrounding the site, the Drinking Water standards were applied. As groundwater travel time
from the site to the closest surface water, it is likely that the groundwater at the site has the potential to impact
the nearest aquatic receiving environment; thus Aguatic Life standards, as referenced in the CSR, would also apply
at the site. The new Schedule 6 water quality standards for volatile petroleum hydrocarbons and light extractable
petroleum hydrocarbons (VHywe.10 and EHyyg.19, respectively), as listed in Protocol 7, apply at all sites in B.C.
irrespective of water use. Additionally, BCBC, may clect to determine risk-based remediation standards for the

site.

Direction from BC Environment has been lacking with respect to levels of sodium or chloride in soils that would
constitute contamination. In the absence of soil standards for sodium and chloride, regional background
concentration data were referenced, BC Environment soi} data summaries indicate that background chloride
levels are < 35 parts per million (ppm), while sodium concentrations in natural surficial soils range from 140 ppm
to 780 ppm. For the purpose of this report, chloride and sedium analytical results were compared to the 95%
confidence interval for Vancouver Island regional background concentrations for each parameter (33 ppm and
750 ppm, respectively). The CCME sodium adsorption ratio (SAR) criterion presented in the Jnterim Canadian
Environmenial Quality Criteria for Contaminated Sites (1991) is also referenced. The SAR evaluates the
potential base exchange relationships through which calcium and magnesium in a soil are replaced by sodium
present in water. The Canadian Water Quality Guidelines state that the SAR is utilized to evaluate the suitability
of waters used for agricultural irrigation, and that it is an estimate of the degree to which sodium will be adsorbed
by the soil. As drinking water standards exist for both sedium and chloride, potential use of groundwater as a

potable source at or near the site was also evaluated.

Soil and/ar groundwater samples rctained for analysis were submitted to PSC for selective quantification of one

or many of the following parameters:

. BETXab - benzene, ethylbenzene, toluene, xylenes

. VPHa - volatile petroleum hydrocarbons (Cs.11), exclusive of BETX constitucnts
. LEPHab/HEPH? - light and heavy extractable hydrocarbons ((Cyg.19) and (C19.32))

. PAHab - polycyclic aromatic hydrocarbons

. EPHz - extractable petroleum hydrocarbons (Cyo.19) and (C19.37)

. Metalsa.b - total heavy metals (soil), dissolved metals {groundwater)/pH

. Chlorideb - dissolved chloride

. SARa - Sodium Adsorption Ratio

a - indicates a regulated parameter in soil, b - indicates a regulated parameter in groundwater
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It should be noted that soil samples may have been submitted for extractable petroleum hydrocarbon (EPH)
analysis in place of light/heavy extractable hydrocarbon analysis (LEPH/HEPH), EPH results are, by definition,

more conservative than LEPH/HEPH results for the purpose of gross parameter testing.
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SEACOR

TABC

4.0 SAMPLING LOCATIONS AND FIELD OBSERVATIONS

SAMPLING LOCATIONS

During the period of August 24 and 25, 1999, thirteen boreholes (BH’s 1 to 13) were advanced across the site;
nine boreholes (BH’s 99-1, 99-3, 99-4, 99-6, 99-7, 99-8, 99-9, 99-10 and 99-12) were completed as groundwater
monitoring wells. As well, surface soil samples were obtained in several target areas. The sampling locations

are illustrated on Figure 3 (refer to TAB E) and a summary of the completed sampling locations and depths is

presented in Table 2 below.

TABLE 2: SAMPLINGLOCATIONS e _
Target Coe S ‘Maximum T
Aren. Description -IDE e Depth (m) Monitoring Well(s)

Salt Shed #1 (northern ) ) ) ) . ] BlIt's 99.7, 99-8,
! portion of property) BH’s 99-7, 99-8, 99-9, 99-10, S5A35 2.7 (BH 99-9) 99-9 and 9910

Salt Shed #2 (southern ) ) 4 0G. ) HBH’s 99.3, 95-4 and
2 portion of property) BH’s 99-3, 99-4, 99-5, 99-6 1.5 (BH 99-3) 996
3 Oil Water Scparator, BH 99-11 0.2 None

Recyeling Tank

4 UST #7, AST #1 B 99-12, SA6, SAT, SAR 2.3 BH 99-12

Qil Shed, Grease Ramp,

Former Waste Oil UST, g
5 Three Former Gas/Dicsel BH 99-1, BH 99-2 3.0 (BH 99-1) BII's 99-1

USTs

] Storage Area [ B 99-13 0.3 None b
7 Lube Bay Based on field observations, no further work deemed necessary. f
8 Wash Pad Based on field observations, no further work deemed necessary. !
9 Sandblasting Arca SA9, SAL0, SA11, SA12 | 0.1 | None
10 Asphalt Millings Based on field observations, no further work deemed necessary.
11 Paint Booth Based on field observations, no further work deemed necessary. i
12 Storage Area F SAL SA2, SA3, SA4 l 0.1 l None '

* m - metres

The DSI program proceeded as outlined in North West’s “Exception Tracking Report”, with the following

exceptions or revisions:

Field observations indicated that no further work was required in Target Areas 7, 8, 10 and 11.

The wash pad was not in use and no significant staining was observed in the areas of the lube

bays and the paint booth. Concrete and asphalt surfacing generally appeared intact and no

significant migration conduits were identified.
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4.2 SOIL PROFILE

The generalized site soil profile is summarized in Tablec 3.

. TABLE 3: SOIL PROFILE S - R e
Nominal Depth ' . Soil Description” © e
Om-005m ASPHALT ROAD SURFACING
4 005m—-1.2m SAND AND GRAVEL (Fill) - subangular to subrounded gravel, fine to coarse sand,
trace silt, oxidized, dense, well-graded, greyish brown, dry
1.2m-21m SANDY SILT TILL {Native) — fine to medium sand, trace to some gravel to 70 mm
diameter, stiff, well graded, oxidized, brown, damp
>2.1m BEDROCK ({Sandstone)
Note: . m — metres below grade

The material and depths varied locally and reference should be made to the borchole logs in TAB E for specific
information. A geological cross section detailing soil stratigraphy is provided in Figure 4, with the cross section
line shown on Figure 3.

4.3 SOIL FIELD OBSERVATIONS

As part of the investigation, soil samples were field-screened for headspace vapour levels; a summary of these

results is presented in Table 4 below:

TABLE 4 SOIL

'E D OBSERVATIONS -

' \ . Maximum He Leve[*H"
TAargct Test Location Test Location 1D - adspace Vapour

rea T Vapour Level {(ppmv) Depthis) {m).
Salt Shed #1 (northern BH’s 99-7, 99-8, 99-9, 99-10,

! portion of property) SAS 110 (BH9S-10) i 0.8
Salt Shed #2 {southern . .

2 portion of property) BH’s 99-3, 99-4 99-5, 99-6 35 (BH’s 99-3, 99-4) 0.8

Oil Water Separator,

3 Recycling Tank BH 99-11 15 0.2

4 UST#7, AST #] BH 99-12, SA6, 5A7, SA8 45 (SA6) 1
Qil Shed, Grease Ramp,
Former Waste (il UST,

5 Three Former Gas/Diesel BH 95-1, BH §9-2 165 (BH99-2) 0.3

USTs

6 Storage Arca D BH 99-13 15 0.2

7 L.ube Bay Based on field observations, no further work deemed necessary.

8 Wash Pad Based on field observations, no further work deemed necessary.

9 Sandblasting Arca SA9, SAI0, SALL, SAL2 I 15 (SALT) ] 0.02

10 Asphalt Millings Based on field observations, no further work deemed necessary.

1 Paint Boath Based on field observations, no further work deemed necessary.

i 12 Storage Area F SAl, SA2, SA3, SA4 | 15 (alt samples} [ 0.1
Notes ppmyv - parts per million volumetric

m - metras

Maximum soil headspace vapour levels ranged from 15 ppmv in several of the test locations to a maximum of
165 ppmv in BH 99-2.
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GROUNDWATER FIELD OBSERVATIONS

SEACOR

A groundwater monitoring event was conducted on September 10, 1999, Groundwater was encountered in one

of the nine monitoring wells; it is anticipated that the surficially perched water bearing zone would manifest

during months of maximum precipitation. The groundwater monitoring event comprised the measurement of

depth to groundwater, depth to free-phase product (if any) and monitoring well vapour levels. A summary of the

groundwater observations is provided in Table 5 below.

TABLE 5: GROUNDWATER FIELD OBSERVATIONS - September 10, 1999
“Monitoring Slf;zsﬂ:ld : Ele(v Izl;lon ' Deptilszt:f(::g:liggwaler Groundwater | Apparer Monitoring
Well From Elevation Phase Product | Well Vapour

I ID Grade (m) | TOR: | Grade T.0.P. i {m) Thickness Level (ppmv)

[ BH99-1 0.6-2.8 99 .44 949,55 Dry Dry - - g0
BH99-2 - - 95.23 - - - - -
BHS9-3 0.5-1.5 100.78 100.84 Dy Dry - - 20
BHG59-4 0.3-12 100.64 100.73 Dry Dry - - 50
BH%9-5 - - 100.26 - - - - -
BH99-6 0.5-1.4 100.59 100.63 Dry Dry - - 70
BHS9-7 0.5-14 99,97 100.08 1.17 1.28 98.80 nil 55
BHS99-8 0.5-23 99.73 99.86 Dry Dry - - 65
BEHY9-9 0.6-2.7 99 86 99.73 Dry Dry - - 80
BH99-10) 0.6-2.1 99 82 59.91 Dry Dry - - 65
BH95-11 - - 9991 - - - - -
B1199-12 0.4-23 100.06 100,20 Dry Dry - - 55
BH9Y9-13 - - 100.07 - - - - -

Naotes: m - metres

T.0.P. -top of piezometer

pmy - parts per million volumetric

Groundwater was encountered in BH 99-7 at 1.28 m below grade; groundwater was not encountered in the

remaining monitoring wells. The monitoring wel! vapour levels were ranged from 20 ppmv in BH 99-3 to 80

ppmyv in BH’s 99-1 and 99-9. Free-phase product was not encountered BH 99-6 at the time of monitoring.
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TABD
5.0 ANALYTICAL RESULTS AND RECOMMENDATIONS
5.1 SOIL CHEMISTRY RESULTS
The following sections present the results of the various chemical analyses conducted on select soil samples.

Sample selection was based on clevated soil headspace vapour levels, field observations, soil stratigraphy, the

propetties of the potential contaminant of concern in each target area and/or the results of the Stage 1 and 2 PSI.

5.1.1 BETX,VPH,EPH, LEFH. HEPH Analyses

Four soil samples were submitted to PSC for analysis of various hydrocarbon constituents. The results of the
analyses and applicable environmental standards are presented in Table 6, with the detailed analytical chemistry
report provided in TAB E.

~ TABLE 6: SOIL CHEMISTRY - GENERA ARBONS (ppit) — August 24 and 25, 1999
Sample | Depth | HSVL Ethyl- B ) : —
1D “(m) | (ppmv) Benzene | yonzene - . Xylenes VPH LEPH .
BH99-1-5A4 2.1 3o - - - - - <10
BH99-2-5A2 0.8 1635 < 0.04 < (.04 <{.04 < 0.03 <10 - -
BE99-4-5A1 0.2 i - - - - - <10 <10
BH99-13-5A1 0.2 15 - - - - - < 1) <1
' RL _ 0,040 hid TS 200° 1000° 1600+
ClL _ ], 004 ™ L2 _ 200° 2000° - 5000°
Notes: = ppm — parts per million (milligrams/dry kilogram)
. HSVI. (ppmv) — headspace vapour level {parts per million by volume)
. ‘... sample not analyzed for parameter specified
. < — |ess than analytical detection limit indicated
. VPH - volatile petraleum hydrocarbons (C,. ), LEPH - light extractable petroleum hydrocarbons (G, ),

EPH - heavy extractable petroleum hydrocarbons (Cyy4,)

. ' indicates sample was submitted for analysis of extractable petroleum hydrocarbons (EPH Cyy,y). The
result was compared directly to the LEPH standard;, EPH is not a regulated parameter,
. * — indicates sample was submitted for analysis of extractable petroleum hydrocarbons (EPH C,..;). The

result was compared directly to the HEPH standard; EPH is not a regulated parameter.

RIL - Residential standards, BC Environment Contaminated Sites Regulation (CSR), April 1, 1997
CL — Commercial standards, BC Environment CSR

"~ CSR, Matrix Numerical Soil Standards - groundwater used for drinking water

b _ CSR, Matrix Numerical Soil Standards - toxicity to soil invertebrates and plants

¢ — CSR, Generic Numerical Soil Standards

The results indicated that the concentrations of hydrocarbon constituents in the samples analysed were below the
RL standards. Although no samples were submitted for analyses, based on field observations, surficial seils in
the waste oil tank area (AST #1 and UST #7) were assumed to be in excess of the BC Environment Commercial
(CL) standards. 1t should be noted that the staining appeared to be limited to the upper 150 mm of surficial soil

(assume 5 m3),
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5.1.2 PAH Analyses

SEACOR

Two soil samples were submitted to PSC for analysis of pelycyclic aromatic hydrocarbons (PAHs). The results

of the analyses and applicable environmental standards are presented in Table 7, with the detailed analytical

chemistry report provided in TAB E.

" TABLE7: SOIL CHEMISTRY ~ POLYCYCLIC AROM

Sample ID - BH99-1-8A4 BH99-4-5A1
Acenaphthene < 0.01 < (.01
Acenaphthylene <0.01 < (101
Anthracene - <0.01 <0.01
Benza (a) anthracene - <0.01 <001
Benzo (b) fluoranthere 0.01 <0.01
Benzo (k) flucranthene < 0.0l <0.01
Benzo (g,h,i} perylene <0.02 <0.02
Benzo (a) pyrene <0.01 <0.01
Chrysene: - 0.01 <(0.01
Dibengz (a,h) anthracene <0.02 <0.02
"' Fluoranthene <0.01 <0.01
- Fluorene: - <0.01 <0.01
Indena (1,2,3-¢,d} pyrene <0.02 <0.02
Naphthaléne <0.01 < 0.01
Phenanthrene 0.02 < 0.0t
Pyreng:.: <0.01 <0.01
Noteg. ppm — parts per million {milligrams/dry kilogram)
. < — less than the analytical detection limit indicated
. RL — Residential standards, BC Environment Contaminated Sites Regulation, {CSR) April 1, 1997
- CL — Commercial standards, BC Environment CSR
. "— S8R, Generic Numerical Soil Standards
. ¢ C8R, Matrix Numerical Soil Standards - toxicity to soil invertebrates and plants
. n.s. — no standard listed

The result indicated that the concentrations of the PAHs in the samples analyzed were below the RL standards.

It should be noted that detectable concentrations of chrysene and phenanthrene were noted in BH 99-1-84 (Target

Area #5).
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5.1.3 Total Metals Analyses

SEACOR

Five soil samples werce submitted to PSC for analysis of total metals concentrations. Sample sclection was based

on field observations and the potential contaminant type of the target area. The results of the analyses and the

most stringent of the applicable environmental standards are presented in the foilowing table, with the detailed

analytical chemistry report provided in TAB E.

TABLE 8: SOIL CREMISTRY «TOTAL: (ppm) - August 24 and 25, 199
Samplep | BEPO-S) BEOSE | gu3 | 50 |- s o 1 4
Depth (m) 02 | 02 | ol 0.03 (CSR).
pH 6.2 76 6.8 8.1 n.s, n.s.
Aluminum 23200 | 12200 | 12600 | 12800 15100 n.s.
Antimony <2 <2 <2 13 <2 20"
Arsenic 39 2.0 23 110 160 st - 15°
Barium 106 50.7 29.0 447 765 5000
Beryllium 0.3 0.2 0.2 0.6 1.0 42
Bismuth <2 <2 <2 <2 <2 1.8. : ns, i.s.
' ‘ S'@pH<6.5 1.54@p<6:5- 15 — 1000
Cadmium <p2 | <02 | <02 <02 <02  [=3@pH=6.5-<7.0 | 3*@ pH=6.5-<7.0
T35 1004 '
Calcium 2370 [ 4700 | 3050 | 41800 73500 n.s. ns, ns -
Chromium 45.8 15.0 18.1 36.6 16.9 608 S e nas.
Cobalt 1.9 7.8 7.3 15.9 209 | 501 ' : n.s.
Copper 432 59.1 32.5 2520 4660 15¢ ns.
Tron 30300 | 15200 | 17700 | 138000 | 219000 IS o ns.
Lead 5 <2 7 388 592 > 250= b (%Z?;O'(G'S ?3336 |
Magnesium 5060 4660 4140 6230 6210 : 8., n.s.
Manganese 275 271 279 408 455 5. ns,
Mercury 0.05 | <005 | <005 | <005 <{1.05
Molybdenum < 0.4 < 0.4 <0.4 59 4.5
‘Nickel 31.0 12.6 147 16.9 54
Phosphorus , - | 313 572 338 362 344 n.s.
Potassium - 277 370 204 2080 3590 . n.s.
Selenium 0.4 0.4 <02 <0.2 05 ' 3 _
Silver <l <] <1 3 7 20 a0
Sodium 4000 | 485 1090 531 514 n.s. 150" ns
Strontium .- 10.4 23.6 10.7 117 200 n.s. ns.
Sulphur 183 16 73 1560 2630 n.s. n.s
- Tellurium <5 <5 <5 <5 <5 8. n.s.

Table 8 is continued on the following page...
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TABLE 8:(continued): SOIL CHEMISTRY - T:

" BH99:5 |- BH99-8 _
Sample D | "g41 " | "sAT e SA3 S
Depth (m) 0.2 0.2 f 0 1 003
pH 62 | 16 6.8 8.1 6.6
Thallium <5 <3 <3 <35 <35
Tin. <2 <2 <2 <2 <2
Titanium 1230 383 901 600 ¢ 534
Vanadium 88.1 | 352 | S00 56.0 65.2 200° n.s. ns.
1T 300° @ pH=6.0:%65-]
. © ==, Da<sh, v Lol K
Zinc 412 | 258 | 766 | 5850 9490 | 200" @PH=6.0-<6.5 1 s50e 5 nH1=6.5<7.0
: 450¢
600° -
Zirconium 46 . 09 2.1 14.9 16.5 n.s. n.s. ns,
Notes: » ppm — parts per million (milligrams/dry kilogram)
. Ri. — Residential standard, BC Environment Contaminated Sites Regulation (CSR), April 1997
. Ol — Commercial standard, BC Environment CSR
. SW(CSR) — CSR, Special Waste standards, as detailed in Section 13
. n.s. — no standard presently listed
» < — less than analytical detection limit indicated
. *— (C8R, Generic Numerical Soil Standards
. * — SR, Matrix Numerical Soil Standards — groundwater used for drinking water
. .- C8R, Matrix Numerical Soil Standards — toxicity to soil invertebrates and plants
. 4. CSR, Matrix Numerical Standards - intake of contaminated soil
» ¢ — CSR, Matrix Numerical Standards -- groundwater flow to surface water used by aquatic life
. * - indicates regional background concentration; no standard exists for parameter
. bald — indicates concentrations in excess of the #L standards and/or the regional backpround
concentration
. bold and underlined - indicates concentrations in excess of the L standards
. bald and_double underlined — indicates concentrations in excess of the SW {CSR) standards

The results of the total metals analyses indicated that concentrations of arsenic, copper and zinc in surficial soil
samples SA9 and SA 10, collected from the sandblasting area, in excess of the CL standards. Arsenic in SA10
also exceeded the Special Waste (SW) standard, as defined in Section 13 of the CSR. Concentrations of barium
and lead in sample SA10 were in excess of the RL standards and concentrations of sodium in soil samples BH 99-

5-SA1 and SA3 were in excess of the regional background sedium concentration.
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5.1.4 Dissolved Chloride and SAR Analyses

Select soil samples were submitted to PSC for analysis of disselved chloride and for the analysis of sodium,
magnesium and calcium in saturated soil to yield the calculation of the SAR. The results, along with the regional
background dissolved chloride concentration and the CCME SAR criterion are presented in Table 9, with the
detailed analytical chemistry report provided in TAB E.

TABLE 9: SOIL CHEMISTRY - DISSOLVED CHLORIDE:AND:SAR RESULTS - August 24 af 'ﬁwﬁi1999
Sample ID D{;I':;h Dissolved Chloride (ppm}) . SAR
31199-3-SA1 0.2 <25 -
BH99-4-SA2 0.8 -
BH99-5-3A1 0.2 281
B31199-7-SA1 0.2 -
BHY99-8-SA3 1.5 3.36
BH99-9-3A4 21 -
BH99-10-SA4 1.8 -
SA5 0.1 -
Reglonal Background Chiovide Concentration
-CGME Critgrion
Notes: . ppm - parts per million (micrograms/gram})
. SAR - Sodium Adserption Ratio
. Regional Background Chioride Concentration - the 95th 9% Confidence Interval for the BCMELP data
set of background concentrations of dissolved chleride for various regions on Vancouver Island
. CCME criterion - Interim Canadian Environmental Quality Criteria for Contaminated Sites
. bold - exceceds the applicable criteria
. n.s. - no standard

The results of the dissolved chloride analyses indicated that the concentrations in soil samples BH99-4-SA2,
BH99-5-SA1 (Salt Shed #2), BH99-7-SA1, BH99-8-SA3, BH99-10-8A4 and SAS (Salt Shed #1) were in excess
of the regional background dissolved chloride concentration. The SAR for soil sample BH 99-5-SA1 was in
excess of the CCME criterion.

5.2 GROUNDWATER CHEMISTRY RESULTS

Shallow groundwater conditions were encountered in one monitoring well (BH 99-7) only. SEACOR elected to
withhold collection and submission of groundwater from the well. As the shallow groundwater regime is likely
present seasonally, implementation of a comprehensive groundwater sampling program would be prudent during
the months of elevated precipitation (December to February).

Detailed Site Investigation Privileged and Confidential
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5.3 SUMMARY OF RESULTS

SEACOR conducted a D8I of the BCBC Work Yards Site located at 1329 Kipp Road in Cassidy, B.C. The field
work was carried out during the period of August 17 to 19, 1999.

A Stage | and 2 PSI was conducted at the subject site by Conor Pacific Environmental Technologies Inc.
Analytical soil chemistry results indicated that concentrations of dissolved chloride in soil samples collected from
BH | and BH 4, advanced in the vicinity of Salt Sheds #1 and #2, respectively, exceeded the typical dissolved
chloride concentrations for Vancouver Island. The specific conductance of soil samples collected from BH 1
exceeded the CCME criterion. The concentration of light extractable petroleum hydrocarbons in a soil sample
collected from BH 5, alse advanced in the vicinity of the salt shed, was in excess of the RL standard, All other
hydrocarbon and metal constituent concentrations in select soil samples collected and submitted for laboratory
analysis during the investigation were below the applicable regulatory standards. It should be noted that several
areas of environmental concern, including off-site discharge areas, the sand blasting area and exterior storage

areas were not investigated during the Stage 2 PSI.

The DSI investigation comprised the advancement of thirteen boreheles, with nine boreholes completed as
groundwater monitoring wells. Additionaily, surface soi! samples were obtained from the Storage Arca F, located
on the eastern most portion of the property, from the area north of the Salt Shed #1 and from the sandblasting
area. The soil profile generally comprised sand and gravel fill or asphalt road surfacing to a maximum depth of
1.2 m below ground surface, followed by native sandy silt till to a maximum depth of approximately 2.1 m below
ground surface. Bedrock was encountered in all boreholes advanced (with the exception of BH 99-2) at depths
ranging from 0.2 m to 2.1 m below ground surface. Groundwater was encountered in one (BH 99-7) of the nine
monitoring wells at a depth of 1.28 m below grade; it is anticipated that groundwater will be encountered in the
remaining wells during the winter months when groundwater levels are at their maximum. No free-phase product

was encountered in BH 99-7 at the time of monitoring,

Analytical soil chemistry results indicated that concentrations of arsenic, copper and zinc in two surficial soil
samples collected from the sandblasting area (assume 30 m3) in excess of the CL standards. Arsenic exceeded
the SW standard as defined in the CSR (under the assumption that the groundwater used for drinking water
standard applies) for one sample. The concentrations of barium and lead in one of the two samples were in excess
of the RL standards. Although no samples were submitted for analyses, based on field observations, surficial soils
in the waste oil tank area (AST #1 and UST #7) were assumed to be in excess of the CL standards. [t should be
noted that the staining appeared to be limited to the upper 150 mm of surficial soil (assume 5 m3). Concentrations
of dissolved chloride in one surficial soil sample and soil samples collected from five boreholes advanced in the
vicinity of the two salt sheds (Sheds #1 and #2) were in excess of the regional background dissolved chloride
concentrations. The SAR for a soil sample collected from one of the boreholes advanced in the vicinity of the

salt shed was in excess of the CCME criterion.
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RECOMMENDATIONS

SEACOR

The following table presents a summary of the target arcas investigated during the DSI, sampling location and

contaminants of concern exceeding the applicable environmental standards, along with fellow-up

recommendations:

TABLE 10: RECOMM

Area

Target

Ttem of Concern

Sampling
Location

Soil and Groundsy
Chemistry

Recommendation

Salt Shed #1
{northern
portion of
property}

BI's 99-7,
99-8, 99-9,
$9-10

Soils: Chloride - > RBCC, SAR
- < CCME

Conor Pacific Results —
Soils: Chloride (BH 1) -
> RBCC

Evaluate the requirement of
groundwater quality to meet the DI
standards.

Conduct a groundwater
monitoring/sampling event during the
winter months to assess groundwater
quality and to establish groundwater
flow directior. Collect groundwater
samples from the boreholes for analysis
of dissolved metals and chloride.

Salt Shed #2
{southern
portion of
praperty}

BH's 99-3,
99-4, 99-5,
99-6, SAS

Soils: BETX/VPH, LEPH/HEPH,
PAHs - < L Sodium - > RBSC,
Chloride - » RBCC, SAR -

> {CCME

Conor Pacific Resolts —
Soils: Chloride (BH 4) -
> RBCC

Conduct 2 groundwater
monitoring/sampling event during the
winter months to assess groundwater
quality and to establish groundwater
flow direction. Collect groundwater
samples from the boreheles for analysis
of dissolved metals and chloride.

Qil Water
Separator,
Recyceling Tank

BH 99-11

No samples submitted for
analysis.

No further assessment work recommended
for this arca.

UST #7, AST
#1

SAG, SAT,
SA8
BN 95-12

Soils: LEPH/HEPH > CL
(assumed)

Based on field observations, the waste oil
tank area exceeds the CL standards,
Should BCBC wish to verify SEACOR’s
assumption, confirmatory soil samples
could be collected during the
recommended groundwater monitoring
program. Staining appeared limited to
the upper 150 mm of surficial soif
{assume 5 m").

Conduct a groundwater
monitering/sampling event during the
winter months to assess groundwater
guality and to establish groundwater
flow direction. Collect groundwater
samples from the borehole for analysis of
BETX/YPH, LEPH/HEPH and dissolved
metals.

3

(il Shed,
Grease Ramp,
Former Waste

Qil UST, Three
Former
(ras/Diesel
USTs

ITH 99-1,
BH 99-2,

Soils: BETX/VPH, LEPH/HEPH,
PAHs - <CL

Conduct a groundwater
monitering/sampling event during the
winter months to assess groundwater
quality and to establish groundwater
flow direction. Collect groundwater
samples from the borehole for analysis of
BETX/VPH, LLEPH/HEPH and dissolved
metals.

Storage Area D

BH 98-13

Seils: LEPH/HEPH - < CL

No further assessment work recommended
for this area.

Lube Bay

No further work deemed necessary by field

observations

No further assessment work recommended
for this areca.

Wash Pad

No further work deemed necessary by field

observations

No further assessment work recommended
for this area.

Table 10 is continucd on the following page...
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) gmo: RECOMME WM@:M%?@\WW‘?“.*
Target . Sampling Soil'and Groundwater-Afia ; ok
Area | ltem of Concern Location " Chemistry-Results Recomménda ons o
*»  Excavate impacted soils and determine
appropriate method of soil
treatment/disposal (assume 30 m*).
Sundblasiing S5A9, SA10, - s  Confirm soil quality at the excavation
I Area SATL, SA12 Soils: Metals - > CL limits (vertically and horizontally). i
»  Perform leachate quality tests for soil
sampies that exceed Special Waste
standards for the CSR and TDG act.
10 Asphalt Millings No 1unh§:r work deemed necessary by field = Nop fulr‘l}‘lcr assessment work recommended
observations for this area.
" Paint Boath I\o‘turthlcr \\‘Jork deemed necessary by field - leu Iu_nher asscssment work recommended
observations for this area.
i e Metale . < g Lo +  Determine remedial target for salt
Sz Storage Area I 2‘:13’ Sqii’ S:llllsl.;év(lé.tals < €L, Sodium impacted area in consultation with BC
{ T Environment.
Notes: = BETX — Benzene, Ethylbenzene, Toluene, Xylenes
- VPH - Volatile Petroleum Hydrocarbons
. LEPH/HEPH - Light/Heavy Extractable Petroleum Hydrocarbons
. PAH — Polyeyclic Aromatic Hydrocarbons
. YOC - Volatile Organic Compounds
. SAR - Sodium Adsorption Ratio
. ('L — BC Environment Cammerciaf standards, Contaminated Sites Regulation, April 1, 1997
v RBCC — Regional Background Chloride Concentrations
. RBSC - Repional Background Sodium Concentrations
. CCME — Canadian Council for Ministers of the Environment Interim Criteria
Detailed Site Investigation Privileged and Confidential
BCBC - Cassidy Works Yard 21 November 12, 1999
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6.0 CLOSURE

The scope of work for the Detailed Site [nvestigation was based in part on the Stage | and 2 Preliminary Site
Investigation work completed by Conor Pacific. This report is based on data and information collected during
the previous investigations which was based solely on the conditions of the subject property at the time of the site
investigations. In evaluating the subject property, SEACOR has relied in good faith on information provided by
Conor Pacific. We accept no responsibility for any deficiency, misstatements or inaccuracy contained in this
report as a result of omissions, misstatements or fraudulent acts of persons or corporations which have provided

information noted herein.

If new information is discovered in the future during site excavations, or other activities, or if additional
subsurface investigations or testing are conducted by others, SEACOR should be requested to re-evaluate the
conclusions of this report and to provide amendments as required prior to any reliance upon the information

presented herein.

The assessment and conclusions in this report are based on the interpretation of data collected from the ficld
investigation and the results of the laboratory analyses, which were limited to the quantification the potential
contaminants of concern identified in this report. SEACOR expresses no warranty with respect to the accuracy
of the laboratory analyses, methodologies used, or presentation of analytical results by the laboratory. Actual
chemical concentrations in the samples submitted may vary according to the extraction and testing procedures
used. The evaluation and conclusions reported herein do not preclude the existence of other chemical compounds
for which no historical evidence exists and that varjations of conditions within the site ;may be possible. Revisions
to the regulatory standards may be expected over time and thus SEACOR should be provided with the opportunity

to review the conclusions of this document accordingly.

This report is for the exclusive use of BCBC and their authorized agents. BCBC may submit this report to the
British Columbia Ministry of Environment, .ands and Parks and/or related British Columbia environmental
regulatory authorities or persons for review and comment purposes providing that SEACOR receives a copy of
all correspondence between the British Columbia Ministry of Environment, Lands and Parks and/or related British
Columbia environmental regulatory autherities or persons and BCBC pertaining to the report or project in
question, Third party use of this report or any reliance or decisions made on the information herein by those not
in the direct employ of BCBC, their authorized agents or the British Columbia Ministry of Environment, Land
and Parks and/or related British Columbia environmental regulatory authorities or persons is at the risk of the
third party. SEACOR has no obligation, contractual or otherwise, to any third persons using or relying upon this
report for any reason and therefore accepts no responsibility for damage suffered by any third party as a result

of decisicns made on the basis of information or conclusions in this report,

C003-063 RP 1 doc
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PHOTO 1: Photograph showing location of former underground storage tank
basin and BH99-1.

PHOTO 4: Location of BH99-5 adjacent to broker lamp standard storage area. Note
surficial salt precipitation.

:” 3 Salt Shed #} " 3

<

PHOTO 5: Location of BH99-7 and surficial soil sample location. SAS adjacent to
Salt Shed #1.

BCBC HIGHWAYS YARD

SEACOR 1329 KIPP ROAD

ENVIRONMENTAL CASSIDY, B.C.
ENGINEERING INC.

SITE PHOTOGRAPHS

- R~ = S - " S — -
’ i i CALE TE: > | CHKD JECT NOY RAME:
PHOTO 3: Location of BI{’s §9-3 and 99-4 adjacent to Salt Shed #2. S}fﬁ/‘%[ E ggy}gg ESDF chil EJ%SOB‘E-%(; 0 lr[g; !

page 39 of 474



PHOTO 9: Location of BH99-13 adjacent to surficially stained asphalt and barrel
storage area.

PHOTO 6:  Photograph of the brine tank area showing BH’s 99-8 and 99-9.

, PHOTO 10: Photograph showing area of sandblasting and stained soils.
PHOTO 7: Photograph showing location of BH99-10 and Conor Pacific BH1

adjacent to Salt Shed #1.

BCBC HIGHWAYS YARD

SEACOR 1329 KIPP ROAD

ENVIRONMENTAL CASSIDY, B.C.
ENGINEERING INC. - -
SITE PHOTOGRAPHS
PHOTQO 8: Location of BH99-12 adjacent to above-ground waste oil storage tank. S;JC'?LSLE: 28313}99 I\BAPK{\DE gsUKD ;}é{(})&fﬁg}uo gm&
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- 5 S —
[ T {ppmv) 02| % a
41202 - o e 100 100010000 £3 E o
ASPHALT - oA el T road box
SAND AND GRAVEL (Fill) TR o Do S A
Subangutar to subrounded gravel, fine to coarse sand, trace sill, i R T N
oxidized, dense, well graded, greyish brown, damp. Lt | A oel| LR
] I B I R ;
AR, SRS IR bentorite
[ s Sl Lo oo sea]
[ h NEETE Lo (IR ETTT o B '
e\ vl 1| sofid PVC
> —_— [ 1 ERRENI [ | |.a||||: : plpe
v ORGANIC SOIL (Na“vg)‘ o 1 e [T (BRI ,:
5 vu| Wood fragments, silty, damp. ) L Lo e okl {010 siotted
* .| SANDY SILT TILL (Native} D bl ol oy {PVC pipe
x -1 Medium to fine sand, trace coarse sand, irace to some gravel to Cinn i IRRTIT BRI = o8
« 1 45 mm diameter, coal chips, stiff, well graded, moist, dark R PIIH E PO IR ISR =
104 |x “ { brown. T A AR AT Hih 2 1.0
x J R - o oo ||||1||.: .: !
[} ® oo e Lo Il lelv]|e :-.
| " 1 Tl I 1 b trbent l.>—<l.
l| 5 L ' T [ R II|||I|'.:'.
P ] O I Y I T N =
1 x b Voo B T [ i R = ]
i N x e | |.|.':> 1 |:|I::- |:::: :-’_J:'
" o n [ I R [ | LU RRRIT
| x J e [ IR RN [N [ARE1}
I " e [ I ERRR [ [ SR
! u RN Ffrovnae ol v
]x . B I Y i =
" 1 e Lo [ ERETY
e . -|:| | !|||||| Lo 1 |||||||:.
x . ' 1 [NRNI] | I IR R ) 1 IIIIIII.-
" oy . v toan v
x BRI Lt oo
» H o (M el o
P ® Ve, T o Coonn :_‘
RIS B S Rt i = = = '
2.0 u * T a0 I B m ) | -E': 2.0
x| RN S R ::.
" { 1 MR R n Lo . -
—_ v e e |
JI BEDROCK (Mative) RN [t Vobatel !'
' Sandstone with fine gravel, dry. Lo o B A I ;
o e LI B N B ] [
o 1 RN
R IO ! i o [
H ] (RN o LI I
- e orrindn [
e oL [
[NRNL} Ll ol
e (BRI [ | b~
[NRNLS rreem (R RNy :-
e P LEERILILY :O.
H H g [RERIN [NERIL]
L H HLN oo b [NRNI)
i 1 1 I [RRNI] ' [NRREI
_ [ [ Ay 1 [NRRI] [ R
L g B A I
3.0 I N - IRENERIT, I F3.0
’ “End of boré'hole at3.1m. ol |!|.:. . -:-: [ .-| e U
Screened interval = 0.6t0 2.8 m ST I S S R
Borehola combustible vapour level (Sept 8, 1999) = B0 ppmv [N L R T I
Elevation at top of piezometar = 99.44 m S I sl B R I
Groundwater elevation {Sept 8, 1999) = dry el [T ORI
[ ) [NRNI] Lo Lorreen
Sl el et
i I o
N rerng e
" 1 [NERIT Ly
1 RN 1 n
N N ]| T
Lo o
I '
HE v ‘I [ ' [F] ! |
[ SN S PR, aaatad .A...J_ 1oLl FITH H - v

| Notes: (=@ AUGER SAMPLE
DRILLING METHOD. Solid stem auger . Notes: [l AUG
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'SEACOR

‘ DEPTH (m)
S5AMPLE TYPE
SOIL TYPE

1.0+

SEACOR_CANADA N3-83.GPJ SEAC CAN.GDT 11/11/99

CLIENT: gCBC}d Hiah vard BOREHOLE LOG
ENVIRONMENTAL ENGINEERING INC. | PROJECT: L-asSicy Highways Tar BOREHOLE NO: BH99-02
. - 132% Kipp Road
SEACCR JoB NO: N0003-063 | Cassidy, BC ELEVATION: 99.23
| TEST DATA z' - ‘ -
R A .. BT | €
= —
SOIL DESCRIPTION HYDROCARBON VAPOUR LEVEL u. 5 | FIELDNOTES ' T
N ] =
{ppmv) R o
Wo| < Ll
1 10 100 1000 10000| 2G| B 0
ASPHALT R K cement cap
SAND AND GRAVEL {FIll) Vs T -
Subangular to subrounded graval to 25 mm diameter, fine to o i o
medium sand, trace to some coarse sand, dense, well graded, o o oo
oxidized, grayish brown, dry. S ::::'I I
J . . | '
TR - [
I [REEN] [N Rk [
: 1 Lorhd [REHI it
| I i [N s
R o [t sail cuttings |
I I [N e e
I 1 bl Lre :
| H [ IR RN
[ [ [IERNil]
1l [ (RN
i el [T [N
(IR (I . [T I
Forrrrit I AR
- BRI [ (]
J PEAT, ORGANIC SOIL, WOOD FRAGMENTS {Native) ! : :': : : : : : .
/| Silty, orange brown, damp to moist. - ST -1.0
1 . | Lo
N 1 | 1 Vo . '
T el hentonite !
I I [RENII] [ SE3|
. - | | [NERI [T
1 SANDY SILT TILL{Natlve) 1 1 i 1 !
-{ Fine to coarse sand, some subrounded to subangu'ar gravel, e b [ : I
trace C|ay‘ non to low plastic. stiff, oxidized, brown, moist to wet. NI I NI D !
. LI i [ [N
. Lie [ [RENHI
' e [ I I A I [REENI
- Increasing medium to fine sand content below 1.5 m, non RERT N IR
plastic, darmp. s BT -
[ I I B [ B
1 1 T Lo
T I v . [ e
) N I e i [ -
1 [NREN] [ [ |
. 28 I 1
N [ [t} Sl
1 — ——e e W L e L1 o
' End of borehole at 2.0 m. D g
Backfilled with cament cap, soil cuttings and bentonite o . L D
o n [ [N
[ R R} i et o
[EERI 1" 11 i [T
et I| [ [
IR [ NI
Frrsne | [ PR B N
B I ) O I R
[ [ L S | 1
H o LI} ' (]
I e n ! [ I
1 Coolhin il [ |
i rrnne [ [ .
1 I vrree [ [ 1
1 B ER | 1
-l [N RN [
B [ ’ [N RN
[N [ [ NI]] L .
[ R L H A | L
[ R i I [ [N
[N . | [ e [N
Frrre | 1 S
et | [ I
RN 1 1 I
1 il D 1 NN !
[ I NI (] | i
L NI I !
I I [NRRI} [ e
! I e [ B
N ! e . [
. [N [ (]
Lo | [
H N e e o
TN [ I
: [ el 1
[ [ -rhl [
Fiv | L [N [
[NREH 1 ! [N clril
. e . [ [NREN]
ool [ e
e I [ bt
[ I [ [
[ [ Lil [ | B
T [ Ll | 1
: rrenl 1 1
[ RN [ [ N
_—— - . - S B A N 11 11 - l — ]
, - .l AUGER SAMPLE
DRILLING METHOD: Selid stem auger Notes:
2410899 Sheet 1 of 1

DATE DRILLED:
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: B . .. _ .
' SEACOR cLevt. BOBC BOREHOLE LOG
| ENVIRONMENTAL ENGINEERING INC, | PROJECT: Lassidy Highways Yar BOREHOLE NO: BH99-03
. . 1329 Klpp Road i
SEACOR JOB NO: NO003-063 Cassidy, BC | ELEVATION: 100.84
L= s .. — . T
— |y TEST DATA z o ‘ —
E ‘E‘ 3 : 0% £
T wl| [k SOIL DESCRIPTION HYDROCARBON VAPOQUR LEVEL | W = | melpNoTES | T |
= 7| 4 iy =
& 13| 3 {ppmv} a2 £ o
o ‘G| @ 1 100 1000 10000 £6 | 2 | 0
SANDY SILT (FIll) e B, road box
Fine to medium sand, trace to some subrounded to subangular A .
1 gravel to 25 mm diameter, non plastic, loose, oxidized, greyish ot e N r
’ brown, dry. S I
. - . o . - bentonite
¥ 1 SANDY SILT TILL (Natlva) o o o |seal
* Fine to coarse sand, some subrounded to subangular gravel to i o Lo solid PVC
e ™ | 35 mm diameter, stiff, non plastic, oxidized, brown, maist to wet. o Y R O pipe
x A 1010 slotted
X . o PVC pipe
* ¢ * - Damp below 0.6 m, Tt B PP
® 2 ol [ ]
- IR
% N IR
i i .K 1 | i o I : : ' ' :
WK ) Lol [ |
¥ e | 1 i
104 " RRT I T 10
o - — it : il |
SANDSTONE BEDROCK ; ! '
r
1 . l
End of borehole at 1.5 m. :
| Screened interval = 0.5to 1.5 m \
Borehole combustible vapour level {Sept 8, 1888} = 20 ppmv !
Elevation at top of piezometer = 100.78 m f
Groundwater elevation (Sept 8, 1992) = dry
|
I
I
L
[
' (B
e n ‘ et
Forrrea ! [ LI \
IR | [N ' H
[N | 0
| [ i Pl 1
I " [} I I
: I [N [ |
I e [ H [
1 ool [ [}
I e | [
! Lorreret sl [
[ i e PRI
S [ (RRITY s
[ o Lol [N
. (NN [ [N [l
I il ol oot [N
[N ‘ I [ cborn
e | (] Lo
Lrrrr I [ [ I
[ R I [ [ B |
1 1 i .o 1
L I e ! [ .
S: (| | L [ [
= H ] e [N [
5 | L RN [
- - [NREN] [RERI] [
= v (WA [En
8: I IR 1o !
z o EATH Shen
= . 1 '
S ol ST
3 RHIE TR | |
@ Ci L -|:|||
a (NN . [N Lo
a | e [N NI
3 [ [ o
¥ | e Lo T
z ! NN I ' . I |
< ‘ [ | |:i|||‘ o ‘ [
g . RSSO 1} N ) N ES S U N
~ DRILLING METHOD: Solid stem auger Notes:
x. T
Ly
:ﬁ[ DATE DRILLED: 24/08/98 Sheet 1 of 1
@ - o - N ) ﬁégfé’ﬂ_oﬁ%ﬂr




SEACOR_CANADA N3-63 GPJ SEAC _CAN.GOT 11/11/89

SEACOR ' TicuEN'r: BCBC | BOREHOLE LOG _ ?

ENVIRONMENTAL ENGINEERING INC. | PO a8 Kiop B ye Yard BOREHOLE NO:  BH99-04

SEACOR JOB NO: NODO3-063 | Cassidy, BC ELEVATION: 100.73
b . _ et . i :
w ' TEST DATA W z o l |
— v ~—
BHEN L BIE € |
T juwl SOIL PESCRIPTION HYDROCARBON VAPOUR LEVEL | © = pmetDNOTES | X
R R mv) 4% W =
o P {pp JdF & o
w |20 5. i
a |5 & 1 100 oo ipgog| 2O F | =}
; ASPHALT ) . D L . road box
SAND AND GRAVEL {FIll} i i e
Madium to coarse sand, subrounded to subangular gravel to 20 S RN P :
mm diameter, trace to some fine sand, trace sitt, greyish brawn 1 o D .
with some green staining, dense, well gradsd, damp to moist. L Lo bentonite
: : ::: seal
- N Yo -
[RERE B
- Inclusian of asphalt millings near 0.5 m. R P
_ ] Dl Lo -
BEDROCK [ h [ |
L i R
I e I I
: S L 010 slotted
. RN R PVC pipe
i, [ [RERI
' 1.0+ S T e ~1.0
1 (NN i‘ . [ ]
Forrennd I [ o
e I [ '
I it | 1 I
[ [ [ 1
| N e [ |
| oo [
N L (BRI [REHH
J O [t
[ (] I i [N
I (] [N .
\Augerrefussl ) e B R Y S
End of borehole at 1.5 m. RS I Lo
Screened interval = 0.3 to 1.2 m. A I e
Borahacle combustible headspace vapour (Sept 8, 1889) = 50 R C |
ppmv RNET o
Elevation at top of piezometer = 100.64 m L Lo N
" Groundwater elevation (Sept 8, 19989) = dry v - . :
! o i P
1 [ R L I n
[ [ I I | Lty e
1l [ S 1
Lie () [ [RERI
Lie [ [Nl
! oo (I 1o \
! [REI] [ Lo :
1on L e :
el I, [ o I '
e I [ [ [
e | o il
B i L} |
H I [ (]
I RN I [}
I - [NER i I ! . ,
H e B [ 1
I Lorrrret [N [
1 [ [RERI [T
[ [ i [RERI BRI
! il [ [N Lt
[ R il . [ Fittn
Forrrr i [ o [
| L I [ te [
Lrrer | [ NI
el | 1 [ ]
i [ [ B [ [ .
[ I!: ] m H [
(] | [ . i (] .
L 1 [RERI [ [ I
. I e [} . [
| e L [
[RENM] [NER [
H [RREN] [REHI 1
[ | (WA [
i [ I [} [ \
: H [ - [N S
[P | [ e R 1] [REEN]
[RENE o [ | e
| Lien . B R
. [REI] Forronet [ RN I
H e n I [ I I B [ .
[ R R 1 | I | B B
[ I [ o i
[ P o L [
1 1! [ [ [ i !
L [} [} I
[ RN} [} [ l
- P 1 | N PR B | 1 L.l —
- MPLE
DRILLING METHCD: Solid stem auger Notes: AUGER SA
DATE DRILLED: 2408/39 Sheet 1 of 1
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SEACOR | ouewT:  BCBC varg __ BOREHOLE LOG
ENVIRONMENTAL ENGINEERING INC, , PROJECT: Cassidy Highways Yar BOREHMOLE NO: BHO9-05
. JI 1329 Kipp Road _
SEACOR JOB NO: N0D03-063 ' Cassidy, BC o ELEVATION: 10026
M ' [ TEST DATA z o ~
e ¥y - o)z | E |
T |ulF SOIL DESCRIPTION HYDROGARBON VAPOUR LEVEL | &' 2 fieloNoTes | T
e [$| 2 {ppmv} 2z E o
a5 3 1 100 1000 10000 28 % 6
s SAND AND GRAVEL (FIll} N R N
Fine to coarse sand, subangular to subrounded gravel to 25 mm . A R soil cuttings
diamaeter, trace silt, dense, wall graded, oxidized, salt crystals in ¢ ! : :::::: L : : o g .
;\surﬁcial soil, oxidized brown, dry. . St Y i2
..., BANDY SILT TILL {Natlve) I T : : e _I_:_
| Fine to coarse sand, subangular to subrounded graveito 40 || || L L .
|mm diameter, trace clay, non plastic, firm to stiff, oxidized |'I oo e i .
lbrOWﬂ. moist. N . . J [ I::: : i 1 |
BEDRGCK I i P :
Auger refusal Ll it R
End of borehole at 0.3 m. TN ! Rl i
Backfilled with soil cuttings P ::: :: o : |: ::: ::::::
[ R} [ ] RN
e Coai
[ [N} | 1 Hn [
1 [ N 1 [
11 1. S [ [
o i S
. [REIN] [ [
' [ R [ [ L.
. e E I - [
sl el il 1. ]
[ (] (R s L s
H [N ' [ [N
| [REN| [ [N
I B I ) H [ Fertil
e I [ | I.IIII
[N RRN} | [ 1 [
Irrree | 1 [
LR I [ HI I
Lot | 1 [} ,
ot [ il 1 H
I [Eil] [ [ |
I [ R R} HE- [
I ot [ [ 1
[N [N ERH! RN : [
ol Lo [N [
1 [N [RENIT [
I [ ) |I L ol
| | ' [N I il
H . | 1 [Nl h
! [} 1 [N [T
! litl il [ it
[REN} (| . [ il
[REE [ [ I: [REEN]
H . [REII] . [ I [RENN] .
R NN [ SRR !
[ [ R} [ . [REIN]
ittt H [ [ R
[N RN} I [ ol I.
I 1 (I [N
1 [ tor [ e
I | Fortn 1 [ N
| [N L (]
H . [N (] [ 1
! e [N |
! el (Wl 1
' ' [ | I B
i 1 [ I vl
[N [ I I R | [RENIR 1
A1 IR S S
::::: I I 1 j|||||' !";”I
| [REII] [ [N
[ R | [ ] .I'II||
D o
g St I I
: ol N} [} 1
= ' (X 10 i [ i
- [ (NN H 1
a Pt 11 !
o T R
g [ e |.'|: N [
| TR I
% [ (] :.n: I:I::I HRRNII]
« N 1 [T Lorng
E [N [ [N Lol
[u | [N [ 1 o0 g
g T I S I |
z ‘ RN T ‘ I ‘
L [T . 1 [ [
g | 1 Foah P [
2 P ! PR L1 |
30 , Notes: sl AUGER SAMPLE -
/| DRILLING METHOD: Sclid stem auger
=4 Mhathibanthn sl L
]
g“ DATE DRILLED: 24/08/98 | ) _ ) ‘ ‘Sheet 1 of 1
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SEACOR_CANADA N3-63.GPJ SEAC CAN.GDT 11/11/99

SEACOR cuewr. BCBC BOREHOLE LOG
: r
ENVIRONMENTAL ENGINEERING INC, | PROJECT: Lassidy Highways Ya BOREHMOLE NO: BH99-08
. . 1329 Kipp Road :
SEACCR JOBNO: N0O03-063 ! Cassldy, BC 1 ELEVATION. 10083 -
. , TEST DATA z| o _
E [r|¢ | ; T O1E - E
T |wl SOIL DESCRIPTION HYDROCARBON VAPOUR LEVEL 3| o | FIELONOTES | T
Bl = {(ppmv) i j% 2 o
CHEIESE [ L T 1000 10000 50!_%‘ a
SAND AND GRAVEL (FIll) Do o L road box
2S5 Fine to coarse sand, subangular to subrounded gravel to 20 mm Vo Con o
x '_\dlameler, trace silt. dense, well graded, oxidized, brown, damp. / oL e !
- SANDY SILT TILL (Naflve) I R I ,
- x Fine to medium sand, some subangular to subrounded grave! to op I rnngl ibentonite
"~ |« .1 25mm diameter, trace coarse sand, trace clay, non to low N o \ . seal
. x x plastic, firm to stiff, oxidized, brown, damp to moist, N ! : Lo : : solid PVG
x e SRR pipe
S RS R A gbﬂcslqlted
1 I .
]'” ey b ]k Pipe
. ® 1 1 [N ' 11 .
.X g 1 I EERNI] I 1 L]
1 . 11 1 . . .
. L [ h i L
w (IR il I T |
' s : [N [ ey :
100 |« T S o 10
b _ R - T 1 . [ ||||||:'- :'
SANDSTONE BEDROCK ' :: : ' L ::: :
R | [N 1 i
[N 1 [ Tl !
[N RN} I [ HE
Lo I‘ [ il
o AN | [l 1o
Auger refusal RS Y IS
i End of borehole at 1.4 m. I T R I T R
Screaned interval = 0.5t0 1.4 m : Lo T
Borehale combustible vapour level (Sept 8, 1999) = 70 ppmv : R e L
Elevation at top of piezometer = 100.55 m o : : '::: : :::::: : : !
Groundwater elevation (Sept 8, 1999) = dry SRR D
0o Tt I
[} [ [N IIII'Ii
[ I | L] [ N e
! [NEN T ' N A [NEN]
e [ T T e
e [ NN !
. e [ e
1 [REI [ [ I
[ R R | i | I R | B A B
[N RN| I [ I LI B B
[N | [ [
1 11 L | il [
[ | [ Ei] H [ H
[ I Lo [ [ 1
H | [N [ ' |
|[RREN] ol |
I [ R [l [
[ IR | Sl [
i I I I | [RENN] eitl
[N | " RN [N
. e n [ i
1 [N [ AR
ol el - s cborn
et | L I i
] Frrann I i I .
[ [ [
it [ i [
1 N [FEIN I (]
[ [N [ [
I e [ [ 1
H et [ [
1 e e [
| Frrrnn Lot i
[ Pl L (RN I
L [ RN L
[ [ [ ittt
[ [ [N IR
1 e [ (R} [Eh
[ RN | I [ [N
o | [ Lo
. e | 1 [
i e I [ il
' e | 1 [
[ | | 1 [ o
[ AR I [ [
[ IIE I oo [
[ () i . [
' [ I Lt [T [ i I |
| | e [ : [
. I (RN [EH [
[NRTN [RERI [ f
i [T i 1 !
I [ Lot [IRERNI] [ |
- _ . I - .. P B | L1 L1l ST H R R
DRILLING METHOD: Solid stem auger Notes: AUGER SAMPLE
| DATE DRILLED: 24/08/99 . : Sheet 1 of 1
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PROJECT: Cassldy Highways Yard

SEACOR - [ cu-ENT: BCBC - - BOREHOLE LOG
1

ENVIRONMENTAL ENGINEERING INC. BOREHOLE NO: BH99-07
L= : h 1329 Kipp Road
SEACOR JOB NO: NO003-063 Cassidy, BC ELEVATION:  100.08
- I |
L TEST DATA =z T —
— | '
E F| & & :
T |w ﬁ S0IL DESCRIPTION HYDROCARBON VAPOUR LEVEL E = FELDNDTES | T
F g o S 4 =
BEE (ppmv) i & o
u:::J P oO'J 1 10 100 1000 10000 gu 2, Q
. A ' i 1 !
SAND AND GRAVEL {F1ll}) Co : :::|: ' :':: : | road box
Fine to coarse sand, subangular to subrounded gravel to 50 mm . L . U N -
T diamatar, trace silt, dense, well gradad, oxidized, brown, moist, b e o
%, SANDY SILT TILL (Nafiva) o o o !
x  Fine to coarse sand, subangular to subrounded gravel to 30 mm ; rm o bentonite
I [* « ' diameter, trace clay, densa, well graded, oxidized, brown. o R T seal
1o T solid PVC
[ o RRIIT . .
11 [T [N e pipe
IRE o S et 010 slotted
e Forronet [T L) N
) . e PVC pipe
- [ R [ L I | | I I O *
SANDSTONE BEDROCK P Do g
[N [ i [T P Sy
P [ 1 +
e : L bl
o I
v o
1 | | [
! v [
. [T
.! -:- [} '
(BRI [
1 Lorrrret [RER
. [ R L .
I RN TN TR I
[ N L A R TITH I
il i Lo |
[ [ A I
RS RN |
Auger efisal R R I
End of borehole at 1.4 m. (IR 1 1 s i
 Screened interval = 0.5t0 1.4 m L 0o .
Borehole combustible vapour level (Sept 10, 1999) = 55 ppmy Lo T B I
i . Elevation at top of piezometer = 88.87 m | o S IR
i Groundwater elavation {Sept 10, 1999} = 98.80 m Lo O -
H i Lo (RN [
o Lo [NERI [
[FEE IR i 1
b [ [
o ! i [l
1 | (] [l 11
[N 11 11 Sl !
e o !
Lie [} [ | [REEN]
e n 1 [ I T I reeet
e [ IR}
Sarn N S
[ R L | [ ]
[ R | e ! [ |I
[T o RN
1 [ S T IR
tl | [l . [ (] .
' ] L [} [ ]
[NERH] [ : I
1 MR I n |
i e [} I
[ERRII [t |
[ R T CLene [
i I ot Sl [
1 il [ I T I | e A
! e [ | (AR 1ol '
INNNH vl oy e
o . R [
P I S
e 1 [ R N | Lo
Ll 1 [ I I [
[ N | | P oo . |
[T o [ !
Tt (E 1 11 1
! Nl T 1 I i
I [N [} [
I : reeet [ [ .
' I S ol
I ! reeet [ [
IEETIN [ 1 :
RN S 1 !
Ii Lorrrreg RN [ ,
o L vrnn -
! o el [ S
i IR N R [N m
! e [ [
o T [ [
| RN o \ TR [N
o R [ B [
| o [FE Sl
i R 1 1 AT !
H (IR 1 [ [ T
[ I al [ [ I N e
‘ i 1 |- [ R
l FE— I ) R L 1 L1
\ . il LE .
DRILLING METHOD: Solid stem auger Notes: AUGER SAMP :
DATE DRILLED: 24/08/99 | Sheet 1 of 1
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SEACOR cur. BCBC BOREHOLE LOG |
ENVIRONMENTAL ENGINEERING [NC. | PROJECT: bassidy Highways Yar ' BOREHOLENO: BH99-08 ‘
| 1329 Kipp Road | |
SEACOR JOBNO: NOO03-063 J Cassidy, BC | ELEVATION: @986
T TEST DATA oz 1
gyl —_TE B G
T juw| £ SOIL DESCRIPTION HYDROCARBON VAPOUR LEVEL . & | J ' FIELONOTES | T
b= |E _ (ppmv) YN Wi =
& 23 PP i3k v
a & o 1 10 100 1000 1onuo‘§oi§ a
ASPHALT NIRRT T |
i SAND AND GRAVEL (FIIl) e o o -
. 11Flne to coarse sand, subangular fo subrounded gravel to 20 mm I 1 or Lo o
Y \diameter, trace silt, dense, well graded, oxidized, greyish brown, | S b S .
| [ R
x x. dry to damp.. Jll ' BT oo P, .bentomte
% * SANDY SILT TILL [Natlvo} [ [ NN ||||||:. Isea.l
! * <1 Fine to coarse sand, some subrounded to angular gravel to 65 A T solid FVC ¢
* .1 mm diameter, trace clay, dense, well graded, oxidized, brown, e IR ETEN pipe :
* 1 damp. L T R 010 slotted
"X .K (IR FE 1 . PVC pipe
= 1 ol A HE [
®.2 1 1 1ill 1
w » . [ I ERRNL} i 1
-4 H | I |
‘ g |
I " : [ N
P RN 1l .
- | [ I!III [
Loroe [ STRERTITY I 1.0
£ _’ ol [ I I N IIIIII: 1
I x ! 1 [ N B R
, % HE [ [
x o [N
'Y [ N R i | N
'x e | 1 .
H * [N I [ (] H
Frrred | 1 [ !
[ Ha [ [ -
Tl Ioril o 1 [
1 [ [ ol 1
| [ R} [ I '
| Very dense, increase in gravel content below 1.5 m. 15! il o :
- | Lo [ v
| Loy [N
SANDSTONE BEDROCK ) TS T
TR i
A 1 o
ol (] [N
e L o
e . [ I T I
2.0 e T TT T 1 -2.0
|orrnn [ I Lt
[ RRE | 1 [ L [ .
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ENVIRONMENTAL ENGINEERING INC. | PRO/ECT oy Tig BOREHOLE NO:  BH99-09 ‘
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