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EXECUTIVE SUMMARY

On behalf of Chevron Canada Limited (CCL), AECOM performed groundwater monitoring and
sampling as part of the Perimeter Monitoring Program (PMP), and performed the operations,
maintenance and monitoring of the Perimeter Extraction System (PES), at the Chevron Burnaby
Refinery (Refinery). This report summarized the activities associated with the 2015 and 2016
PMP and PES.

The Refinery is composed of three areas which are collectively known as the “Site” (Figure 1).
Area 1 functions mostly as a tank farm and is located at the northern terminus of Willingdon
Avenue. Area 2 is the process area where refining is completed and is located near the end of
Penzance Drive (Figure 3). Area 3, located north of Area 1, contains the wharf and rail loading
facilities and is divided into two portions: (1) land reclaimed from Burrard Inlet (Figure 2), and
(2) the adjacent water portion, including the wharf located within Burrard Inlet. Area 3 is leased
from Port of Vancouver.

The purpose of the PMP is to monitor groundwater environmental conditions along the
downgradient boundary of the Refinery. The scope of the semi-annual groundwater monitoring
and sampling program was outlined to the British Columbia (BC) Ministry of Environment
(MoE) by CCL in their letter entitled, Chevron Refinery Well Monitoring Program, dated
October 31, 2003.

The PMP commenced formally in 2004 and has been ongoing ever since. The PMP consists of
groundwater monitoring and sampling conducted on a semi-annual basis; one event occurs
during the wet season (high water table) and the other event during the dry season (low water
table). The wet season events occurred from March 3 to July 8, 2015 and March 7 to May 10,
2016. The dry season events occurred from August 10 to September 22, 2015 and August 8 to
October 21, 2016. Based on analytical results collected in 2015 and 2016, and when compared to
the results from 2014, the Site perimeter groundwater quality conditions have not significantly
changed.

To evaluate potential risks from impacted Site groundwater to Burrard Inlet, Site-Specific
Screening Levels (SSSLs) for select parameters were developed by SLR Consulting Canada Ltd.
(SLR) with the support of AECOM, on behalf of CCL. The groundwater concentrations in the
PMP were compared to these SSSLs and to the Contaminated Sites Regulation (CSR) standards
for marine aquatic life (AW) and no specific water use (NU) (CSR standards). SSSLs will be the
primary basis to evaluate the need for further assessment or remedial action. For those
parameters where SSSLs are not available, the CSR standards will be the basis to evaluate the
need for further assessment or remedial action.
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Areas 1 and 3 PMP

In 2015 and 2016, 29 of the 30 Areas 1 and 3 PMP wells had groundwater concentrations of
petroleum hydrocarbons (PHCs) and polycyclic aromatic hydrocarbons (PAHS) below their
SSSLs. Groundwater from one well, U07-10S, had concentrations of light extractable petroleum
hydrocarbons in water (LEPHw) and PAHs above their SSSLs. Concentrations of LEPHw and
PAHs have consistently exceeded the SSSLs in this well since 2011, when the consistent
sampling and analysis of LEPHw and PAHs was initiated. The LEPHw and PAHs found in UQ07-
10S are vertically and horizontally delineated and limited to a small area in the immediate
vicinity of U07-10S. The downgradient concentrations of LEPHw and PAHs were below the
SSSLs for 2015 and 2016. Therefore, the LEPHw and PAHSs in U07-10S do not represent a risk
to Burrard Inlet.

In 2015, groundwater concentrations in 26 of the 30 PMP wells (55 of 60 samples) were below
their CSR standards. Concentrations were above their CSR standards in five samples collected
from four wells. Two of these samples were from UQ7-10S, which as noted previously, were
above their SSSLs. The remaining three samples were from three wells (A3MWO02-06,
A3MWO03-02 and UQ07-101) and were due to minor exceedances of pyrene or LEPHw. These
analytical results were generally consistent with previous years, and were below the SSSLs,
which are the primary basis to evaluate the need for further assessment or remedial action.

In 2016, groundwater concentrations in 23 of the 30 PMP wells (52 of 60 samples) were below
their CSR AW standards. Concentrations were above their CSR standards in eight samples
collected from seven wells. Two of these samples were from UQ07-10S were also above their
SSSLs, but as noted above, do not represent a risk to Burrard Inlet. The remaining six samples
were from six wells (A3MW02-05, A3BMW02-06, A3SMWO02-07, ASMW02-08, ASMW03-02
and U07-101) and were due to minor exceedances of benzo(a)pyrene, fluoranthene, pyrene or
LEPHw. Similar to the 2015 concentrations, these 2016 analytical results were generally
consistent with previous years, and were below the SSSLs, which are the primary basis to
evaluate the need for further assessment or remedial action.

Area 3 Air Sparge System

In 2010, a remedial air sparge (AS) system was installed in Area 3. From 2010 to 2015, the
dissolved phase concentrations of benzene, toluene, ethylbenzene, xylenes, VHw and VPHw
were generally reduced and by 2015 were all below the CSR AW standards. In October of 2015,
the AS was temporarily turned off to assess whether further active remediation in Area 3, via the
AS system was required. This report presents data from two rounds of semi-annual sampling (the
wet and dry season sampling events in 2016) that have been completed since the system was
temporarily turned off. Following the temporary shut down of the AS system, the concentrations
of PHCs and PAHSs in Area 3 in 2016 were similar to the concentrations from 2014 and 2015,
indicating that the shutdown of the AS system has not resulted in a rebound and/or increase in
the concentrations of PHCs and PAHSs in groundwater in Area 3. Therefore the AS system has
been put on permanent standby.
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Area 2 PMP

Groundwater samples were collected along the Area 2 Refinery perimeter from 43 monitoring
wells in 2015 and 55 wells in 2016. Groundwater concentrations in all of the PMP wells sampled
over both years were below their SSSLs with the exception of the concentration of VHw in
A2MWO09-11 which was above the SSSL in the May 2015 sample. A sample collected the
following year in March 2016 was below the SSSL.

Groundwater concentrations in 39 of the 43 wells sampled (75 of 79 samples) in 2015 and 49 of
the 55 wells sampled (81 of 89 samples) in 2016, were below their CSR standards.
Concentrations were above the CSR standards in 12 samples collected from seven wells. Six of
these seven wells are within the influence of the PES, located immediately down slope of the
PES on the Lower Bench and substantially up slope of Burrard Inlet:

e Of these groundwater samples, nine had PHC exceedances, five had PAH (naphthalene)
exceedances, and three samples from one well (MW11-4S) had a minor exceedance of
dissolved copper above the CSR AW standards; and,

e All groundwater concentrations are consistent with historical results or within an order of
magnitude of the 2014 results and have been generally stable since monitoring and
sampling of these wells began.

Further, as noted above, the concentrations of the above PHCs and PAHSs in these wells were
below the SSSLs (with the one exception), which are the primary basis to evaluate the need for
further assessment or remedial action.

Area 2 MTBE Remediation Area

Groundwater data associated with the methyl tertiary butyl ether (MTBE) remediation area in
Area 2 are collected from 20 wells and assessed as part of the PMP. The MTBE groundwater
analytical data collected in 2015 and 2016 support the 2014 PMP report findings, that MTBE
remediation is essentially complete in this area; i.e. that groundwater MTBE concentrations
continue to remain below the CSR AW standard of 4,400 micrograms per litre (ug/L). Since
sampling in the MTBE remediation area began in 2004, only eight wells had groundwater with
MTBE concentrations above the CSR AW standard: WS1-D, WS2-D, WS2-D2, WS2-D3, WS2-
D4, WS3-D, WS3-D2 and WS3-D4. By 2010, only two wells had groundwater MTBE
concentrations above the CSR AW standard: WS2-D2 and WS2-D3. By 2011, the groundwater
MTBE concentrations in those two wells dropped to below the CSR AW standard. Since 2011,
groundwater MTBE concentrations in all eight wells that previously exceeded the CSR AW
MTBE standard, have been below the standard and exhibit generally decreasing concentrations.
The pump in extraction well EW2, shown in Figures 3 and 4, was put on stand-by on November
3, 2014 in order to observe the effects of non-pumping on groundwater MTBE concentrations.
Since the pump in EW2 was put on standby, the MTBE concentrations in the 20 wells in the
surrounding area have remained either within an order of magnitude of the 2013 and 2014
concentrations or have decreased. The MTBE concentrations measured in the 20 wells in 2015
and 2016 were generally an order of magnitude below the CSR AW standard of 4,400 pg/L.
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Based on these results, the remediation of MTBE in this area is considered complete, and the
sampling of the 20 wells in this area based on the MTBE remediation will be discontinued after
2016. Regular sampling of five wells as part of the larger PMP will continue in this area,
specifically G2-9A, G2-9B, G2-10, WS2-D and WS2-D2 as these wells are screened across the
water table and provide appropriate coverage to monitoring groundwater quality in the area.

As previously communicated to the MoE, the perimeter groundwater quality issues at the
Refinery in Area 2 are currently being managed by CCL via the Area 2 PES installed in 2010
through 2012.

Area 2 Perimeter Extraction System

In the summer of 2010, CCL installed a groundwater PES along the northern perimeter of Area 2
to intercept and preclude the off-site migration of non-aqueous phase liquid (NAPL) and
dissolved phase PHCs (above CSR regulatory standards) in groundwater that originate from the
Area 2 NAPL plume (note that “NAPL” unless otherwise stated herein refers only to light non-
aqueous phase liquids). In 2010, the PES initially consisted of ten total fluids pumps and
associated extraction wells (located in what is currently referred to as the Central Section). The
PES was upgraded and extended to the east and west in the summers of 2011 and 2012, and now
consists of 40 total fluids pumps and associated extraction wells extending from the Ponds on the
west to just beyond the Eastern Impounding Basin (EIB)/Flare Stack Area to the east. In 2014,
some PES wells in the East Section did not adequately draw down the water in the extraction
wells to the elevation of the pump intake due to inadvertent blockages in the discharge pipes.
This issue was addressed by CCL in March 2015 via installation of a temporary bypass and then
with the construction of system enhancements in the East Section of the PES in October 2015.
Additional system enhancements, notably the construction of a larger diameter 3-inch header line
for the Central and West Sections of the PES was completed in October 2016.

Capture zones and groundwater drawdown associated with the PES are assessed quarterly by
AECOM to demonstrate that the PES is effectively precluding off-site migration of NAPL and
dissolved phase PHCs (above CSR regulatory standards) along the northern perimeter of Area 2.
Effective levels of drawdown and capture were maintained in all PES areas in 2015 and 2016.

PMP and PES in 2017

Both the PMP and PES programs will continue in 2017 following a similar scope of work as
completed in 2015 and 2016 with a change being the reduction of groundwater monitoring and
sampling in the MTBE area (Area 2).
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REPORT ON THE 2015 AND 2016 PERIMETER MONITORING PROGRAM AND
PERIMETER EXTRACTION SYSTEM
CHEVRON BURNABY REFINERY
BURNABY, BRITISH COLUMBIA

1.0 INTRODUCTION AND BACKGROUND

The objective of this report is to present to the British Columbia (BC) Ministry of Environment
(MoE) the 2015 and 2016 groundwater results from the Perimeter Monitoring Program (PMP)
and provide an update on the 2015 and 2016 performance of the Perimeter Extraction System
(PES) located along the perimeter of the Chevron Burnaby Refinery (Refinery).

AECOM has prepared this report on behalf of Chevron Canada Limited (CCL) to document the
results of (1) the 2015 and 2016 PMP (wet and dry seasons) and (2) the 2015 and 2016 PES
performance at the Refinery.

The Refinery is composed of three areas (collectively known as the “Site”), as shown in Figure
1. Area 1 functions mostly as a tank farm and is located at the northern terminus of Willingdon
Avenue. Area 2 is the process area where refining is completed and is located near the end of
Penzance Drive (Figure 3). Area 3 is located north of Area 1, contains the wharf and rail loading
facilities and is divided into two portions: (1) land reclaimed from Burrard Inlet (Figure 2), and
(2) the adjacent water portion, including the wharf located within Burrard Inlet. Area 3 is leased
from Port of VVancouver.

1.1 Introduction to Perimeter Monitoring Program (PMP)

The purpose of the PMP is to monitor groundwater environmental conditions along the
downgradient Refinery boundary. The scope of the semi-annual groundwater monitoring and
sampling program was outlined to the British Columbia (BC) Ministry of Environment (MoE) by
CCL in their letter entitled, Chevron Refinery Well Monitoring Program, dated October 31,
2003.

Consistent with the purpose of the PMP, AECOM monitored 87 “Sentry” monitoring wells at the
Refinery perimeter in 2015 and 2016. Fourteen wells were dry during both the wet and dry
season monitoring events in 2015 and two wells were dry during both events in 2016; therefore,
samples were only collected from 73 wells in 2015 and 85 wells in 2016. Sentry wells are
intended to be those wells outside of known Areas of Environmental Concern (AECs), as per the
October 2003 work plan. Wells in the AECs are being monitored under separate programs of
investigation, mitigation, and/or remediation. Nevertheless, several of the Area 2 Sentry wells
are within the influence of remedial actions (refer to Figures 3 and 4).

Further details are presented in Appendix A (Perimeter Monitoring Program Areas 1 and 3) and
Appendix B (Area 2 Perimeter Monitoring Program).
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1.2 Introduction to the Perimeter Extraction System (PES)

In the summer of 2010, Chevron installed a groundwater PES along the northern perimeter of
Area 2 to intercept and preclude the off-site migration of the non-aqueous phase liquid (NAPL)
and dissolved phase petroleum hydrocarbons (PHCs) (above CSR regulatory standards) in
groundwater that originate from the Area 2 NAPL plume (note that “NAPL” unless otherwise
stated herein refers only to light non-aqueous phase liquids). In 2010, the PES initially consisted
of ten total fluids pumps and associated extraction wells (located in what is currently referred to
as the Central Section). The PES was upgraded and extended to the east and west in the summers
of 2011 and 2012, and now consists of 40 total fluids pumps and associated extraction wells
extending from the Ponds on the west to just beyond the Eastern Impounding Basin (EIB)/Flare
Stack Area to the east. The PES was further upgraded in 2015 by enlarging the header line of the
Eastern Section.

Further details on the PES are presented in Appendix C (2013 and 2014 Perimeter Extraction
System Operations and Performance).

1.3 Introduction to the Area 3 Air Sparge System

An air sparge (AS) remediation system was constructed in Area 3 in September 2010 and began
operation in October 2010. The objectives of the AS system were to reduce dissolved phase PHC
concentrations in groundwater at the downgradient land portion of Area 3, and to stop the
potential transport of PHCs in groundwater to Burrard Inlet.

The AS system is comprised of 21 specifically designed AS wells, regularly spaced in two rows
along the downgradient land portion of Area 3, fronting Burrard Inlet. Figure 2 shows the
locations of the AS wells (SP-1 through SP-21). The AS system injected air at depths of between
five and eight metres below ground surface (bgs) into the subsurface soils and groundwater. The
injections stripped and volatilized the residual PHCs over the short term, and enhanced aerobic
biodegradation over the long term due to the introduction of additional oxygen. The design air
flow rate per well was 10 to 15 standard cubic feet per minute (SCFM) at an air-injection
pressure of 5 to 10 pounds per square inch (psi). The sparge wells were installed such that the
estimated radius of influence (ROI) of each well would overlap the ROI of the adjacent sparge
wells, resulting in a remedial curtain along the waterfront perimeter of Area 3.

In October 2015, the AS system was temporarily turned off to assess whether further active
remediation in the area will be warranted. To complete this assessment, Chevron continues to
sample groundwater in Area 3 to review concentration trends pre- and post shut down to assess
the use of risk management for this area.

The 2015 and 2016 monitoring programs were completed by Mr. Carny Wong, Dipl. Tech.,
A.A.g., Mr. Edward Preece, E.I.T., Mr. Ken Gauthier, B.Sc., P.Ag., and Mr. Albert Wang,
P.Eng. The report was prepared by Mr. Preece, and the senior review was conducted by
Mr. Michael Gill, P.Eng., CSAP.
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20 GEOLOGY AND HYDROGEOLOGY OVERVIEW

The surficial geology of the Site is generally characterized by varying depths of Pleistocene age
glacial till overlying Tertiary bedrock composed of mudstone with minor interbeds of fine
grained sandstone. Soil conditions encountered during drilling programs conducted by AECOM
over the years are generally consistent with published surficial geology maps (softer Holocene
sediments) (URS 2012). Fill materials are also encountered in some locations above the glacially
consolidated materials. Soil that is close to the Foreshore contains marine type sediments with
entrained shells at depth.

The Site is located on the south side of Burrard Inlet. In Area 2, the topography consists of a flat
bench where most of the refinery infrastructure is located, and a short slope down to a second
bench where the water storage ponds are located. This first bench is called the Upper Bench and
is bounded to the north by the Area 2 fence line. At the fence line, the topography drops down to
a second narrow bench at the refinery property line, this narrow bench is referred to as the Lower
Bench. The topography then drops to the Canadian Pacific Railway (CPR) right-of-way (ROW)
and then past the CPR ROW, drops down to the Foreshore.

Consistent with a steep northward slope of the ground surface, groundwater flows generally
northward from the central upland areas of the Refinery towards the Site perimeter, south of
Burrard Inlet. Low permeability soil and bedrock restrict groundwater flow and contaminant
migration. Monitoring wells on-site have a total depth ranging between 1.2 metres (m) and 26.9
m below top of well pipe. Groundwater depths vary with the land surface elevation. In general,
the depth to groundwater is shallower near the Foreshore and deeper in upland areas (URS
2012).

The hydraulic conductivities for the PES area range from 5 x 10°® metres per second (m/s) to 1 x
10'% m/s with a geometric mean of 5 x 10" m/s (URS 2013a). Conservatively using the highest
hydraulic conductivity of 1.1 x 10° m/s, measured in the Central Section where the majority of
NAPL and higher concentration dissolved phase contamination is located, the groundwater
velocity was calculated to be 30.5 metres/year (m/yr) under non-pumping conditions. The
distance from the PES extraction wells on the Upper Bench to the Refinery property line is
approximately 15 m. Under non-pumping conditions, the time for groundwater to travel from the
PES to the Chevron property boundary on the Lower Bench was calculated to be six months
(URS 2013b).

Siltstone and sandstone bedrock in Area 1 has a hydraulic conductivity of less than 10°
metres/second and yields less than 1 litre/minute (Morrow 2001).
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3.0 REGULATORY CONTEXT

The Environmental Management Act (EMA) was brought into force on July 8, 2004. The
applicable regulations under the EMA are the Contaminated Sites Regulation (CSR) and the
Hazardous Waste Regulation. Federal environmental legislation applicable to Burrard Inlet
adjacent to the Site includes the Canada Fisheries Act.

3.1 CONTAMINATED SITES REGULATION

The MoE has established standards for evaluating contamination and associated remediation
requirements in the CSR. The CSR came into effect April 1, 1997. The CSR provides a
framework to investigate, assess, and remediate contaminated sites in British Columbia. Nine
significant amendments to the CSR have been completed since 1997. On October 27, 2016, the
MOoE released the Stage 10 (Omnibus) amendments. The changes in the amendments will come
into effect on November 1, 2017. The amendments included changes to some of the numerical
values of the groundwater standards. For convenience, the analytical results have been compared
to both the current Stage 9 standards and the updated Stage 10 amended standards. In addition,
there are protocols, procedures, technical guidance and administrative guidance that have been
developed by the MoE to guide the contaminated site process.

Under the CSR, there are three types of numerical remediation standards. 1) Generic Numerical
Standards refer to concentrations of given substances in soil or water for a particular land use. 2)
Matrix Numerical Standards are applied for some substances in soil, taking into account various
site-specific factors such as proximity to receiving waters, likelihood of human ingestion, and
use of land for livestock rearing. 3) Site-Specific Numerical Standards involve the generation of
a standard for a specific site, based on a protocol outlined by the MoE.

Water quality standards are classified into four levels, based on the use of the water:

AW - Aguatic life (freshwater or marine/estuarine);
IW - Irrigation;

LW - Livestock watering; and

DW - Drinking water.

Sites at which parameters exceed the specific standard for the type of water use at the property
are considered contaminated.

Additionally, numeric water standards for generic petroleum hydrocarbon parameters volatile
hydrocarbons (VHwcs.c10) and extractable petroleum hydrocarbons (EPHwc10-c19) are applicable
at all sites regardless of water use. These standards are referred to as the CSR no water use (NU)
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standards. According to the MoE, concentrations greater than CSR NU standards could be
considered as proof of the presence of NAPL®,

The MoE requires specific analysis for LEPHw in support of Certificates and Determinations,
and will not consider EPHwc1o.c19 analyses appropriate for assessing LEPHw contamination. At
low concentrations EPHw is used as an indicator test for LEPHw in the PMP. LEPHw
concentrations are based on EPHwcio.ci9 concentrations minus the six polycyclic aromatic
hydrocarbon (PAH) compounds (acenaphthene, acridine, anthracene, fluorene, naphthalene, and
phenanthrene). The six PAH compounds are reported separately.

Applicable CSR standards at the Site are presented in Section 3.4.
3.2 HAZARDOUS WASTE REGULATION

The Hazardous Waste Regulation (HWR) classifies substances as hazardous wastes if they
contain leachable contaminants at concentrations in excess of a specified maximum. Hazardous
wastes may also be defined by their total content of certain substances. Soil or groundwater
contaminated in excess of HWR standards must be handled and disposed of as hazardous wastes
in accordance with the regulation.

3.3 CANADA FISHERIES ACT

The Canada Fisheries Act administered by the Federal Department of Fisheries and Oceans
prohibits the discharge of a deleterious substance to an aquatic environment and is enforced by
Environment Canada, Fisheries and Oceans Canada, and the BC MoE. Deleterious substances
include contaminants regulated by the CSR.

3.4  APPLICABLE STANDARDS

The Site is zoned for heavy industrial use. The following is a discussion of the applicable
groundwater standards at the Site.

Under MoE guidance, drinking water standards are applicable at sites unless they can be
removed using Protocol 21 (MoE 2015), or an exemption is granted by the MoE.

A letter requesting a drinking water standards exemption for Area 2 of the Refinery was
submitted to the MoE on December 19, 2011 and re-submitted on November 9, 2012. The
drinking water exemption was provided by the MoE on May 15, 2017. A copy of the MoE
response-letter is included in Appendix D.

! BC Ministry of Environment, 1999. Contaminated Sites Protocol 7: “Regulation of Petroleum Hydrocarbons in
Water under the Contaminated Sites and Special Waste Regulations”.
http://www?2.gov.bc.ca/assets/gov/environment/air-land-water/site-remediation/docs/protocols/protocol_7.pdf
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To determine whether drinking water applies to Areas 1 and 3, the drinking water flowcharts at
the end of Protocol 21 (Figures 1 and 4 in the Protocol) were reviewed. Area 3 was assessed
separately from Area 1. The assessment is shown in the Tables A, B and C below.

Table A - Drinking Water Use Application in Area 3
Protocol 21 Flowchart Question Answer:

Current Drinking Water Use
Q1. Is water at or near the site currently used for|No. There are no wells located within

drinking water? 500m of the Site. Drinking water in
Burnaby, BC is supplied by the
municipality.

Future Drinking Water Use

QL. Is the site located within filled former marine or|Yes.
estuarine foreshore?

Conclusion Future DW use does not apply to Area 3.

Table B - Drinking Water Use Application in Area 1
Protocol 21 Flowchart Question Answer:

Current Drinking Water Use
Q1. Is water at or near the site currently used for|No. There are no wells located within

drinking water? 500m of the Site. Drinking water in
Burnaby, BC is supplied by the
municipality.

Future Drinking Water Use

QL. Is the site located within filled former marine or|No.
estuarine foreshore?

Q2. Is the aquifer confined and protected by a natural |No.
confining barrier?

Q3. Does drinking water use apply to an underlying|No. See bedrock aquifer table below.
aquifer?

Q4. Does the unconfined aquifer have a bulk/No. The site is not an aquifer mapped in

hydraulic conductivity > 10-6 m/s or a yield >1.3 the BC Water Resource Atlas.

L/min or is the aquifer mapped in the BC Water Yes. The unconfined aquifer has a bulk

Resource Atlas? hydraulic conductivity < 10-6 m/s based
on a pumping test in Area 2. The yield in
Area 2 till is >1.3 L/min.
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Q5. Is the unconfined aquifer comprised only of|Yes, the average saturated thickness in
imported fill or present only seasonally or is the/the unconsolidated material (i.e. non-
average saturated thickness <2m? bedrock) is less than 2 metres.

To evaluate this, 10 borehole logs and
well monitoring data across Area 1 were
reviewed. The depth to bedrock ranged
from 0.8 to 5 metres below grade. The
average depth to water (measured
seasonally over more than 10 vyears)
ranged from 0.9 to 4.9 metres below
grade. The average saturated thickness in
the unconsolidated material ranged from
0 to 3.2 metres with an average saturated
thickness over the 10 locations of 1.1
metres.?*

Conclusion Future DW use does not apply to the
unconsolidated non-bedrock groundwater
in Area 1.

Table C - Drinking Water Use Application in Area 1 Bedrock
Protocol 21 Answer:

Current Drinking Water Use
Q1. Is water in the bedrock at or near your site/No. There are no wells located within

currently being used for drinking purposes? 500m of the Site. Drinking water in
Burnaby, BC is supplied by the
municipality.

Future Drinking Water Use

Q1. Is a bedrock aquifer mapped in the BC Water|No.
Resource Atlas?

Q2. Do soil or groundwater containing substances at|Yes.
concentrations above standards protective of drinking
water extend to the bedrock surface?

Does in-situ bedrock investigations on the site or|No.
within 500 m show a bulk hydraulic conductivity
>10-6 m/s and a yield >1.3 L/min?

Conclusion Future DW use does not apply to Area 1.

Therefore, drinking water does not apply to any of the areas of the Chevron Burnaby Refinery.

2 Borehole logs/monitoring wells used in assessment: A1-9S/D, A1-12S/D, A1-11A/B, A1-7S/D, AIMWO02-03, NDP97-1, Al1-6, A1-5, A1-3S/D
and A1-4S/D. Depth to bedrock based on borehole logs. Average depth to water based on regular monitoring (over multiple seasons) completed
since 2004.
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The nearest surface water downgradient of the Site is Burrard Inlet, located approximately 10 m
to the north of Areas 1 and 3, and 40 m north of Area 2. Assessment of the Site’s hydrogeology
and potential pathways for groundwater contamination, using the available data from numerous
soil and groundwater investigations, indicated that CSR standards for the protection of marine
aquatic life (AW) are applicable at the Site®.

3.5 GROUNDWATER SITE-SPECIFIC SCREENING LEVELS

AECOM, with the support of SLR Consulting Canada Ltd. (SLR), on behalf of CCL, proposes
the use of groundwater site-specific screening levels (SSSLs) for the PMP. The SSSLs are based
on the updated screening levels and risk-based management targets developed for application
along the Foreshore down slope of Area 2 of the refinery. Specifically, the measured
groundwater concentrations from PMP wells located in Area 1, 2 and 3 were compared against
the SSSLs to evaluate the site-specific risk the groundwater contaminants pose to Burrard Inlet.
The SSSLs are listed in Table D below, and the basis for the SSSLs is presented in Appendix E.
While the groundwater concentrations in this report were also compared against the CSR AW
and/or NU standards, for those parameters which have SSSLs, the SSSLs will be the basis for
remedial action by CCL.

Table D - Site-Specific Screening Levels

PHCs PAHs Metals
PCOC SSSL (ugl/L) PCOC SSSL (ugl/L) PCOC SSSL (ugl/L)
LEPHw 3000 Acenaphthene 60 Antimony 2500
VPHw 15000 Acridine 30 Arsenic 125
EPHw10-19 5000 Anthracene 40 Barium 5000
VHw (C6-C10) 15000 Benz[a]anthracene 1 Beryllium 1000
Benzene 21000 Benzo[a]pyrene 2.8 Boron 12000
Ethylbenzene 3200 Chrysene 1 Cadmium 90
Styrene 7200 Fluoranthene 40 Chromium 500
Toluene 7700 Fluorene 120 Cobalt 1100
Xylenes 3300 Naphthalene 440 Copper 62
Phenanthrene 3 Lead 1400
Pyrene 40 Molybdenum 10000
Quinoline 34 Nickel 750
Selenium 20
Thallium 3
Uranium 1000
Zinc 900

® http://www2.gov.bc.ca/assets/gov/environment/air-land-water/site-remediation/docs/protocols/protocol_21.pdf
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4.0 SCOPE OF WORK

The 2015 and 2016 scope of work included:
e Updating and following the Refinery-wide Health and Safety Plan (HASP).

e Completing the 2015 and 2016 PMP in accordance with the CCL’s work plan submitted
to the MoE on October 31, 2003 and AECOM’s work plan dated March 29, 2004. This
work included completing two groundwater monitoring and sampling events per year
over the two years (for a total of four events), one during the wet season (high water
table) and the other during the dry season (low water table), submission of groundwater
samples for laboratory chemical analysis of PHCs, PAHSs, and/or dissolved metals, and
comparing the analytical results to the provincial CSR standards. The specific dates and
number of wells for each area of the Refinery are included in Appendices A and B.

e Operating, monitoring, and maintaining the PES in accordance with the PES Operations,
Monitoring and Maintenance Plan (AECOM 2016), which consisted of monitoring pump
operation twice a month and quarterly groundwater and effluent monitoring. The
specifics are included in Appendix C.

5.0 AREAS1AND 3PERIMETER MONITORING

Details of the groundwater monitoring and sampling results in Areas 1 and 3 are included in
Appendix A. Areas 1 and 3 are shown in Figure 2. In 2015 and 2016, concentrations of PHCs
and PAHSs in groundwater samples were either below the laboratory reported detection limits
(RDLs) or the SSSLs, in 29 of the 30 wells. One well, U07-10S, had four samples, from both the
wet season and dry season sampling events for both 2015 and 2016, which had exceedances
above the SSSLs.

In that well, U07-10S, concentrations of LEPHw and the following PAHSs: acenaphthene,
acridine, anthracene, benz(a)anthracene, benzo(a)pyrene, chrysene, fluoranthene, fluorene,
naphthalene, phenanthrene, and pyrene were above the SSSLs. Concentrations of LEPHw and
the above PAHSs have consistently exceeded the SSSLs since 2011, when the consistent sampling
and analysis of LEPHw and PAHSs was initiated. The LEPHw and PAHs found in UQ7-10S are
vertically and horizontally delineated and limited to a small area in the immediate vicinity of
U07-10S. The downgradient concentrations of LEPHw and PAHs were below the SSSLs for
2015 and 2016. Therefore, the LEPHw and PAHSs in U07-10S do not represent a risk to Burrard
Inlet. Remaining PHC and PAH concentrations in U07-10S were below the SSSLs.

Groundwater quality in 26 of the 30 wells sampled (55 of 60 samples) in 2015 were either below
RDLs and/or the CSR AW standards. These analytical results are generally consistent with
previous years. Concentrations were above the CSR AW standards in five samples collected
from four wells. Two of these samples were from UQ07-10S, which as noted previously, were
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above their SSSLs.. The remaining three samples were from three wells (A3SMWO02-06,
A3MWO03-02, and UQ7-101). During the wet season, groundwater collected from A3MWO02-06
and U07-101 contained concentrations of pyrene (0.44 and 0.39 micrograms per litre [ug/L],
respectively) which were slightly above the CSR AW standard (but below the SSSL). Another
well (A3SMWO03-02) during the wet season contained groundwater above the CSR AW standard
for LEPHw (but below the SSSL). Remaining PHC and PAH concentrations from groundwater
in these wells were below the CSR AW and NU standards.

Groundwater quality in 23 of the 30 wells sampled (52 of 60 samples) in 2016 were below the
CSR AW standards. These analytical results are generally consistent with previous years, and
were below the SSSLs, which are the primary basis to evaluate the need for further assessment or
remedial action. Concentrations were above the CSR AW standards in eight samples collected
from seven wells. Two of these samples were from UQ07-10S were also above their respective
SSSLs and CSR NU standards, but as noted above, do not represent a risk to Burrard Inlet. The
remaining six samples were from six wells A3MWO02-05, A3MW02-06, A3MWO02-07,
A3MWO02-08, A3BMW03-02, and U07-10I:

e During both seasons, groundwater collected from A3MWO03-02 contained concentrations
of LEPHw (930 and 720 ug/L) slightly above the CSR AW standard, but below the
SSSL.

e During the wet season, groundwater collected from A3MW02-05 contained
concentrations of benzo(a)pyrene (0.26pg/L), fluoranthene (2.52 pg/L) and pyrene (2.32
ug/L) slightly above the CSR AW standards (benzo(a)pyrene standard of 0.1 pug/L and
fluoranthene standard of 2 pg/L), but below the SSSLs.

e During the dry season, groundwater collected from A3MW02-06 contained
concentrations of pyrene (0.39 ug/L) above the CSR AW standard, but below the SSSL.

e During the wet season, groundwater collected from AAMW02-07, A3BMW02-08 and
U07-10I contained concentrations of pyrene (0.22 pg/L, 0.21 pg/L, and 0.29 pg/L,
respectively) above the CSR AW standard, but below the SSSL.

e Based on analytical results collected in 2015 and 2016, and when compared to the results
from 2014, the Site perimeter groundwater quality conditions have not significantly
changed and the concentrations were below the SSSLs (aside from the groundwater in
U07-10S), which are the primary basis to evaluate the need for further assessment or
remedial action.
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5.1 AREA3AIR SPARGE SYSTEM

In 2010, a remedial air sparge (AS) system was installed in Area 3. From 2010 to 2015, the
dissolved phase concentrations of benzene, toluene, ethylbenzene, xylenes, VHw and VPHw
were generally reduced and by 2015 were all below the CSR AW standards. In October of 2015,
the AS was temporarily turned off to assess whether further active remediation in Area 3 using
the air sparge system was required. This report presents data from two rounds of semi-annual
sampling (the wet and dry season sampling events in 2016) that have been completed since the
system was temporarily turned off. Following the temporary shut down of the air sparge system,
the concentrations of PHCs and PAHs in Area 3 in 2016 were similar to the concentrations from
2014 and 2015, indicating that the shut down of the air sparge system has not resulted in a
rebound and/or increase in the concentrations of PHC and PAHSs in groundwater in Area 3. For
further details on the AS, please see Appendix A.

The Area 1 and 3 PMP is being continued under similar scope and analytical program as the
2015 and 2016 program.

6.0 AREA2PERIMETER MONITORING

Details of the Area 2 monitoring analytical results are included in Appendix B. The wells
sampled in Area 2 are presented in Figures 3 and 4. Samples were collected along the Area 2
Refinery perimeter from 43 monitoring wells in 2015 and 55 wells in 2016. Groundwater quality
in all of the wells sampled over both years was either below the RDLs and/or below the SSSLs
with the exception of the concentration of VHw in A2ZMW09-11 which was above the SSSL in
the May 2015 sample. A sample collected the following year in March 2016 was below the
SSSL.

Groundwater quality in 39 of the 43 wells sampled (75 of 79 samples) in 2015 and 49 of the 55
wells sampled (81 of 89 samples) in 2016, were either below RDLs and/or below the CSR AW
and NU standards.

Concentrations of PHCs, PAHs and dissolved metals in groundwater were above the CSR AW
standards in 12 samples collected from seven wells.

e Of these 12 samples, nine had PHC exceedances, four had PAH (naphthalene)
exceedances, and three (MW11-4S) had minor dissolved copper exceedances above the
CSR AW standards, but all below the SSSL.

e Six of these wells are within the influence of the PES located immediately down slope of
the PES on the Lower Bench and substantially up slope of Burrard Inlet. The seventh
well (MW11-4S) had a marginal exceedance. MW11-4S is located more than 40 metres
east of the easternmost end of the PES.
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e All groundwater concentrations in 2015 and 2016 are consistent with historical results or
within an order of magnitude of the 2014 results and have been generally stable since
monitoring and sampling of these wells began.

Further, as previously noted, the concentrations of the above PHCs and PAHSs in these wells
were below the SSSLs (with the one exception), which are the primary basis to evaluate the need
for further assessment or remedial action.

6.1 MTBE REMEDIATION

The methyl tertiary butyl ether (MTBE) groundwater analytical data collected in 2015 supported
the 2014 PMP Sentry report findings that MTBE remediation is complete in the impacted area,
i.e., that groundwater MTBE concentrations continue to remain below the CSR AW standard of
4,400 pg/L. The MTBE remediation area and surrounding wells are shown in Figure 4. Since
sampling in the MTBE remediation area began in 2004, only eight wells had groundwater with
MTBE concentrations above the CSR AW standard, and by 2010, only two wells had
groundwater MTBE concentrations above the standard. Since 2011, the groundwater MTBE
concentrations in the remediation area have been below the CSR AW standard and exhibit
generally declining concentrations. Since the pump in EW2 was put on standby, in November
2014, the MTBE concentrations in the 20 wells in the surrounding area have remained either
within an order of magnitude of the 2013 and 2014 concentrations or have decreased. The MTBE
concentrations measured in the 20 wells in 2015 and 2016 were generally an order of magnitude
below the CSR AW standard of 4,400 pg/L. Based on these results, the remediation of MTBE in
this area is considered complete, and the sampling of the 20 wells in this area based on the
MTBE remediation will be discontinued after 2016. Regular sampling of five wells as part of the
larger PMP will continue in this area, specifically G2-9A, G2-9B, G2-10, WS2-D and WS2-D2
as these wells are screened across the water table and provide appropriate coverage to monitoring
groundwater quality in the area.

The Area 2 2017 PMP is being continued under similar scope and analytical program as the 2015
and 2016 program with the exception that monitoring in the (former) MTBE groundwater
remediation area will revert to the general PMP program by sampling the following five wells on
a semi-annual basis: G2-9A, G2-9B, G2-10, WS2-D and WS2-D2.
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7.0 PERIMETER EXTRACTION SYSTEM OPERATIONS AND
PERFORMANCE

The PES operates by drawing down the water table in extraction wells to the elevation of the
pump intakes. This creates a groundwater depression along the northern fence line of the
Refinery which intercepts NAPL and impacted groundwater and precludes off-site migration.
The system was checked twice a month in 2015 and 2016 to ensure water levels in the extraction
wells are at the pump intake and that the system is generally operating as designed. The PES,
relative to NAPL measured in 2015 and 2016, is shown in Figure 5.

Effective levels of drawdown and capture were maintained in all PES areas in 2015 and 2016. A
capture zone assessment, which included plotting the groundwater elevations, groundwater
contours and projecting groundwater travel direction, indicated that the PES effectively
precluded the migration of NAPL and dissolved contaminants in 2015 and 2016. Details are
included in Appendix C and summarized below.

Groundwater elevations along the Upper and Lower Benches were measured in surrounding
monitoring wells on a quarterly basis in 2015 and 2016. Groundwater remained generally drawn
down in the Central and West Sections indicating good hydraulic connection between the
extraction wells and the surrounding subsurface. When compared to the static groundwater
elevations measured in January 2012 groundwater drawdown in 2015 and 2016 ranged from 4.9
m to 6.1 m along the Upper Bench and 1.1 m to 3.7 m along the Lower Bench.

A summary of the total fluids and NAPL removed by the PES each year is listed in the table
below:

Table E: Summary of Total Fluids and NAPL Removed by the PES

Year Total fluids extracted NAPL extracted
2016 33,823 m® ~200 L

2015 43,919 m® ~240 L

2014 55,000 m® ~500 L

2013 49,000 m® ~300 L

2012 48,700 m® ~500 L

2011 12,900 m® ~ 21,700 L

2015 and 2016 Semi-Annual Perimeter Monitoring Program Perimeter and
Extraction System
Chevron Canada Limited — Burnaby Refinery

Project No. 60486755 13 A=COM



Annual pump maintenance, and annual extraction well redevelopment were completed in
September 2015 and August and September 2016 when the pumps were removed from the wells,
disassembled, and cleaned. While disassembled, an inspection of all pump parts and components
was completed to identify visible signs of wear, corrosion, discoloration, evidence of rubbing,
damage, clogging, presence of foreign objects/debris, and missing parts. Despite applying a
downhole power washer and use of a hoist and tripod, two pumps in the East Section remained
stuck within two extraction wells: UEIB-20 and UEIB-31. In October 2016, additional system
enhancements, notably the construction of a larger diameter 3-inch header line for the Central
and West Sections, was completed to further enhance system operation. During December 2015
and December 2016, minor maintenance was conducted on a subset of wells to replace worn
parts and to clean biofouling build-up.

In 2014, some PES wells in the East Section did not adequately draw down the water in the
extraction wells to the elevation of the pump intake due to inadvertent blockages in the discharge
pipes. A capture zone assessment indicated that the PES effectively precluded the migration of
NAPL in the Central and West Sections in 2014, where NAPL was generally found in the past.
As discussed in the 2014 PMP and PES report, the groundwater velocity in the area between the
PES and the Refinery property boundary is estimated to be 30.5 m/yr, indicating that it would
take an estimated six months for contaminated groundwater to travel from the PES to the
Refinery property boundary under non-pumping conditions. Downgradient well monitoring and
data collection in 2014 at Lower Bench wells and Foreshore wells had not exhibited changes
(visual or analytical) indicative of increased off-site migration of impacted groundwater and/or
NAPL. As such, the overall impact of the reduced drawdown effectiveness in the East Section of
the PES in 2014 is considered to be minimal to negligible. This issue was addressed by CCL in
March 2015 via installation of a temporary bypass and then with the construction of system
enhancements in the East Section of the PES in October 2015.

Throughout 2015 and 2016, the system generally functioned as required. Biofouling was
observed in all extraction wells along the Central and Eastern sections with a few exceptions.
Occasionally, several pumps in the East Section would malfunction due to biofouling or
sediment build-up which was addressed quickly by Chevron and AECOM by removing the
pumps and cleaning them. The biofouling should be further mitigated by the planned installation
of a chemical dosing system that will be installed by Chevron in 2017. Other additional minor
maintenance issues in 2015 and 2016 included: malfunctioning check valves, regular parts wear
and pumps that were stuck due to sediment build up between the well casing and pump casing.
Details regarding the pump maintenance and the operational issues in 2015 and 2016 are
discussed in Appendix C. However, as noted above effective levels of drawdown and capture
were maintained in all PES areas in 2015 and 2016.
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8.0 CONCLUSIONS

PMP

Areas 1 and 3

In 2015 and 2016, 29 of the 30 Areas 1 and 3 PMP wells had groundwater concentrations of
PHCs and PAHSs below their SSSLs. Groundwater from one well, U07-10S, had concentrations
of LEPHw and PAHSs above their SSSLs. Concentrations of LEPHw and PAHSs have consistently
exceeded the SSSLs in this well since 2011, when the consistent sampling and analysis of
LEPHw and PAHSs was initiated.

In 2015, groundwater concentrations in 26 of the 30 PMP wells were below the CSR standards.
Concentrations were above their CSR standards in five samples collected from four wells. Two
of these samples were from U07-10S, which as noted previously, were above their SSSLs. The
remaining three samples were from three wells (A3MW02-06, A3SMW03-02 and U07-101) and
were due to minor exceedances of pyrene or LEPHw. These analytical results were generally
consistent with previous years.

In 2016, groundwater concentrations in 23 of the 30 PMP wells (52 of 60 samples) were below
the CSR standards. Concentrations were above their CSR standards in eight samples collected
from seven wells. Two of these samples were from UQ07-10S, which as noted previously, were
also above their SSSLs. The remaining six samples were from six wells (A3MWO02-05,
A3MWO02-06, ASBMW02-07, A3BMW02-08, A3BMW03-02 and U07-101) and were due to minor
exceedances of benzo(a)pyrene, fluoranthene, pyrene or LEPHw. Similar to the 2015
concentrations, these 2016 analytical results were generally consistent with previous years.

In 2010, a remedial AS system was installed in Area 3 to mitigate the concentrations of PHCs
greater than the CSR AW and NU standards. In October of 2015, the AS was temporarily turned
off to assess whether further active remediation in the area was required. This report presents
data from two rounds of semi-annual sampling (the wet and dry season sampling events in 2016)
that have been completed since the system was temporarily turned off. Following the temporary
shut down of the air sparge system, the concentrations of PHCs and PAHSs in Area 3 in 2016
were similar to the concentrations from 2014 and 2015, indicating that the shut down of the air
sparge system has not resulted in an increase in the concentrations of PHC and PAHSs in
groundwater in Area 3. Therefore the AS has been put on permanent standby.

The Area 1 and 3 PMP is being continued under similar scope and analytical program as the
2015 and 2016 program.
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Area 2

Groundwater samples were collected along the Area 2 Refinery perimeter from 43 monitoring
wells in 2015 and 55 wells in 2016. Groundwater concentrations in all of the PMP wells sampled
over both years were below their SSSLs with the exception of the concentration of VHw in
A2MWO09-11 which was above the SSSL in the May 2015 sample. A sample collected the
following year in March 2016 was below the SSSL.

Groundwater concentrations in 39 of the 43 wells sampled (75 of 79 samples) in 2015 and 49 of
the 55 wells sampled (81 of 89 samples) in 2016, were below the CSR standards. Concentrations
were above the CSR standards in 12 samples collected from seven wells. Six of these seven
wells are within the influence of the PES, located immediately downslope of the PES on the
Lower Bench and substantially upslope of Burrard Inlet.

e Of these groundwater samples, nine had PHC exceedances, four had PAH (naphthalene)
exceedances, and three samples from one well (MW11-4S) had a minor exceedance of
dissolved copper above the CSR AW standards; and

e All groundwater concentrations are consistent with historical results or within an order of
magnitude of the 2014 results.

Further, as noted above, the concentrations of the above PHCs and PAHSs in these wells were
below the SSSLs (with the one exception), which are the primary basis to evaluate the need for
further assessment or remedial action.

Groundwater data associated with the MTBE remediation area are collected from 20 wells and
assessed as part of the PMP. The MTBE groundwater analytical data collected in 2015 and 2016
support the 2014 PMP report findings, that MTBE remediation is essentially complete in in the
impacted area; i.e. that groundwater MTBE concentrations continue to remain below the CSR
AW standard of 4,400 pg/L. Since sampling in the MTBE remediation area began in 2004, only
eight wells had groundwater with MTBE concentrations above the CSR AW standard: WS1-D,
WS2-D, WS2-D2, WS2-D3, WS2-D4, WS3-D, WS3-D2 and WS3-D4. By 2010, only two wells
had groundwater MTBE concentrations above the CSR AW standard: WS2-D2 and WS2-D3. By
2011, the groundwater MTBE concentrations in those two wells dropped to below the CSR AW
standard. Since 2011, groundwater MTBE concentrations in all eight wells that previously
exceeded the CSR AW MTBE standard, have been below the standard and exhibit generally
declining concentrations. The pump in extraction well EW2, shown in Figure 4, was put on
stand-by on November 3, 2014 in order to observe the effects of non-pumping on groundwater
MTBE concentrations. Since the pump in EW2 was put on standby, the MTBE concentrations in
the 20 wells in the surrounding area have remained either within an order of magnitude of the
2013 and 2014 concentrations or have decreased. The MTBE concentrations measured in the 20
wells in 2015 and 2016 were generally an order of magnitude below the CSR AW standard of
4,400 ug/L. Based on these results, the remediation of MTBE in this area is considered complete,
and the sampling of the 20 wells in this area based on the MTBE remediation will be
discontinued. Regular sampling of five wells as part of the larger PMP will continue in this area,
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specifically G2-9A, G2-9B, G2-10, WS2-D and WS2-D2 as these wells are screened across the
water table and provide appropriate coverage to monitoring groundwater quality in the area.

The Area 2 2017 PMP is being continued under similar scope and analytical program as the 2015
and 2016 program with the exception of monitoring in the (former) MTBE groundwater
remediation area as discussed above.

PES Operation

The PES operates by drawing down the water table in extraction wells to the elevation of the
pump intakes. This creates a groundwater depression along the northern fence line of the
Refinery which intercepts NAPL and impacted groundwater and prevents off-site migration.

Effective levels of drawdown and capture were maintained in all PES areas in 2015 and 2016.

In 2014, some PES wells in the East Section did not adequately draw down the water in the
extraction wells to the elevation of the pump intake due to inadvertent blockages in the discharge
pipes. As discussed in the 2014 PMP and PES report, the groundwater velocity in the area
between the PES and the Refinery property boundary is estimated to be 30.5 m/yr, indicating that
it would take an estimated six months for contaminated groundwater to travel from the PES to
the Refinery property boundary under non-pumping conditions. Downgradient well monitoring
and data collection in 2014 at Lower Bench wells and Foreshore wells had not exhibited changes
(visual or analytical) indicative of increased off-site migration of impacted groundwater and/or
NAPL. As such, the overall impact of the reduced drawdown effectiveness in the East Section of
the PES in 2014 is considered to be minimal to negligible. Further, this issue was addressed by
CCL in March 2015 via installation of a temporary bypass and then with the construction of
system enhancements in the East Section of the PES in October 2015. A capture zone assessment
indicated that the PES effectively precluded the migration of NAPL in the Central and West
Sections in 2014, where NAPL was generally found in the past.
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9.0 REPORT USE AND LIMITATIONS

The findings and conclusions documented in this report have been prepared for specific
application to this project and have been developed in a manner consistent with that level of care
and skill normally exercised by members of the environmental science profession currently
practicing under similar conditions in the area, and in accordance with AECOM’s standard terms
and conditions. No other warranty, expressed or implied, is made. This report is for the exclusive
use of Chevron Canada Limited, Port of Vancouver, and MoE who may rely upon this report.
This report has been prepared in accordance with BC MoE CSR (2014 and 2017).

Testing conducted on the Site was in locations and for parameters consistent with the identified
contamination for the subject property uses. Furthermore, the sampling was of sufficient quantity
and location to provide adequate spatial coverage. However, as conditions between sampling
locations may vary, a potential always remains for the presence of unknown, unidentified, or
unforeseen surface and subsurface contamination. Further evidence against such potential Site
contamination would require additional surface and subsurface exploration and chemical
analytical testing.

Conclusions and recommendations in this report are based on comparison of chemical analytical
results to the BC MoE CSR (2017). In the event these standards are changed, new standards are
introduced, or new information is developed in future Site work, AECOM should be contacted to
re-evaluate the conclusions of this report, and to provide amendments as required.

AECOM’s objective is to perform our work with care, exercising the customary thoroughness
and competence of earth science, environmental, and engineering consulting professionals, in
accordance with the standard for professional services at the time and location those services are
rendered. It is important to recognize that even the most comprehensive scope of services may
fail to detect environmental liability on a particular site. Therefore, AECOM cannot act as
insurers and cannot “certify” or “underwrite” that a site is free of environmental contamination,
and no expressed or implied representation or warranty is included or intended in our reports,
except that our work was performed, within the limits prescribed by our client, with the
customary thoroughness and competence of our profession.

10.0 DISCLAIMER

In the event that this report is provided in electronic format, AECOM is not responsible for uses
of the data outside of or beyond the scope of our original agreement with our client. Our paper
report represents our official work product. Also, because data stored on electronic media or
transmitted by electronic means can deteriorate undetected or be modified without AECOM’s
knowledge, AECOM is not liable for the compatibility, completeness or correctness of the data.
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11.0 PROFESSIONAL STATEMENT

All information compiled for this document has been prepared in accordance with all
requirements of the Environmental Management Act and its Regulations.

AECOM certifies that the persons signing this document have demonstrable experience in the
assessment and remediation of industrial sites. The work has been performed by AECOM
personnel under the guidance and supervision of the signatories below.

AECOM Canada Ltd.
per:

./’f".m;’/ S R , / L
Edward Preece, E.I.T.

Environmental Engineer

P3335337

Michael Gill, P.Eng., CSAP
Environmental Engineer
Program Manager
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APPENDIX A-AREAS 1 AND 3 PERIMETER MONITORING PROGRAM

1 SCOPE OF WORK

As noted in the cover report, AECOM completed four groundwater monitoring and sampling
events for the semi-annual Perimeter Monitoring Program (PMP), two in 2015 and two in 2016.

For Areas 1 and 3, the wet season events occurred from April 1 to July 8, 2015 and March 15 to
April 5, 2016. The dry season events occurred from September 1 to September 23, 2015 and
September 19 to October 21, 2016. In Areas 1 and 3, 31 wells were included in the 2015 and
2016 program; however, one well (A1-3S) did not contain sufficient water for sampling during
either program (Figure 2, cover report).

2 GROUNDWATER ANALYTICAL RESULTS

Groundwater monitoring data collected in Areas 1 and 3 of the Site are summarized in Table A-
1. A total of 60 samples (not including duplicates) were collected from 30 wells in 2015 and
2016, and analyzed for petroleum hydrocarbons (PHCs) including light and heavy extractable
petroleum hydrocarbons (LEPHwW/HEPHw) and/or extractable petroleum hydrocarbons
(EPHWc10-c1o/EPHWC19.c32), Volatile hydrocarbons (VHw), volatile petroleum hydrocarbons
(VPHw), benzene/toluene/ethylbenzene/xylene (BTEX), and polycyclic aromatic hydrocarbons
(PAHSs). Of the 60 samples collected in 2015 and 2016, 29 were analyzed for PAHs each year.
The reported analytical results for groundwater samples from these wells are presented in the
laboratory Certificates of Analysis provided in Appendix G and summarized in Tables A-2 and
A-3.

In 2015 concentrations of PHCs and PAHSs in groundwater samples were below the reported
detection limits (RDLs) and/or SSSLs, if available, or the CSR AW or NU standards if SSSLs
were not available in 29 of the 30 wells, or 58 of the 60 samples. Groundwater from one well
(U07-10S) during the both events had LEPHw and concentrations of the following PAHS:
acenaphthene, anthracene, benz(a)anthracene, benzo(a)pyrene, chrysene, fluoranthene, fluorene,
naphthalene, phenanthrene, and pyrene above the SSSLs or the CSR AW standards. The LEPHw
and PAHSs found in U07-10S were vertically and horizontally delineated and limited to a small
area in the immediate vicinity of U07-10S. The downgradient concentrations of LEPHw and
PAHs were below the SSSLs for 2015. Therefore, the LEPHw and PAHs in U07-10S do not
represent a risk to Burrard Inlet. Groundwater quality in 26 of the 30 wells sampled (55 of 60
samples) in 2015 were either below detection and/or below the CSR AW standards. These
analytical results are generally consistent with previous years. Concentrations were above the
CSR AW or NU standards in five samples collected from four wells. Two of these samples were
from U07-10S, which is discussed above. The remaining three samples were from three wells
(A3SMWO02-06, A3BMW03-02, and U07-101). During the wet season, groundwater collected from
A3MWO02-06 and UQ07-101 contained concentrations of pyrene (0.44 and 0.39 micrograms per
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litre [ug/L], respectively) which were slightly above the CSR AW standard (but below the
SSSL). Another well (A3BMWO03-02) during the wet season contained groundwater above the
CSR AW standard for LEPHw (but below the SSSL). Remaining PHC and PAH concentrations
from groundwater in these wells were below the CSR AW, NU standards or SSSLs.

In 2016 concentrations of PHCs and PAHs in groundwater samples were below the reported
detection limits (RDLs) and/or SSSLs, if available, or the CSR AW or NU standards if SSSLs
were not available in 29 of the 30 wells, or 58 of the 60 samples. Groundwater from one well
(U07-10S) during both events had LEPHw and concentrations of the following PAHSs:
acenaphthene, acridine, anthracene, benz(a)anthracene, benzo(a)pyrene, chrysene, fluoranthene,
fluorene, naphthalene, phenanthrene, and/or pyrene above the SSSLs. The LEPHw and PAHs
found in UQ07-10S were vertically and horizontally delineated and limited to a small area in the
immediate vicinity of U07-10S. The downgradient concentrations of LEPHw and PAHs were
below the SSSLs for 2016. Therefore, the LEPHw and PAHSs in U07-10S do not represent a risk
to Burrard Inlet.

Groundwater quality in 23 of the 30 wells sampled (52 of 60 samples) in 2016 were below the
CSR AW standards and SSSLs. These analytical results are generally consistent with previous
years. Concentrations were above the CSR AW standards in eight samples collected from seven
wells. Two of these samples were from UQ07-10S and were also above their SSSLs and the CSR
NU standards., but as noted above, do not represent a risk to Burrard Inlet. The remaining six
samples were from six wells A3MWO02-05, A3MWO02-06, A3MWO02-07, A3MW02-08,
A3MWO03-02, and U07-10l:

e During the both seasons, groundwater collected from A3MWO03-02 contained
concentrations of LEPHw (930 and 720 ug/L) slightly above the CSR AW standard, but
below the SSSL.

e During the wet season, groundwater collected from A3MW02-05 contained
concentrations of benzo(a)pyrene (0.26 ug/L), fluoranthene (2.52 pg/L) and pyrene (2.32
ug/L) slightly above the CSR AW standards (benzo(a)pyrene standard of 0.1 pg/L and
fluoranthene standard of 2 pg/L), but below the SSSLs.

e During the dry season, groundwater collected from A3SMW02-06 contained
concentrations of pyrene (0.39 ug/L) above the CSR AW standard, but below the SSSL.

e During the wet season, groundwater collected from A3MW02-07, A3BMW02-08, and
U07-10I contained concentrations of pyrene (0.22 pg/L, 0.21 pg/L, and 0.29 pg/L,
respectively) above the CSR AW standard, but below the SSSL.

3 AREA3AIR SPARGE SYSTEM

In 2010, a remedial air sparge (AS) system was installed in Area 3. From 2010 to 2015, the
dissolved phase concentrations of benzene, toluene, ethylbenzene, xylenes, VHw and VPHw
were generally reduced and by 2015 were all below the Contaminated Sites Regulation (CSR)
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protection of marine aquatic life (AW) and no water use (NU) standards. In October of 2015, the
AS was temporarily turned off to assess whether further active remediation in the area was
required. This report presents data from two rounds of semi-annual sampling (the wet and dry
season sampling events in 2016) that have been completed since the system was temporarily
turned off.

Graphs of VPHw, LEPHw and benzene for four key monitoring wells from Area 3 are presented
as Graphs A-1 to A-4. The graphs indicate that, in general, benzene and VPHw decreased during
the system operation and are currently, generally, not detected. LEPHw also appeared to
decrease during system operation in two of the four wells that were graphed (A3SMWO02-06 and
A3MWO03-04), and possibly in a third (ASMWO03-03). In general, following the temporary shut
down of the air sparge system, the concentrations of PHCs and PAHSs in Area 3 in 2016 were
similar to the concentrations from 2014 and 2015, indicating that the shut down of the air sparge
system has not resulted in rebound and/or increase in the concentrations of PHC and PAHSs in
groundwater in Area 3. Based on the above results, the AS has been put on permanent standby.

4  QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

To ensure the integrity and reliability of the data, AECOM field staff followed pre-existing
QA/QC protocols during the 2015 and 2016 PMP. These procedures have resulted in a high-
quality dataset that is representative of the groundwater quality and achieves the project
objectives for monitoring as described in Appendix H.

4.1 Trip Blanks

Trip blank samples were submitted with groundwater samples during the 2015 and 2016 wet and
dry season sampling events and analyzed for BTEX/VPHw and VHw. Concentrations for all
samples were less than the RDLs and the CSR AW and/or NU standards (Tables A-2).

4.2 Equipment Blanks

Five equipment blank samples were collected during the 2015 and 2016 sampling events to
check for possible cross-contamination during sample collection. The equipment blanks were
analyzed for BTEX/VPHw, VHw, LEPHW/HEPHw, EPHWClo.ClglEPHWClg.ng, and PAHS.
Concentrations in the samples were less than the RDLs and the CSR AW and/or NU standards
(Table A-2).

4.3 Precision
Relative percent differences (RPDs) are presented for duplicate samples in Tables A-2 and A-3.

RPDs were calculated for BTEX/VPHw, VHWcg.c10, LEPHW/HEPHW, EPHwWc10-c1o/EPHWC19.
cs2. PAHs, and MTBE in instances where the concentrations were five times the reported
detection limit or greater. The average and median values were calculated using the absolute
RPD numbers. It should be noted that the data set is small for statistical purposes as the majority
of reported concentrations were less than the RDLs. Twenty three duplicates from 14 wells
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contained a total of 27 RPD calculations. The average, median, maximum, and minimum RPDs
of the field duplicates are presented below:

Relative Percent Differences (RPDs) of Duplicate Analyses

Average RPD Median RPD Maximum RPD | Minimum RPD

Sample Type (%) (%) (%) (%)

Groundwater Samples

Organic Parameters
(LEPHW/HEPHwW, EPHw, VPHwW, VHw,
BTEX, MTBE, and PAHS) 11.5 7 65 1

The average RPD values of organic parameters (11.5%) indicates a sufficient correlation for
duplicate pairings for the entire analytical program. The maximum RPD value of 65% was
calculated using the reported acenaphthene concentrations from well A3MWO03-02 and its
corresponding duplicate (DUP-9). The second highest RPD value of 52% was for the same
duplicate and parent pair, but for fluorine. Both measured parameters were an order of magnitude
below the CSR AW standards.

The MoE has provided guidance indicating that field RPDs within 1.5 times the laboratory RPDs
as defined in the BC Environmental Laboratory Manual® are acceptable. Organics in water
therefore has an acceptable field RPD of 45%. Based on this guidance and the above results, the
calculated RPDs for organic parameters in groundwater are within acceptable limits; therefore,
they do not add uncertainty to the findings of the monitoring program.

4.4  Accuracy

Analytical accuracy was confirmed in a review of percent recoveries reported in the laboratory
reports. Percent recoveries are obtained when the project laboratory analyzes samples with
known concentrations and compares their analytical results to the known concentrations. The
laboratory provided percent recoveries for the majority of the organic parameter analyses. All
reported laboratory control spike (LCS) sample recoveries and matrix control spike (MS) sample
recoveries were within laboratory quality control (QC) limits or were outside of laboratory QC
limits but associated results were not affected.

It is AECOM’s opinion that the analytical results are valid with respect to accuracy.
45 Completeness

No samples from either sampling program were invalidated by ALS. Completeness for the 2015
and 2016 programs were therefore 100%.

4 . . . .

BC MOoE, 2015. British Columbia Environmental Laboratory Manual: 2015. Victoria, BC.
http://wwwz2.gov.bc.ca/gov/content/environment/research-monitoring-reporting/monitoring/sampling-methods-quality-assurance/bc-
environmental-laboratory-manual
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5 SUMMARY AND CONCLUSIONS

In Areas 1 and 3, concentrations of PHCs and PAHSs in groundwater samples in 2015 and 2016
were below the reported detection limits (RDLs) and/or SSSLs, if available, or the CSR AW or
NU standards, if SSSLs were not available in 29 of the 30 wells, or 58 of the 60 samples. One
well, U07-10S, had four samples, from both the wet season and dry season sampling events for
both 2015 and 2016, which had exceedances of the SSSLs. In that well concentrations of
LEPHw and the following PAHSs: acenaphthene, acridine, anthracene, benz(a)anthracene,
beno(a)pyrene, chrysene, fluoranthene, fluorene, naphthalene, phenanthrene, and pyrene were
above the SSSLs, if available, or the CSR AW or NU standards, if SSSLs were not available.
Concentrations of LEPHw and the above PAHs have consistently exceeded the SSSLs and/or
CSR AW standards since 2011, when the consistent sampling and analysis of LEPHw and PAHs
was initiated.

Remaining PHC and PAH concentrations in U07-10S were below the CSR AW, or NU
standards, or SSSLs.

In 2010, a remedial AS system was installed in Area 3 to mitigate the concentrations of PHCs
greater than the CSR AW and NU standards. In October of 2015, the AS was temporarily turned
off to assess whether further active remediation in the area was required. This report presents
data from two rounds of semi-annual sampling (the wet and dry season sampling events in 2016)
that have been completed since the system was temporarily turned off. Following the temporary
shut down of the air sparge system, the concentrations of PHCs and PAHSs in Area 3 in 2016
were similar to the concentrations from 2014 and 2015, indicating that the shut down of the air
sparge system has not resulted in an increase in the concentrations of PHC and PAHSs in
groundwater in Area 3. Therefore the AS can be put on permanent standby.
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Graph A-1 Concentrations vs. Time
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Graph A-2 Concentrations vs. Time
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Graph A-3 Concentrations vs. Time
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Graph A-4 Concentrations vs. Time
A3MWO03-04

10000.000
A CSR AW standard for VPHw (1500 ug/L)
1000.000 - X CSR AW standard for benzene (1000 ug/L)
CSR AW standard for LEPH\v (500 ug/L)
=100.000 -
(-]
2
" .. =
5 5 =
= L S
o S o
€ & E
§ € o wn
Q
S 10.000 - 2 Q §
2
g)D o n N
o = Q h
s 3 80 &
»n o 5 =
C B g 35
<O = ¥
1.000 - R
== | EPHW e=@=—\/PHW
=== Benzene A Non-detects
0'100 . : . : L : T 1 1 1 1 1 L L L L L 1 1

Oct-03 Aug-04 May-05 Mar-06 Jan-07 Nov-07 Sep-08 Jul-09 May-10 Feb-11 Dec-11 Oct-12 Aug-13 Jun-14 Apr-15 Jan-16 Nov-16 Sep-17
Date (m-y)




AREAS 1 AND 3 GROUNDWATER MONITORING DATA
SEMHANNUAL PERIMETER MONITORING PROGRAM

N BURNABY REFINERY
3 s g
H . 8 3 EF .- g
sg g3 3 gg  EE 3 Kl =
g8 8.2 % e 2y =2 £ g
Screened e ERE-EL I | B 1 EET 3 H
wenal oo | g2 7 38y % £ g3 g2 k) 2 H 2 £ s
Wern oo Sumied | S E E 880 & 2 22 35 g=f iF 22 8 g 3
1z Lizc o Tr—Y w - ET) PR I—TY
2 o m Sr— A Foa— om
12 w — FI—TI—Y
2 m — s o S——Y 3
12 w - z 3 Prr—
12 m e 7 o S——Y
iz w F7E—E 1 FI—TI—Y
2 m 8 FETa—T Fo——Y
12 w 00 102w FR—TI—Y
2 m ot FETH— o ——Y
12 w o5 725 o cear
¢ m o6 o o S —
12 w - B0 FI—TI—Y
2 m Frm—T T o S — T
12 w T 23 FI—TI—Y onmanToad
12 m - TR o om om[Gear niipat
12 w ZT—T TR—T) FR—TI—Y c
2 m T nar ST oS — T
iz w CT—T) FR—T FI—TI—Y c
2 m - Er—TY P a— | Glar
12 w T 73 ET—T)
12 m - G2 y—— o
12 w r— T—T 7 — c
2 ™ fT— i en PR TR— ar
12 w o0 100 - ET—T CBUPT
12 m Tte s TR ET R —
57T = Ten  moe PER— FR——Y
Lz z m oss saom R— Fra— om
20 mnew arow o EA—) o ——Y
Lz z w T ER— FR—TI—Y
20 m i arone 127 E—T3 o S——Y
Lz z w T —TY 73 o _pupis
20 ™ o0 sien a1 F—EY o ——Y
Lz z w ba samw 05 Ea— FI—TI—Y
20 m oy sier 0w ER—Y o ——Y
Lz z w 2 sz os - FI—TI—Y
20 m E T T 3 o0 oS — T
Lz z w 600 530 07 FEZ—T) FI—TI—Y c
20 ™ (T Cym—) e [T T
Lz z w 4105369 0o . FI—TI—Y - OAIOC duicale DUPS
20 m s eieu om FTr—2 o om | Glenr NUIP-10 nnmanTon
Lz z w r——Ty - FI—TI—Y c
20 m T 1o win Fa—
Lz z w 210 same 159 s Fra—
20 m - Cr— Fa—
Lz z w ET—T Frr—T - Py
20 m ET—YE 1275 e Cr—T)
Lz z w a0 saem osr AT )
20 m o0 saon 04 [T —Y e
Lz z w 150 same o1l 1817 w6 ET
20 m o 0 Ty a— Y R—"
1z z m 30 sz 029 1598 _am TR
5 ? = iem _men m o7 P
s 038 mnaw masteom >0 Foa— om
5 s w10 seom T FI—TI—Y
s 038 mnmnmaom o 76 o ——Y T
5 % w 100 seon 3 T
s 038 m (P TI—Y an o ——Y
5 z w a0 sazm sar 00 FI—TI—Y
s 038 m E— TR Ca—Y o ——Y
5 s w 0@ saim _ew s 00 FI—TI—Y
s 038 ™ Yo - D) o Fo——Y
5 s w 78 samsa 57 FIERTF m m —om cear
s [XTE m F T TR oS —
5 z w 03 sai06 s 98 ors FI—TI—Y
125 038 m TR [ m—s oS — T
5 z w 79 sams0 se 102 w0 FR—TI—Y
s 038 m s 157 ETOR) oS —
5 w 50 saee _6se 133675 FI—TI—Y c
s 038 m FE T T— E oS — T
5 z w Om se061 63 Frrm— FI—TI—Y c
s 038 m o0 maam > T o | Cear
5 w 215 _mme 3 o 951 074 06 653 [cear
s 038 m T TR I son 08404 pon [cienr
5 z w 90 sam s a7 078 ose 1703 [ciear
s [XTE m T TR— T4 o o138 [cienr
5 z w o0 s s 556 s 39 rin [ciear
s XTE ™ im0 ¥ i 0541 nta 1973 {clenr
106 = Aen  won wmww R—T) FR——Y
x X 105 m A s wm am r—TY Fra— om
100 mAmn arew e r— Fo——Y
x X 109 w 75 amam Ros ER—TY FI—TI—Y
100 m T T X T T 0q o S——Y
x X 105 w A0 wmim _ese s ER—Y PR TI—Y
100 m i mom on a1 F—7) Fo——Y
x X 105 w S0 o 025 o Fa—y FI—TI—Y
100 m S nad 011 wen & o ——Y
x X 109 w on e o1 Sia FR—TI—Y
100 m EZvR—Y 0% aan o ——Y
x X 105 w 750 e 0s Trm—rY FI—TI—Y
100 ™ i a7 an 7 S0 o rr o ot o e e v e
x X 109 w 3as s 020 7e  oom FI—TI—Y
100 mAem aom 74 ey o ——Y 2
x X 105 m e _amom e TR FR—TI—Y
109- m A arsw sos E e o ——Y oo ot of oo e 1
% % 1091 mAom _arem ear YTy C ——
100 190 46105 asoum m G0 maw  am  am v a0 m o m_|
E E 109 a ss0un w E—T) 797 ey 366 027 o7 |pucedavaierioupan
100 190 6108 asoun m P ot 5 FA— 261 on Sent 77 =
x = 109 20 26105 esoum w 0 wsm 1m om T ETR—T
100 150 6108 amoun m s amw7arinan E— PR YT I—
x = 105 o 5908 w a0 womm B3 T—TY T 02
100 46108 s oan m i - P pT— Coor
= [ETR—rT = o = Fr—— = PR —r
x ry FETa—) m S0 mem m Py m—m —m Jona
3 [ IR— m A4 emomom 3 o ——Y
x ry FeTa— w ) P I— Y FI—TI—Y
A5S FETI— mAim  mem Te AN ns e mmom
x ry o1 w ) P TI— Y FR—TI—Y
3 FETR—T mAem e mmomm 3 FoS——Y Fm
x ry FeTR— w =y P TI— Py PR
3 i1 m ot 3 o —— 3 o S ——T
x ry FETR—T masw wmesn Fra— Y FR—TI—Y
A5S [ IR—r PN YT T R ST ST o S——Y
x ry FET— w ) P R— Py PR
ASS FETI— m oTn man Ter Tmwma oS —
T PGP OK. AL it
: a2 o m  ams om0 osm  en s o o o comoveroe
LS FET— m ™ Fr—— o o S — T T
x ry o1 w ) P T— Y PR
3 o1 m m o —— o e [T Y P
x ry o1 w ) P TI— Py PR
s o1 m m F—— 3 oS ——T
x ry o1 w ) P TE— Py PR
s i1 m m F—— 3 o S —— T
x ry o1 w ) P TI— Py m—m —m o
s o1 m m F—— 3 o S —— T
x ry o1 w ) P TI— Py PR
s 1 m ™ o —— o o S ——T
o = A e m e FrR——Y
1650 w3 perms Fra—Y P I—T
om m a0 samr om m oan o S——Y
om m o0 ome 155 e FI—TI—Y
£ mams e var in & o ——Y
2000 m e omsw e Frr— FI—TI—Y
1007 maom et aom o oo o S——Y
m a0 sme s FET ) FI—TI—Y
1000 m o7 aoa am o 1> m—m
>11000 msmp 270 os 12 ) FI—TI—Y
11000 S Y7 YT TE—Y o S — T
20 meom om0 FET R FI—TI—Y c
oo m a0 seew aor FTE— o S ST [T
2200 mase 95 om FER— FI—TI—Y - ONOC duicale DUPTS
10 m otz FETI—T Fa—
T30 mams semy _oms 1597w Fra—
50 m omn o s > B Fa—
B m 300 300w s o 735 Fra—
A m a0 wew s =TT Fom—
50 mam0 e oas TR T—
e m o7 aoem o v [Ty
3 m a0 seew s TrT—TY 037 07
0 m o7 anom e 5 £ o 0%
310 mas0_sesw o> 675 cor 0512 0w
i moen w103 > ) o 010
) m_asn 791 ooz T [F
o0 = awm e m Frra—
11000 mAwn 0w o Fa—
>11000 w FYT Y TTa— . Fr—
om ™ o0 asor Sie Fa—
1000 w os0 _aort ) Fra—
2060 ™ w0 aa7t G0 Fm—
3000 w om0 anoar a8 Fra—
o m T iy Fa—
1000 w 30195 ER—TY FI—TI—Y o
11000 PN Y T eI o S——Y
50 w s w0 0% 106 a o —m —om e
) m T TR LTI oS — T
160 w 780 w0007 05 e FR—TI—Y
i ™ FTa—Y 001 [ m— P S S VT T T
) w 10 _a09m _oom Frr— om o [Siow s Dup-2s
3 m w0 i ia T o om Sy i e
) w 10 _m00u__ioa o om FI—TI—Y
o m s sem am YT— o ——Y
100 mous aioe - FI—TI—Y
mamnsemn [T Fa— m
m 20w aoem FrET] a7 07 a7
m w0 seom r— ¥ —TT
m e a0 AT m 05 s
m o seam T — o517 7 aear
m 210 a0 1350 om 010w s
o maom semn aai - ET—TY 7 4 T Saors v

Chevron Cansd Lt
ClsersimichastiDeskop! une 2017
20110823 2016 PUP - AL Tabls A-Lto A3 - A1 i Page 10122



AREAS 1 AND 3 GROUNDWATER MONITORING DATA
SEMHANNUAL PERIMETER MONITORING PROGRAM

N BURNABY REFINERY
3 e g s
H . B2z Ez .2 g 5
35 3 S5 g B 85 & 1
£8 §3 g8 I3 i & g S g g
34 2 8st &f st 3f sE 252 B g = 2
B 7 5% 28 £§ 35 = 53 22 g 3 z
52 g2 238 i: 23 i3 82 3% g iz g 2 @ E 3
Wern oo 2= 828 $% Ke 52 RR RAE 2 - s &2 8 ] F—
RGHANG207 WW0Z0T S B TS T ) FR——Y
[Aguw02-07 _woz: m oem  a0m3 o 515 FrR—Y om
A3MW0207 w0207 m T TR Y TR—T] e e m
w 00 0671 70n Tas. FI—TI—Y
m fmmnsm s £ o S——Y
w 7o 96106 TR o ——m ——omcon
m At anaetnoi 75y o S S— T
w ss0 901 026 6o PR TI—Y
m a0 anan o o S——Y
w TRy o o —m —om [cear
™ pr— ine e oS —
w 19 o1 36 o cear
m ST [P a— Fo——Y
w 706022 TEm—) o cear
m EIRRET) 3 w7 oS —— T
w T Tr—) o [puoeibvai oS em
m FI—E Py o S——Y
w 21 i e s o —w —om [Tubid
™ FET— 007 o7 oS — T
w o 15 om - Py
moen am ea X A—TY Dwr i i {cienr
m 30w a0 e T 6 o5 7 JCiear
m oo e e ero T 7 s
m a0 _aon o Y o 051 5 JClear
moin aom 1w FEL— P 7 ciear
m a0 _aon o 1585 w10 _om ose |-
[Aatmvioz08_wozoe x = T T ey PRI
A3MW0208 w0200 . m PR —) ons m 0 o
X T w FTE T —Y T3 P TI—T
AaMW0208 A2 w02 T m I —) o o S——Y i
T w S0 aam i1 75 P I—T
AaW0208 AW T m a0 i ns Ca— o S——Y
X T w 600 a1a72 36 FI—TI—Y
AaMW0208 AW T m a0 e 01 E— o ——Y
X T w S __mss 0 o 256 FR—TI—Y
AaMW0208 AW T m o1 10 s o S S— T
X T w 605 167 B0 FI—TI—Y c
AaMW0208 AW T m o> iy o S — T
X T w o1 w012 a0 FI—TI—Y c
A3MW0208 ASWoZ T m S0 o 01 an o S —
T mosw _mars 117 a0 FI—TI—Y c
T m s 7 om T—) o S — T
T w T TR T T o vensiy
T m YT T o mom [ Tetia
T w 190 mow oa -7 o e
T m 0w om - o —— oo 2 o o Sore e o ek S
T w S0 s o 360 s Z—T) 3 [cear
T m 2w om 0o S nas w1 cear
T w S5 msy _om 1010 aar a8 021 4 [cienr
T ™ ETITE T ) T 0 re S
X T w 190 e o1 vy 4160 9> [T
AMW0208 ASMWOZ. T ™ ETITE T T yom— 7 [cear
AGANGE0] WW030L = Awn  sren o £} o R——Y
[Aguw0z01 wos: mame o7 Py 320 17700 PR A—TY
A3MW0301 w0301 m a0 o70m o > e m
w3 7w T FR—TI—Y
AMW0301 AW mAwin 7o o oun o ——Y
m a0 prses 519 a0ids FI—TI—Y
AMW0301 AW m s oreas Cr Ty o S——Y
w30 oreme 1550 a0 FI—TI—Y
AMW0301 A0S mamnowom fian1owo o S——Y
m 3w orees Geo0 s FR—TI—Y
AMW0301 AW i owaw T o S — T
m am0  onoss 1510 600 PR TI—Y c
AW0301 A0S m o a0 am CETR—TY oS —
mas0 smom s 1250 6m FI—TI—Y c
A0, ASMWO3 S Y S T T o110 o S —
m A o s 1310 30w FI—TI—Y c
ASMW0301 ASMWO3 maemoree 7 70 o1 o S — T
m e omes s 1365 _awrs PR TI—Y c
AMW0301 ASMWO3 mAwn owore 1 YT o S——Y
mae0  onas 1657 _amen FI—T—Y c
ASMW0301 ATMWO3 m s owone 8> omwon 7asT s o e it
m a0 s 0 16w 2691 pesa 267 [cearoup1a
AMW0301 ASMWO3 maneowim G 1A s 1L6i tane 1207 |cien
w30 onms 694 1608 mawn 2650 a3 765
m o saie e am gers Cr— 765 | Clenr
m w0 omere _sse 7w isar _aen 7745 peer 1496 [cew
[Aamvi0z02 w0z = FT Y TR pm o
AMW0302 w0302 m (T —) [ETa—T Foa— om
w 20 nses 5 £ P I—T
AMW0302 A2MWOS ™ T — YT P T
w S0 oness 771 T P E—T
AMW0302 A0S m -y (YR (T
w Se0 s 047 C— P I—T
AMW0302 A0S m 2 e s AT A o S——Y
w S0 e il y—Y P S—T—T T
AMW0302 AW m a1 onsr I o S——
w 30 onmn EN—TTEY o —m —om e
AMW0302 AW m o onaon [ETI—) oS —
w 750 nozs 708 > FI—TI—Y
A3MW0302 A0 m s onaen [N T—TT o om | enr oAIOE e DU
w 920 noes [T a— s FI—TI—Y DUP76
A3MW0302 ASMWO ™ 05 onen (T Y o S —
w o a5 T2 e s FI—TI—Y c
A3MW0302 ASMWO m O Ta7rmen s o omcenrmupor
w 240 nses 700 w013 e FR—TI—Y ouP:
A3MW0302 A0 ™ T T iae o om o [Clear DUP-10
w Sa0oneos AT T [TE) 07 [nArt
A3MW0302 A0 m o0 onees [T —TY (T 03| clear
w 380 onmwn  0s  6e s 6w 051 969 | Cear DUPS
A3MW0302 ASMWO m S0 onew o1 em sas am peay & i
w om0 9505 041 7op s e 0556 4 Clear Mior bofad
AMW0302 ASMWO3 m o0 onpn 0w e iser iar oo KRN T2
AGNGE0T WW0308 S Y- T T - FR——Y
[A31W0203 _wos: mss0 oram TE—TY om o om
AW0303 w0303 m T T —) [ —1 .
w 750 nore 153 Fra— m
AMW0303 A0S m Y — T —Y o ——Y
w a0 055 FETI—T FI—TI—Y
AMW0303 A0S m Zanonion 03 Em— o ——Y
w 600 noen 045 FETI—T FI—TI—Y
AMW0303 A0S mAew owev 11 s o ——Y
messe oaawa FETa— FI—TI—Y
AMW0303 A0S maainowam 1 FrA— o ——Y
[A3MW0303 Az W03 msem _ompm 02 FE—r PR I—Y
01z e vl O
nuwos0s_azawos m a0 0w 65 e m m wm om
w S om0 087 e _1as iom FR—TI—Y
AMW0303  ATMWO m a7 onast 386 hp s e o S S—
w 000 7 01 e 13 _ma Fra— c
AMW0303 ATMWO3 m 1 o7on 105 aen 14t s FETR— m | Cloor
w 720 i 52 7w _i1is _sm Fra— «STor¥ i DUP75, BC. Gear
AMW0303 ASMWO m 0 onom 76s [TER—TEY [ETR— m [ Cleor D 1P-10
w 760 onion 15t 1507 s [a— - DUP70
ASMW0303 ASMWO m e onan 075 iia DaE 029 t6 [Tun
w G0 noin 023 T 605 046 ons [cienr
AMW0303 ATMWO3 m G0 on 05 a7 ram 105 &
w 00 nasa 029 - FETR— 5 JCiear
ASMW0303  ATMWO3 m o onotn a8z s 0029 e {cienr
[A3HW0303 —AaMWo m s omom 023 e FETI— 521 [car
[Aatmvioz08 wwoaor PSS VA7) 577 oS—Y -
ASMW0306 w0300 m 5077 zesa T 57T om
w20 303 FET R om
ASMW0306 A2 MWOTOL ™ R R — om
PR TR0 E R R— om
AMW0304— w03 m 5% 7o 13261070 om
[ ASMWOZ04 Mo PO T Y ETS B W— om
AMW03-04— w03 m 50578766 T T —Y om
s zmon 1 FIV R C— om
AMW0304— w03 mass zeass 0 72 [ — om
mam max 0 108550 o Jciear
AMW0304— w03 m 51 zeis 0 YT B o[l
[A31W030¢ wwos mam w0 ETU I R— o Sio
AMW0304~ w03 m 51178206 0 T S A— o Punet o cear
47 Zmel 0e2 b8 15 Sl om o loseiar.
AMWO304 s m %5 7ea% 078 625 Tas @1 om om i it
58 Zram aa bu T i o —[Rancry i 7 amber cotecied
AMW0304— w03 m 5% g7e% 1z os 14 @® m om i
T TR 4w mws oz 106 510 m om c
AMW0304— w03 m 5% 7m0 a2 Y ST — [l
[A31W030¢ wwos 4S5 ER TR R— 007475 [cearDup7m
AMW0304— w03 m 516 7eis il Taal 506 04 051 535 cear
4 Zman 016 Tier s om0z 218 Jcka
AMW0304~ w03 m 403 7o oz 1695 5 043 0% 203 |cearnipns
S WY S—F 12 T Y S oL 3
Mwos m 506 7875 033 1a5T 555 oar 0% 151
WGLGT T Si0ases w1 Fr— B E T S W TR o
o . s ET Z— e 1317 saser 7. 154 a0 m
MW 07 : 510 0 Fr— EED 125196 o om
MWELGT : 100 0 Era— EED EE T — om
v 100 3 Fr— EE) 05220 o o
¥ 2 r— T 20 w0 om
¥ 100 i ™ io mezr 17 R CR—Y om
¥ iz S O Y S TN 7 W E WS 1 ST =
124 m 765 saseo a5 701 101 30 o o[
™ T5M 21 690 7 w0 m o clousy
¥ 150 ™ 3%t q077 73 B4 150 mm o
¥ ™ Tiod 0% Bil 108 W9 o Jciear
¥ s A m 36001707 91 570 o[l
¥ . ™ T 525 152 om S e
v 110 - m LT P T — o clr
¥ s ™ L T—Y 995 2690 m om c
: Lapr3[ 2130 ™ ] 96: 2500 [ clear
¥ A 3 o LT TeEsez o c
: “aun1a] 2220 i m 3601156 Ta57aro 5708 197 Clenr
1 2] s o LT FE T 527 | Cear
: 22.0015] 2110 o m 36008 1715z pon T 1145 clenr
2r taser o ™ 33501 105 690 a3l 27 oom L 7 c
27 irasaras] 2110 s m 36049 707 93 to0s i7ee T ©7 |Genr pipR
: s o w ToW i7 676 Te% @M e 206 o7 -

Chevron Cansd Lt
ClsersimichastiDeskop! une 2017
20110823 2016 PUP - AL Tabls A-Lto A3 - A1 i Page 2022



AREAS 1 AND 3 GROUNDWATER MONITORING DATA
SEMHANNUAL PERIMETER MONITORING PROGRAM
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AREAS 1 AND 3 GROUNDWATER MONITORING DATA
SEMHANNUAL PERIMETER MONITORING PROGRAM
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AREAS 1 AND 3 GROUNDWATER MONITORING DATA
SEMHANNUAL PERIMETER MONITORING PROGRAM

N BURNABY REFNERY
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Abhreviations

sC Baller confimed

o Dee

0 Inemedate

L Lites

. Not applcablel avaiable

o Not detected

m Not monitored

ns Not Sampled

m Metre

masL Metres above sea level

mbgs Metres below ground surface

mgL Miligrams per e

. Wilires

m Milivoks

ppmy Parts per millon by volume

PPt r thousand

s Shalow

oS Totaldissolved solids

Toc Top of casing

orp Oxidation reduction potential

psiem Microsiemens per centimeter
Degree celsius

- No observaions roted

Notes:

Elevations are in Chevron Datum = Geodetic Datum + 91,51 feet.
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TABLE A-2

AREAS 1 AND 3 CONCENTRATIONS OF EXTRACTABLE PETROLEUM HYDROCARBONS IN GROUNDWATER
SEMI-ANNUAL PERIMETER MONITORING PROGRAM

CHEVRON BURNABY REFINERY
AREAS 1 AND 3 WELLS

Hg/L (ppb)
D ©
3 g
i 3 3 2
o 3 3 : g
z s < < 8 2 o 5 2
I I = 3 = E g 5] S g w
i b z z z i § 2 z £ &
= I w w Q = w X =
CSR - Stage 9 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 3300 2500 NS 4400.
CSR - Stage 9 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
CSR - Stage 10 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 2000 2500  300. 4400.
CSR - Stage 10 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
Site-Specific Screening Levels (SSSLs) 3000 5000 15000 15000 21000 7700 3200  3300. 4400.
Screened
Interval (m Laboratory Sample
Well ID Sample ID bgs) Report # Date
Al1-3D Al1-3D 10.9-15.5 4-May-04 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
A1-3D A1-3D 10.9-15.5 20-Oct-04 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
Al1-3D Al1-3D 10.9-15.5 21-Apr-05 <300. <1000. <100. <100. <0.5 <1 <0.5 <1.
A1-3D A1-3D 10.9-15.5 22-Sep-05 <300. <1000. <100. <100. <0.5 <1 <0.5 <1.
Al1-3D Al1-3D 10.9-15.5 4-Apr-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A1-3D A1-3D 10.9-15.5 31-Aug-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
Al1-3D Al1-3D 10.9-15.5 5-Apr-07 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A1-3D A1-3D 10.9-15.5 28-Aug-07 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
Al1-3D Al1-3D 10.9-15.5 10-Apr-08 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A1-3D A1-3D 10.9-15.5 26-Aug-08 - <250. <250. <100. <100. <0.5 <1. <0.5 <1.
Al1-3D Al1-3D 10.9-15.5 21-Apr-09 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A1-3D A1-3D 10.9-15.5 25-Aug-09 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
Al1-3D Al1-3D 10.9-15.5 22-Sep-10 - <250. 310. <100. <100. <0.5 <1. <0.5 <0.71
A1-3D A1-3D 10.9-15.5 3-May- <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
Al1-3D Al1-3D 10.9-15.5 20-Sep-. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A1-3D A1-3D 10.9-15.5 16-May-. - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
Al1-3D Al1-3D 10.9-15.5 4-Sep- - - <100. <100. <0.5 <0.5 <0.5 <0.75
A1-3D A1-3D 10.9-15.5 5-Sep- <250. <250.
AL-3D A1-3D 10.9-15.5 3-Apr-13 <250. <250. <100. <100. <05 <05 <05 <0.75
A1-3D A1-3D 10.9-15.5 27-Aug- <250. <250. <100. <100. <05 <05 <05 <0.75
AL-3D A1-3D 10.9-15.5__ L1464702-3 -Jun-14 <250. <250. <100. <100. <05 <05 <05 <0.75
A1-3D DUP-30 10.9-15.5 __ L1464702-4 -Jun-14 <250. <250. <100. <100. <05 <05 <05 <0.75
QA/QC RPD -Jun-14
A1-3D A1-3D 10.9-15.5  L1522243-1 23-Sep-14 <250. <250. <100. <100. <0.5 0.64 <0.5 0.81
A1-3D Al1-3D 10.9-15.5  L1611514-5 13-May-15 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A1-3D A1-3D 10.9-15.5 L1677757-10 23-Sep-15 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A1-3D Al1-3D 10.9-15.5  L1572244-1 5-Apr-16 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A1-3D A1-3D 10.9-15.5  L1833762-2 22-Sep-16 - <250. <250. - <0.5 <0.5 <0.5 <0.75 0.55
Al1-38 Al1-3S 1.1-41 30-Mar-06 - <250. <250. <100. <100. <0.5 <1. <0.5 <1.
Al1-3S Al1-3S 11-41 20-Apr-09 - <250. <250. <100. <100. <0.5 <1. <0.5 <1
Al1-38 Al1-3S 1.1-41 20-Sep-10 - <250. 350. <100. <100. <0.5 <1. <0.5 <0.71
Al1-3S Al1-3S 11-41 3-May-11 - <250. 510. <100. <100. <0.5 <1. <0.5 <0.71
Al1-12S Al1-12S 1.0-25 6-May-04 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
A1-12S Al1-12S 1.0-25 19-Oct-04 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
Al1-12S Al1-12S 1.0-25 19-Apr-05 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
A1-12S A1-12S 1.0-25 15-Sep-05 <300. <1000. <100. <100. <0.5 <1 <0.5 <1.
Al1-12S Al1-12S 1.0-25 4-Apr-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A1-12S A1-12S 1.0-25 5-Sep-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
Al1-12S Al1-12S 1.0-25 2-Apr-07 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A1-12S Al1-12S 1.0-25 28-Aug-07 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
Al1-12S Al1-12S 1.0-25 8-Apr-08 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A1-12S A1-12S 1.0-25 2-Sep-08 <250. <250. <100. <100. <0.5 <0.5 <0.5 <1.
Al1-12S Al1-12S 1.0-25 21-Apr-09 <250. <250. <100. <100. <0.5 <1. <0.5 <1
A1-12S A1-12S 1.0-25 25-Aug-09 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
Al1-12S Al1-12S 1.0-25 7-Apr-10 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A1-12S Al1-12S 1.0-25 7-Sep-10 - <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
Al1-12S Al1-12S 1.0-25 26-Apr-11 <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
A1-12S A1-12S 1.0-25 20-Sep-11 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
Al1-12S Al1-12S 1.0-25 18-May-12 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A1-12S A1-12S 1.0-25 23-Aug-12 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
Al1-12S Al1-12S 1.0-25 16-Apr-13 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A1-12S Al1-12S 1.0-25 -Sep-. - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A1-12S Al1-12S 1.0-25 L1459753- 23-May-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A1-12S A1-12S 1.0-25 L1511474- -Sep-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A1-12S Al1-12S 1.0-25 L1594270- 1-Apr-15 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A1-12S A1-12S 1.0-25 L1666479- 1-Sep-15 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A1-12S Al1-12S 1.0-25 L1745658- 16-Mar-16 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A1-12S Al1-12S 1.0-25 L1838680-: 4-Oct-16 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
Al-12C Al-12C 5.2-6.7 6-May-04 <300. <1000. <300. <1000. <100. <100. <0.5 <1 <0.5 <1.
Al-12C Al-12C 5.2-6.7 19-Oct-04 300. <1000. 300. <1000. <100. <100. <0.5 <1. <0.5 <1.
Al-12C DUP 10 5.2-6.7 19-Oct-04 370. <1000. 370. <1000. <100. <100. <0.5 <1. <0.5 <1.
QA/QC RPD 19-Oct-04 = = = = == ==
Al-12C Al-12C 5.2-6.7 19-Apr-05 <300. <1000. <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
Al-12C Al-12C 5.2-6.7 15-Sep-05 <300. <1000. <300. <1000. <100. <100. <0.5 <1 <0.5 <1.
Al-12C Al-12C 5.2-6.7 4-Apr-06 - <250. <250. <100. <100. <0.5 <1. <0.5 <1.
Al-12C Al-12C 5.2-6.7 5-Sep-06 - 310. <250. <100. <100. <0.5 <1. <0.5 <1
Al-12C DUP14 5.2-6.7 5-Sep-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
QA/QC RPD 5-Sep-06 = = = = =
Al-12C Al-12C 5.2-6.7 2-Apr-07 - <250. <250. <100. <100. <0.5 <1. <0.5 <1.
Al-12C Al-12C 5.2-6.7 28-Aug-07 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
Al-12C Al-12C 5.2-6.7 8-Apr-08 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
Al-12C Al-12C 5.2-6.7 26-Aug-08 280. 280. <100. <100. <0.5 <1. <0.5 <1
Al-12C Al-12C 5.2-6.7 21-Apr-09 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
Al-12C Al-12C 5.2-6.7 25-Aug-09 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
Al-12C Al-12C 5.2-6.7 7-Apr-10 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
Al-12C Al-12C 5.2-6.7 7-Sep-10 <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
Al-12C Al-12C 5.2-6.7 26-Apr-11 <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
Al-12C Al-12C 5.2-6.7 20-Sep-11 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
Al-12C DUP-31 5.2-6.7 20-Sep-11 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 20-Sep-11 = = = = =
Al-12C Al-12C 5.2-6.7 18-May-12 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
Al-12C Al-12C 5.2-6.7 23-Aug-12 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
Al-12C Al-12C 5.2-6.7 16-Apr-13 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
Al-12C Al-12C 5.2-6.7 3-Sep- <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
Al-12C Al-12C 5.2-6.7 L1459753- 23-May-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
Al-12C Al-12C 5.2-6.7 L1511474- 2-Sep-14 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
Al-12C Al-12C 5.2-6.7 L1594270- 1-Apr-15 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
Al-12C Al-12C 5.2-6.7 L1666479- 1-Sep-15 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
Al-12C Al-12C 5.2-6.7 L1745658-; 6-Mar-16 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
Al-12C DUP-7 5.2-6.7 L1745658-4 6-Mar-16 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 6-Mar-16 - - - - - -
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TABLE A-2

AREAS 1 AND 3 CONCENTRATIONS OF EXTRACTABLE PETROLEUM HYDROCARBONS IN GROUNDWATER
SEMI-ANNUAL PERIMETER MONITORING PROGRAM

CHEVRON BURNABY REFINERY
AREAS 1 AND 3 WELLS

Hg/L (ppb)
= ©
3 g
i 3 3 2
o 3 3 : g
z s < < 8 2 o 5 2
I I = 3 s E g 5] S g w
i b z z z i § 2 z £ &
= I w w s3] = w X =
CSR - Stage 9 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 3300 2500 NS 4400.
CSR - Stage 9 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
CSR - Stage 10 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 2000 2500  300. 4400.
CSR - Stage 10 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
Site-Specific Screening Levels (SSSLs) 3000 5000 15000 15000 21000 7700 3200  3300. 4400.
Screened
Interval (m Laboratory Sample
Well ID Sample ID bgs) Report # Date
Al-12C Al-12C 5.2-6.7 L1838680-3 4-Oct-16 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
Al1-12D Al1-12D 1.7-3.2 6-May-04 520. <1000. 180. 180. <0.5 <1. <0.5 <1
A1-12D A1-12D 1.7-32 19-Oct-04 630. <1000. 160. 160. <0.5 <1. <0.5 <1.
Al1-12D Al1-12D 1.7-3.2 19-Apr-05 560. <1000. 120. 120. <0.5 <1. <0.5 <1
A1-12D A1-12D 1.7-32 15-Sep-05 400. <1000. <100. <100. <0.5 <1 <0.5 <1.
Al1-12D DUP200 1.7-3.2 15-Sep-05 390. <1000. <100. <100. <0.5 <1 <0.5 <1.
QA/QC RPD 15-Sep-05 - - - - - -
Al1-12D Al1-12D 1.7-32 4-Apr-06 400. <250. 400. <250. 120. 120. <0.5 <1. <0.5 <1.
A1-12D DUP13 1.7-3.2 4-Apr-06 490. <250. 490. <250. 110. 110. <0.5 <1. <0.5 <1.
QA/QC RPD 4-Apr-06 = = = = = =
A1-12D A1-12D 1.7-32 5-Sep-06 480. <250. 480. <250. <100. <100. <0.5 <1. <0.5 <1.
Al1-12D DUP15 1.7-32 5-Sep-06 460. <250. 460. <250. <100. <100. <0.5 <1. <0.5 <1.
QA/QC RPD 5-Sep-06 - - - - - -
Al1-12D Al1-12D 1.7-3.2 2-Apr-07 540. [<2s0. 540. <250. 120. 120. <0.5 <1. <0.5 <1.
A1-12D A1-12D 1.7-32 28-Aug-07 350. <250. 350. <250. <100. <100. <0.5 <1. <0.5 <1.
Al1-12D Al1-12D 1.7-3.2 8-Apr-08 550. [<2s0. 550. <250. 110. 110. <0.5 <1. <0.5 <1.
A1-12D A1-12D 1.7-32 28-Aug-08 510. | <2s50. 510. <250. <100. <100. <0.5 <1. <0.5 <1.
Al1-12D Al1-12D 1.7-32 21-Apr-09 450. <250. 450. <250. <100. <100. <0.5 <1. <0.5 <1
A1-12D A1-12DX 1.7-3.2 21-Apr-09 440. <250. 440. <250. <100. <100. <0.5 <1. <0.5 <1.
QA/QC RPD 21-Apr-09 = = == = = =
A1-12D A1-12D 1.7-32 25-Aug-09 - 470. <250. <100. <100. <0.5 <1. <0.5 <1.
Al1-12D Al1-12DX 1.7-32 25-Aug-09 480. <250. <100. <100. <0.5 <1. <0.5 <1
QA/QC RPD 25-Aug-09 - - - - -
Al1-12D Al1-12D 1.7-32 7-Apr-10 - 470. <250. <100. <100. <0.5 <1. <0.5 <1
A1-12D A1-12DX 1.7-3.2 7-Apr-10 450. <250. <100. <100. <0.5 <1. <0.5 <1.
QA/QC RPD 7-Apr-10 = = = = =
A1-12D A1-12D 1.7-32 7-Sep-10 - 480. <250. <100. <100. <0.5 <1. <0.5 <0.71
Al1-12D DUP-5 1.7-32 7-Sep-10 400. <250. <100. <100. <0.5 <1. <0.5 <0.71
QA/QC RPD 7-Sep-10 - - - - -
Al1-12D Al1-12D 1.7-32 26-Apr-11 - 380. <250. 110. 110. <0.5 <1. <0.5 <0.71
A1-12D DUP-19 1.7-3.2 26-Apr-11 350. <250. <100. <100. <0.5 <1. <0.5 <0.71
QA/QC RPD 26-Apr-11 = == = = =
A1-12D A1-12D 1.7-32 20-Sep-11 - 340. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
Al1-12D Al1-12D 1.7-3.2 18-May-12 380. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A1-12D A1-12D 1.7-32 23-Aug-12 330. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
Al1-12D DUP-18 1.7-3.2 23-Aug-12 340. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 23-Aug-12 - - - - -
Al1-12D Al1-12D 1.7-3.2 16-Apr-13 280. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A1-12D DUP-24 1.7-3.2 16-Apr-13 350. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 16-Apr-13 = == = = =
A1-12D A1-12D 1.7-32 3-Sep-13 310. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
Al1-12D DUP-21 1.7-3.2 -Sep- 280. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD -Sep-13 - - - - -
Al1-12D Al1-12D 1.7-3.2 L1459753-2 -May-14 330. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A1-12D DUP-24 1.7-3.2 L1459753-4 -May-14 430. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD -May-14
AL-12D A1-12D 17-32  L1511474-2 -Sep-14 <250. <250. <100. <100. <0.5 <05 <05 <0.75
Al1-12D DUP-20 1.7-3.2 L1511474-4 -Sep-14 300. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD -Sep-14 - - - - -
A1-12D Al1-12D 1.7-3.2 L1594270-2 -Apr-15 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A1-12D DUP-6 1.7-3.2 L1594270-4 -Apr-15 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QAI/QC RPD -Apr-15
AL-12D A1-12D 17-32 _ L1666479-2 -Sep-15 380. <250. <100. <100. <0.5 <05 <05 <0.75
A1-12D DUP-10 1.7-3.2 L1666479-4 -Sep-15 280. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD -Sep-15 - - - - -
A1-12D Al1-12D 1.7-32 L1745658-2 16-Mar-16 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A1-12D A1-12D 1.7-32 L1838680-2 4-Oct-16 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A1-12D DUP-10 1.7-32 838680-4 4-Oct-16 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 4-Oct-16 - - - - - -
A3MW02-05 MW02-05 2.4-6.1 5-May-04 <300. <1000. <300. <1000. <100. <100. 0.73 <1 0.72 <1.
A3MW02-05 MW02-05 2.4-6.1 25-Oct-04 330. <1000. 420. <1000. <100. <100. 4.85 <1. 1.99 25
A3MW02-05 MW02-05 2.4-6.1 26-Apr-05 <300. <1000. <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-05 MW02-05 2.4-6.1 20-Sep-05 620. [ <1000. 790. <1000. <100. <100. 14.2 <1 2.52 3.4
A3MW02-05 A3 MW02-05 2.4-6.1 30-Mar-06 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-05 A3 MW02-05 2.4-6.1 28-Jun-06 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-05 A3 MW02-05 2.4-6.1 24-Jul-06 450. <250. 550. <250. <100. <100. <0.8 <1. 0.86 <1.2
A3MW02-05 A3 MW02-05 2.4-6.1 31-Aug-06 850. [ ss0. 1060. 550. <100. <100. 9.3 <1. 1.7 2.6
A3MW02-05 MW02-05 2.4-6.1 4-Apr-07 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-05 MW02-05X 2.4-6.1 4-Apr-07 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
QA/QC RPD 4-Apr-07 - - - - - -
A3MW02-05 MW02-05 2.4-6.1 28-Aug-07 510. [ seo0. 540. 560. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-05 A3 MW02-05 2.4-6.1 9-Apr-08 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-05 A3 MW02-05 2.4-6.1 28-Aug-08 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-05 A3 MW02-05 2.4-6.1 4-Sep-08 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-05 A3 MW02-05 2.4-6.1 27-Apr-09 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-05 A3 MW02-05 2.4-6.1 3-Sep-09 320. <250. 350. <250. <100. <100. 0.51 <1. <0.5 <1.
A3MW02-05 A3 MW02-05 2.4-6.1 19-Apr-10 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1
A3MW02-05 A3 MW02-05 2.4-6.1 0-Sep-10 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
A3MW02-05 DUP-15 2.4-6.1 0-Sep-10]| <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
QA/QC RPD 0-Sep-10 - - - - - -
A3MW02-05 A3 MW02-05 2.4-6.1 4-May-11 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
A3MW02-05 A3 MW02-05 2.4-6.1 27-Sep-11 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-05 A3 MW02-05 2.4-6.1 16-May-12 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-05 A3MW02-05 2.4-6.1 20-Sep-12 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-05 A3MW02-05 2.4-6.1 10-Apr-13 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-05 A3MW02-05 2.4-6.1 L1357011-1 3-Sep-. <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-05 A3MW02-05 2.4-6.1 L1461846-4 28-May-14 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-05 DUP-29 2.4-6.1 L1461846-6 28-May-14 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QAI/QC RPD 28-May-14
A3MWO02-05 A3MW02-05 2461 L1509397-5 __ 27-Aug-14 <250. <250. <250. <250. <100. <100. <0.5 <05 <05 <0.75
A3MW02-05 DUP-19 2461 L1509397-7 __ 27-Aug-14 <250. <250. <250. <250. <100. <100. <0.5 <05 <05 <0.75
QAIQC RPD 27-Aug-14
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TABLE A-2

AREAS 1 AND 3 CONCENTRATIONS OF EXTRACTABLE PETROLEUM HYDROCARBONS IN GROUNDWATER
SEMI-ANNUAL PERIMETER MONITORING PROGRAM

CHEVRON BURNABY REFINERY
AREAS 1 AND 3 WELLS

Hg/L (ppb)
D ©
3 g
i 3 3 2
o 3 3 : g
z s < < 8 2 o 5 2
I I = 3 s E g 5] S g w
i b z z z i § 2 z £ &
= I w w Q = w X =
CSR - Stage 9 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 3300 2500 NS 4400.
CSR - Stage 9 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
CSR - Stage 10 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 2000 2500  300. 4400.
CSR - Stage 10 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
Site-Specific Screening Levels (SSSLs) 3000 5000 15000 15000 21000 7700 3200  3300. 4400.
Screened
Interval (m Laboratory Sample
Well ID Sample ID bgs) Report # Date
A3MW02-05 A3MW02-05 2.4-6.1 L1597132-1 -Apr-15 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-05 DUP-8 2.4-6.1 L1597132-3 -Apr-15 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD -Apr-15 = = = = = =
A3MW02-05 A3MW02-05 2.4-6.1 L1667283-4 -Sep-15 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-05 A3MW02-05 2.4-6.1 L1745655-2 16-Mar-16 310. 470. 320. 470. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-05 A3MW02-05 2.4-6.1 830885-1 19-Sep-16 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-06 MW02-06 3.4-6.4 5-May-04 530. [ <1000. 540. <1000. 220. 220. 0.77 <1. <0.5 18
A3MWO02-06 MW02-06 3.4-6.4 25-Oct-04 460. <1000. 460. <1000. 230. 230. <0.5 <1. <0.5 2.
A3MW02-06 MW02-06 3.4-6.4 26-Apr-05 500. <1000. 500. <1000. 300. 300. <0.5 <1. <0.5 38
A3MW02-06 A1l-MW02-06 3.4-6.4 19-Sep-05 540. [ <1000. 550. <1000. 140. 140. <0.5 <1 <0.5 11
A3MW02-06 A3 MW02-06 3.4-6.4 30-Mar-06 470. <250. 460. <250. 230. 220. <0.5 <1. <0.5 <2.
A3MW02-06 A3 MW02-06 3.4-6.4 28-Jun-06 500. <250. 510. <250. 230. 230. <0.5 <1. <0.5 18
A3MW02-06 DUP1 3.4-6.4 28-Jun-06 490. <250. 500. <250. 240. 240. <0.5 <1. <0.5 1.7
QA/QC RPD 28-Jun-06 = = = = = ==
A3MW02-06 A3 MW02-06 3.4-6.4 31-Aug-06 440. <250. 450. <250. 210. 210. <0.5 <1. <0.5 12
A3MWO02-06 MW02-06 3.4-6.4 4-Apr-07 490. <250. 490. <250. 140. 140. <0.5 <2. <0.5 25
A3MW02-06 A3 MW02-06 3.4-6.4 28-Aug-07 530. <250. 540. <250. 120. 120. <0.5 <1. <0.5 23
A3MW02-06 A3 MW02-06 3.4-6.4 9-Apr-08 540. <250. 540. <250. 190. 190. <0.5 <1. <0.5 <25
A3MW02-06 A3 MW02-06X 3.4-6.4 9-Apr-08 540. <250. 550. <250. 240. 240. <0.5 <1. <0.5 <2.5
QA/QC RPD 9-Apr-08 = = = = = =
A3MW02-06 A3 MW02-06 3.4-6.4 28-Aug-08 480. <250. 480. <250. <120. <120. <0.5 <1. <0.5 <35
A3MWO02-06 A3 MW02-06 3.4-6.4 27-Apr-09 470. <250. 480. <250. 270. 270. <0.5 <1. <0.5 16
A3MW02-06 A3 MW02-06 3.4-6.4 3-Sep-09 540. [ _<2s50. 550. <250. 210. 210. <0.5 <1. <0.5 1.
A3MW02-06 A3 MW02-06 3.4-6.4 19-Apr-10 530. | <250. 530. <250. 250. 250. <0.5 <1. <0.5 2.5
A3MW02-06 A3 MW02-06X 3.4-6.4 19-Apr-10 480. <250. 480. <250. 280. 280. <0.5 <1. <0.5 2.6
QA/QC RPD 19-Apr-10 = = == = = =
A3MW02-06 A3 MW02-06 3.4-6.4 7-Sep-10 570. 380. 570. 380. 250. 260. <0.5 <1. <0.5 1.52
A3MWO02-06 A3 MW02-06 3.4-6.4 4-May-11 590. <250. 610. <250. 400. 390. <7.4 <1. 6.94 3.51
A3MW02-06 DUP-25 3.4-6.4 4-May-11 600. <250. 630. <250. 370. 360. <7.6 <1. 7.33 3.63
QA/QC RPD 4-May-11 = = = = 5.5% =
A3MW02-06 A3 MW02-06 3.4-6.4 27-Sep-11 360. <250. 370. <250. 200. 200. <0.5 <0.5 <0.5 <0.75
A3MW02-06 DUP-36 3.4-6.4 27-Sep-11 340. <250. 350. <250. 130. 130. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 27-Sep-11 - - - - - -
A3MWO02-06 A3 MW02-06 3.4-6.4 15-May-12 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-06 A3MW02-06 3.4-6.4 20-Sep-12 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-06 A3MW02-06 3.4-6.4 10-Apr-13 <250. <250. <250. <250. 130. 130. <0.5 <0.5 <0.5 <0.75
A3MW02-06 A3MW02-06 3.4-6.4 3-Sep- <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-06 A3MW02-06 3.4-6.4 L1461846-5 28-May-14 290. <250. 300. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-06 A3MW02-06 3.4-6.4 L1509397-6 27-Aug-14 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MWO02-06 A3MW02-06 3.4-6.4 L1597132-; 9-Apr-15 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-06 A3MW02-06 3.4-6.4 L1667283- -Sep-15 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-06 A3MW02-06 3.4-6.4 L1745655- 16-Mar-16 <250. <250. <250. <250. 130. 130. <0.5 <0.5 <0.5 <0.75
A3MW02-06 A3MW02-06 3.4-6.4 830885- 19-Sep-16 320. <250. 320. <250. <100. <150. <0.5 <0.5 <0.5 <0.75
A3MW02-07 MW02-07 3.1-6.2 5-May-04 <300. <1000. <100. <100. 0.69 <1. <0.5 <1.
A3MW02-07 MW02-07X 3.1-6.2 5-May-04 <300. <1000. <100. <100. 0.66 <1. <0.5 <1.
QA/QC RPD 5-May-04 - - - - - -
A3MW02-07 MWwW02-07 3.1-6.2 25-Oct-04 - 390. <1000. <100. <100. <0.5 <1. <0.5 <1
A3MW02-07 MW02-07 3.1-6.2 26-Apr-05 - 450. <1000. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-07 A3-MW02-07 3.1-6.2 19-Sep-05 <300. <1000. <300. <1000. <100. <100. <0.5 <1 <0.5 <1.
A3MW02-07 A3 MW02-07 3.1-6.2 30-Mar-06 280. <250. 350. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-07 A3 MW02-07 3.1-6.2 31-Aug-06 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-07 A3 MW02-07 3.1-6.2 4-Apr-07 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-07 A3 MW02-07 3.1-6.2 28-Aug-07 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-07 A3 MW02-07 3.1-6.2 9-Apr-08 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-07 A3 MW02-07 3.1-6.2 28-Aug-08 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-07 A3 MW02-07 3.1-6.2 27-Apr-09 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-07 A3 MW02-07 3.1-6.2 3-Sep-09 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-07 A3 MW02-07 3.1-6.2 19-Apr-10 340. <250. 440. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-07 A3 MW02-07 3.1-6.2 7-Sep-10 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
A3MW02-07 A3 MW02-07 3.1-6.2 4-May-11 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
A3MW02-07 A3 MW02-07 3.1-6.2 15-May-12 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-07 A3MW02-07 3.1-6.2 20-Sep-12 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-07 A3MW02-07 3.1-6.2 10-Apr-13 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-07 A3MW02-07 3.1-6.2 28-Aug-. <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-07 A3MW02-07 3.1-6.2 L1461850-2 28-May-14 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-07 A3MW02-07 3.1-6.2 L1509407-4 27-Aug-14 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-07 A3MW02-07 3.1-6.2 L1597133-; 9-Apr-15 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-07 A3MW02-07 3.1-6.2 L1667287- -Sep-15 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-07 A3MW02-07 3.1-6.2 L1745659-; 16-Mar-16 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-07 A3MW02-07 3.1-6.2 830885- 19-Sep-16 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75 <0.5
A3MW02-08 MW02-08 1555 4-May-04 <300. <1000. <100. <100. 2.76 <1. 1.33 <1.
A3MW02-08 MW02-08 1555 25-Oct-04 <300. <1000. <100. <100. 0.64 <1. <0.5 <1.
A3MW02-08 MW02-08 1555 26-Apr-05 - <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-08 MW02-08 1555 19-Sep-05 <300. <1000. <300. <1000. <100. <100. 0.51 <1 <0.5 29
A3MW02-08 A3 MW02-08 1555 30-Mar-06 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-08 A3 MW02-08 1555 31-Aug-06 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 19
A3MW02-08 A3 MW02-08 1555 4-Apr-07 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-08 A3 MW02-08 1555 28-Aug-07 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 55
A3MW02-08 A3 MW02-08 1555 9-Apr-08 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-08 A3 MW02-08 1555 28-Aug-08 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-08 A3 MW02-08 1555 27-Apr-09 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-08 A3 MW02-08 1555 3-Sep-09 <250. <250. <250. <250. <100. <100. <0.5 <1. 0.87 <1.
A3MW02-08 A3 MW02-08 1555 19-Apr-10 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW02-08 A3 MW02-08 1555 7-Sep-10 <250. <250. <250. <250. <100. <100. <0.55 <1. 0.77 1.38
A3MW02-08 A3 MW02-08 1555 4-May-11 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
A3MW02-08 A3 MW02-08 1555 15-May-12 <250. 770. <250. 780. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-08 A3MW02-08 1555 20-Sep-12 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-08 A3MW02-08 1555 10-Apr-13 <250. 270. <250. 270. <100. 200. <0.5 8.58 314 133.
A3MW02-08 A3MW02-08 1555 27-Aug-13 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-08 A3MW02-08 1555 L1461850-3 28-May-14 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-08 A3MW02-08 1555 L1509407-5 27-Aug-14 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
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TABLE A-2

AREAS 1 AND 3 CONCENTRATIONS OF EXTRACTABLE PETROLEUM HYDROCARBONS IN GROUNDWATER
SEMI-ANNUAL PERIMETER MONITORING PROGRAM
CHEVRON BURNABY REFINERY

AREAS 1 AND 3 WELLS

Hg/L (ppb)
D ©
3 g
i 3 3 2
o 3 3 : g
z s < < 8 2 o 5 2
I I = 3 s E g 5] S g w
b o z z T g 5 3 z 3 =
= I w w Q = w X =
CSR - Stage 9 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 3300 2500 NS 4400.
CSR - Stage 9 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
CSR - Stage 10 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 2000 2500  300. 4400.
CSR - Stage 10 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
Site-Specific Screening Levels (SSSLs) 3000 5000 15000 15000 21000 7700 3200  3300. 4400.
Screened
Interval (m Laboratory Sample
Well ID Sample ID bgs) Report # Date
A3MW02-08 A3MW02-08 1555 L1597133-! 9-Apr-15 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-08 A3MW02-08 1555 L1667287- -Sep-15 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-08 A3MW02-08 1555 L1745659- 16-Mar-16 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW02-08 A3MW02-08 1555 830885-4 19-Sep-16 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW03-01 MW03-01 15-6.1 4-May-04 <300. <1000. <100. <100. 4.52 <1. 0.99 <1.
A3MWO03-01 MW03-01 15-6.1 25-Oct-04 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
A3MWO03-01 MW03-01 15-6.1 26-Apr-05 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
A3MWO03-01 A3-MW03-01 15-6.1 20-Sep-05 <300. <1000. <100. <100. <0.5 <1 <0.5 <1.
A3MWO03-01 A3 MW03-01 15-6.1 30-Mar-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MWO03-01 A3 MW03-01 15-6.1 31-Aug-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MWO03-01 A3 MW03-01 15-6.1 4-Apr-07 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MWO03-01 A3 MW03-01 15-6.1 28-Aug-07 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW03-01 A3 MW03-01 15-6.1 3-Apr-08 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MWO03-01 A3 MW03-01 15-6.1 28-Aug-08 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MW03-01 A3 MW03-01 15-6.1 27-Apr-09 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MWO03-01 A3 MW03-01 15-6.1 3-Sep-09 <250. <250. <100. <100. <0.5 <1. <0.5 <1
A3MW03-01 A3 MW03-01 15-6.1 19-Apr-10 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
A3MWO03-01 A3 MW03-01 15-6.1 7-Sep-10 - <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
A3MWO03-01 A3 MW03-01 15-6.1 4-May-11 <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
A3MWO03-01 A3 MW03-01 15-6.1 28-Sep-11 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW03-01 A3 MW03-01 15-6.1 16-May-12 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MWO03-01 A3MW03-01 15-6.1 18-Sep-12 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW03-01 A3MW03-01 15-6.1 9-Apr-13 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MWO03-01 A3MW03-01 15-6.1 1354933 28-Aug- - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW03-01 A3MW03-01 15-6.1 L1462453- 29-May-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MWO03-01 A3MW03-01 15-6.1 L1509407- 7-Aug-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW03-01 DUP-18 15-6.1 L1509407-8 7-Aug-14 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QAI/QC RPD 7-Aug-14
A3MW03-01 A3MW03-01 15-6.1 L1597689- 10-Apr-15 <250 <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MWO03-01 A3MW03-01 15-6.1 L1668411- -Sep-15 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MWO03-01 A3MW03-01 15-6.1 L1745070- 15-Mar-16 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MWO03-01 A3MW03-01 15-6.1 L1832800- 21-Sep-16 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75 <0.5
A3MWO03-02 MW03-02 2.3-8.3 4-May-04 920. <1000. 930. <1000. 1020. 900. 119. <2. 19 <2.
A3MW03-02 MW03-02 2.3-83 25-Oct-04 870. <1000. 870. <1000. 770. 620. 137. 1.4 2.18 3.6
A3MWO03-02 MW03-02 2.3-8.3 26-Apr-05 1120. <1000. 1140. <1000. 1120. 1070. 41.8 17 9.29 2.4
A3MW03-02 Dup 106 2.3-83 26-Apr-05 1240. <1000. 1260. <1000. 1070. 1010. 42.7 22 9.39 3.4
QA/QC RPD 26-Apr-05 = = == 4.6% 5.8% 2.1% 1.1% =
A3MW03-02 A3-MW03-02 2.3-83 20-Sep-05 580. [ <1000. 580. <1000. 270. 220. 54. <1. 0.76 <1.
A3MWO03-02 DUP205 2.3-8.3 20-Sep-05 590. | <1000. 590. <1000. 280. 230. 58.8 <1 0.83 <1.
QA/QC RPD 20-Sep-05 - - - - 8.5% - -
A3MWO03-02 A3 MW03-02 2.3-8.3 30-Mar-06 830. 280. 840. 280. 660. 620. 36.8 1.4 3.83 2.8
A3MW03-02 A3 MW03-02 2.3-83 31-Aug-06 460. <250. 460. <250. 200. 180. 18.5 <2. 0.64 <15
A3MWO03-02 DUP11 2.3-8.3 31-Aug-06 560. <250. 560. <250. 270. 250. 18.2 <1 <0.5 <1
QAIQC RPD 31-Aug-06 1.6%
A3MWO03-02 MW03-02 2.3-8.3 4-Apr-07 700. <250. 700. <250. 580. 530. 45.5 <2. 2.64 2.3
A3MW03-02 MW03-02 2.3-83 28-Aug-07 920. <250. 920. <250. 500. 420. 82.6 <25 <13 <2.5
A3MWO03-02 MW03-02 2.3-8.3 3-Apr-08 1000. <250. 1000. <250. 770. 720. 43.4 <2. <1. <7.
A3MW03-02 MW03-02X 2.3-83 3-Apr-08 1160. <250. 1170. <250. 890. 840. 44. <3. <2. 6.2
QA/QC RPD 3-Apr-08 = = = 14.5% 15.4% 1.4% = =
A3MW03-02 MW03-02 2.3-83 28-Aug-08 750. <250. 750. <250. 770. 750. 239 11 <0.5 <138
A3MWO03-02 MW03-02 2.3-8.3 27-Apr-09 1080. <250. 1090. <250. 1240. 1210. 25.4 <2. 1 7.6
A3MW03-02 MW03-02X 2.3-83 27-Apr-09 1160. <250. 1170. <250. 980. 950. 23.8 <2. <1. 6.7
QA/QC RPD 27-Apr-09 = = == 23.4% 24.1% 6.5% = 12.6%
A3MW03-02 MW03-02 2.3-83 3-Sep-09 580. [ _<2s50. 580. <250. 360. 350. 8.73 <1. <0.5 <1.
A3MWO03-02 MW03-02X 2.3-8.3 3-Sep-09 660. | <2s0. 670. <250. 500. 490. 18.5 <1 <0.5 <1.
QAIQC RPD 3-Sep-09 71.8% -
A3MWO03-02 MW03-02 2.3-8.3 19-Apr-10 960. [_<250. 960. <250. 740. 730. 4.73 <1. <0.5 4.8
A3MW03-02 MW03-02X 2.3-83 19-Apr-10 910. | <2s50. 920. <250. 770. 760. 5.27 <1 0.59 6.1
QA/QC RPD 19-Apr-10 = = == 4.0% 4.0% 10.8% = =
A3MW03-02 MW03-02 2.3-83 7-Sep-10 720. [ _<2s50. 720. <250. 530. 550. 129 <1. <0.5 0.72
A3MWO03-02 DUP-4 2.3-8.3 7-Sep-10 810. | <2s0. 810. <250. 510. 520. 10.6 <1 <0.5 <0.71
QA/QC RPD 7-Sep-10 - - - 3.8% 5.6% 19.6% - -
A3MWO03-02 A3 MW03-02 2.3-8.3 4-May-11 610. [_<250. 610. <250. 390. 390. <0.83 <1. <0.5 0.73
A3MW03-02 DUP-26 2.3-83 4-May-11 650. | <2s50. 650. <250. 410. 410. 0.9 <1. <0.5 0.79
QAI/QC RPD 4-May-11
A3MW03-02 MW03-02 2.3-83 28-Sep-11 830. <250. 830. <250. 720. 720. <5. 0.98 <0.5 1.81
A3MWO03-02 A3 MW03-02 2.3-8.3 16-May-12 580. <250. 580. <250. 250. 250. 2.2 <0.6 <0.5 <0.75
A3MW03-02 A3MW03-02 2.3-83 18-Sep-12 550. <250. 550. <250. 510. 500. 1.36 0.54 <0.5 <0.75
A3MWO03-02 DUP24 2.3-8.3 18-Sep-12 550. <250. 550. <250. 470. 470. 1.34 0.51 <0.5 <0.75
QAIQC RPD 18-Sep-12
A3MWO03-02 A3MW03-02 2.3-8.3 9-Apr-13 290. <250. 300. <250. <100. <100. 0.56 <0.5 <0.5 <0.75
A3MW03-02 DUP-18 2.3-83 9-Apr-13 300. <250. 300. <250. 100. 100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 9-Apr-13 = = = = = =
A3MW03-02 A3MW03-02 2.3-83 28-Aug-13 610. [ <2s50. 610. <250. 550. 550. <2. 0.87 <0.5 13
A3MW03-02 DUP-19 2.3-8.3 28-Aug- 580. | <2s0. 580. <250. 580. 580. <2. 0.9 <0.5 1.38
QA/QC RPD 28-Aug-13 - - - 5.3% 5.3% - -
A3MWO03-02 A3MW03-02 2.3-8.3 L1462453- 29-May-14 560. <250. 560. <250. 330. 330. <0.5 0.56 <0.5 1.34
A3MW03-02 A3MW03-02 2.3-83 L1509407- 27-Aug-14 520. <250. 520. <250. 340. 340. <0.5 <0.53 <0.5 0.91
A3MWO03-02 A3MW03-02 2.3-8.3 L1597689- 0-Apr-15 690. <250. 690. <250. 590. 590. <0.9 <2. <0.5 3.85
A3MW03-02 DUP-9 2.3-83 L1597689- 0-Apr-15 650. <250. 660. <250. 580. 580. <0.9 1.42 <0.5 3.78
QA/QC RPD 0-Apr-15 = = == 1.7% 1% = =
A3MW03-02 A3MW03-02 2.3-83 L1668411-; 3-Sep-15 470. <250. 470. <250. 810. 810. <0.9 0.99 <0.5 211
A3MWO03-02 A3MW03-02 2.3-8.3 L1745070- 5-Mar-16 930. <250. 940. <250. 990. 990. <0.5 15 0.68 4.04
A3MW03-02 A3MW03-02 2.3-83 832800- -Sep-16 720. <250. 720. <250. <1200. <1200. <2. 157 <0.5 2.68 226.
A3MWO03-02 DUP-7 2.3-8.3 L1832800-4 -Sep-16 750. <250. 760. <250. - <0.5 <0.5 <0.5 <0.75 <0.5
QA/QC RPD -Sep-16 - - - - - -
A3MW03-03 MW03-03 0.8-6.9 4-May-04 1290. <1000. 710. 610. 8.2 <5. 82.5 101
A3MWO03-03 MW03-03 0.8-6.9 25-Oct-04 820. <1000. 590. 540. 2.61 <1. 42.1 9.4
A3MW03-03 MW03-03 0.8-6.9 26-Apr-05 - 490. <1000. 330. 290. 0.94 <1. 41.2 1.7
A3MWO03-03 A3-MW03-03 0.8-6.9 20-Sep-05 - 1290. <1000. 920. 740. 4.34 <1. 164. 9.6
A3MW03-03 A3 MW03-03 0.8-6.9 12-Apr-06 610. [ 340. 620. 340. 960. 940. 3.31 <1. 113 <1.

Chevron Canada Limited
Ci\Users\michael gil\Desktop\
20170823.2016 PMP - AL Tables A-1 to A-3 - A-2 PHCs Page 9 of 22

June 2017
AECOM



TABLE A-2

AREAS 1 AND 3 CONCENTRATIONS OF EXTRACTABLE PETROLEUM HYDROCARBONS IN GROUNDWATER
SEMI-ANNUAL PERIMETER MONITORING PROGRAM

CHEVRON BURNABY REFINERY
AREAS 1 AND 3 WELLS

Hg/L (ppb)
D ©
3 g
i 3 3 2
o 3 3 : g
z s < < 8 2 o 5 2
I I = 3 s E g 5] S g w
i b z z z i § 2 z £ &
= I w w Q = w X =
CSR - Stage 9 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 3300 2500 NS 4400.
CSR - Stage 9 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
CSR - Stage 10 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 2000 2500  300. 4400.
CSR - Stage 10 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
Site-Specific Screening Levels (SSSLs) 3000 5000 15000 15000 21000 7700 3200  3300. 4400.
Screened
Interval (m Laboratory Sample
Well ID Sample ID bgs) Report # Date
A3MWO03-03 A3 MW03-03 0.8-6.9 31-Aug-06 2860. [_2050. 2870. 2060. 730. 660. <3. <5. 74. <7.
A3MW03-03 A3 MW03-03 0.8-6.9 4-Apr-07 340. 260. 340. 260. 720. 710. 2.83 <1. 2.86 <1.
A3MWO03-03 A3 MW03-03 0.8-6.9 28-Aug-07 810. [ 300. 810. 300. <250. <250. 2.8 <5. 42.3 <5.
A3MW03-03 A3 MW03-03 0.8-6.9 9-Apr-08 <250. <250. <250. <250. <100. <100. <1. <1. <0.5 <1.
A3MWO03-03 A3 MW03-03 0.8-6.9 28-Aug-08 720. [ 260. 730. 260. 310. 300. 113 <1. 10.4 <1.
A3MW03-03 A3 MW03-03 0.8-6.9 27-Apr-09 270. <250. 270. <250. 300. 300. 16 <1. <0.5 <1.
A3MWO03-03 A3 MW03-03 0.8-6.9 3-Sep-09 990. 400. 990. 400. 460. 450. 3.95 <1. 5.28 <1.
A3MW03-03 A3 MW03-03 0.8-6.9 19-Apr-10 660. 610. 660. 610. 420. 420. <2. <1. <0.5 <1.
A3MWO03-03 A3 MW03-03 0.8-6.9 20-Sep-10| 900. 520. 890. 520. 1160. 13 14.4 55 4.7 <3.5
A3MW03-03 A3 MW03-03 0.8-6.9 4-May- 550. <250. 550. <250. <100. <100. <0.5 <1. <0.5 <0.71
A3MWO03-03 A3 MW03-03 0.8-6.9 21-Sep- 940. <250. 950. <250. <100. <100. <0.5 0.76 <0.5 <0.75
A3MW03-03 A3 MW03-03 0.8-6.9 16-May-. 920. 410. 920. 410. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MWO03-03 A3 MW03-03 0.8-6.9 0-Sep- 960. 450. 960. 450. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW03-03 DUP25 0.8-6.9 0-Sep- 990. 470. 990. 470. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 0-Sep- = = = = = =
A3MW03-03 A3MW03-03 0.8-6.9 9-Apr-. 440. 280. 440. 280. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW03-03 DUP-19 0.8-6.9 9-Apr-13 490. 340. 490. 340. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 9-Apr-13 - - - - - -
A3MWO03-03 A3MW03-03 0.8-6.9 3-Sep-13 920. [ 430. 920. 430. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW03-03 DUP-20 0.8-6.9 3-Sep-13 990. [ aso0. 990. 480. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 3-Sep-13 = = = = = =
A3MW03-03 A3MW03-03 0.8-6.9 L1461846-3 28-May-14 380. <250. 380. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MWO03-03 A3MW03-03 0.8-6.9 509397-4 27-Aug-14 930. [ 740. 930. 740. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW03-03 A3MW03-03 0.8-6.9 639257-. 8-Jul-15 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MWO03-03 A3MW03-03 0.8-6.9 L1667283-: 2-Sep-15 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MW03-03 A3MW03-03 0.8-6.9 L1745655- 16-Mar-16 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MWO03-03 A3MW03-03 0.8-6.9 L1843040-! 12-Oct-16 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MWO03-04 MW03-04 15-6.7 4-May-04 830. <1000. 540. 390. 39.6 13 58.8 47.
A3MWO03-04 MW03-04 15-6.7 25-Oct-04 1060. <1000. 860. 500. 144. 53 69.3 141.
A3MWO03-04 MW03-04 15-6.7 26-Apr-05 - 600. <1000. 1080. 930. 66.2 23 28.7 55.3
A3MWO03-04 A3-MW03-04 15-6.7 19-Sep-05 560. [ <1000. 570. <1000. 490. 430. 8.26 <1. 40.6 6.8
A3MWO03-04 DUP202 15-6.7 19-Sep-05 390. <1000. 400. <1000. 500. 450. 8.45 <1 40.2 7.2
QA/QC RPD 19-Sep-05 - - - - 2.3% 1.0% 5.7%
A3MWO03-04 MW03-04 15-6.7 12-Apr-06 860. [_<250. 870. <250. 1640. 1360. 181. 4.5 223 78.4
A3MWO03-04 MW03-04 15-6.7 31-Aug-06 530. | <2s50. 540. <250. 800. 750. 259 <2. 129 6.6
A3MWO03-04 MW03-04 15-6.7 4-Apr-07 360. <250. 370. <250. 1350. 1240. 70.3 22 15. 21.1
A3MWO03-04 MW03-04 15-6.7 28-Aug-07 960. [ <2s50. 960. <250. 1390. 1150. 132. 10.5 13.7 85.6
A3MWO03-04 MW03-04 15-6.7 9-Apr-08 260. <250. 260. <250. 490. 480. 4.3 <1. 1.45 16
A3MWO03-04 MW03-04 15-6.7 28-Aug-08 620. [ <2s50. 620. <250. 1070. 960. 63.8 9.4 8.35 26.2
A3MWO03-04 MW03-04 15-6.7 27-Apr-09 400. <250. 410. <250. 2300. 1900. 203. 8.3 77.4 117.
A3MWO03-04 MW03-04 15-6.7 3-Sep-09 570. [ <2s50. 570. <250. 1340. 1290. 27.4 <3. 24 123
A3MWO03-04 MW03-04 15-6.7 19-Apr-10 350. <250. 360. <250. 1680. 1550. 55.2 22 51.6 17.4
A3MWO03-04 MW03-04 15-6.7 7-Sep-10 970. [ <2s50. 970. <250. 1420. 1690. 131. 8.1 76.7 53.1
A3MWO03-04 MW03-04 15-6.7 4-May- <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
A3MWO03-04 MW03-04 15-6.7 15-May-. 550. <250. 550. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MWO03-04 A3MWO03-04 15-6.7 L1212478-1 20-Sep-. 1070. 290. 1070. 290. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MWO03-04 A3MW03-04 15-6.7 9-Apr-. 640. <250. 640. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MWO03-04 W03-04 15-6.7 28-Aug- <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MWO03-04 IW03-04 15-6.7 L1461850-1 28-May-14 290. <250. 290. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MWO03-04 DUP-28 15-6.7 L1461850-5 28-May-14 300. <250. 300. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 28-May-14 - - - - - -
A3MWO03-04 IW03-04 15-6.7 L1509407- 27-Aug-14 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MWO03-04 IW03-04 15-6.7 L1597133- 9-Apr-15 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MWO03-04 IW03-04 15-6.7 L1667287- -Sep-15 <250. <250. 250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MWO03-04 DUP-12 15-6.7 L1667287-6 -Sep-15 290. <250. 290. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QAI/QC RPD -Sep-15
A3MWO03-04 MW03-04 15-6.7 L1745659-1 16-Mar-16 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
A3MWO03-04 MW03-04 1.5-6.7 L1830885-5 19-Sep-16 <250. <250. <250. <250. - <0.5 <0.5 <0.5 <0.75 4.78
G1-1A G1-1A 3.1-6.1 3-May-04 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-1A G1-1AX 3.1-6.1 3-May-04 <300. <1000. <100. <100. <0.5 <1 <0.5 <1.
QA/QC RPD 3-May-04 = = = = = ==
G1-1A G1-1A 3.1-6.1 20-Oct-04 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-1A DUP12 3.1-6.1 20-Oct-04 <300. <1000. <100. <100. <0.5 <1 <0.5 <1.
QA/QC RPD 20-Oct-04 - - - - - -
G1-1A G1-1A 3.1-6.1 20-Apr-05 <300. <1000. <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-1A Dup 104 3.1-6.1 20-Apr-05 <300. <1000. <300. <1000. <100. <100. <0.5 <1 <0.5 <1.
QA/QC RPD 20-Apr-05 = = == = = =
G1-1A Al-G1-1A 3.1-6.1 22-Sep-05 <300. <1000. <100. <100. <0.5 <0.5 <1. <1
G1-1A G1-1A 3.1-6.1 30-Mar-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-1A G1-1A 3.1-6.1 5-Apr-07 - <250 <250. <100. <100. <0.5 <1. <0.5 <1.
G1-1A G1-1AX 3.1-6.1 5-Apr-07 <250. <250. <100. <100. <0.5 <1 <0.5 <1.
QA/QC RPD 5-Apr-07 - - - - -
G1-1A G1-1A 3.1-6.1 30-Aug-07 <250. 320. <100. <100. <0.5 <1. <0.5 <1.
G1-1A G1-1A 3.1-6.1 3-Apr-08 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-1A G1-1A 3.1-6.1 26-Aug-08 370. 1740. <100. <100. <0.5 <1. <0.5 <1.
G1-1A G1-1A 3.1-6.1 21-Apr-09 - <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-1A G1-1A 3.1-6.1 5-May-09 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-1A G1-1A 3.1-6.1 24-Aug-09 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-1A G1-1A 3.1-6.1 6-Apr-10 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-1A G1-1A 3.1-6.1 2-Sep-10 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
G1-1A G1-1A 3.1-6.1 28-Apr-11 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
G1-1A G1-1A 3.1-6.1 19-Sep-11 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-1A G1-1A 3.1-6.1 14-May-12 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-1A G1-1A 3.1-6.1 L1204527-5 4-Sep-12 <250. 260. <250. 260. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-1A G1-1A 3.1-6.1 3-Apr-13 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-1A G1-1A 3.1-6.1 26-Aug- <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-1A G1-1A 3.1-6.1 L1463846- 2-Jun-14 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-1A G1-1A 3.1-6.1 L1522243-; 23-Sep-14 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-1A G1-1A 3.1-6.1 L1606759-! 4-May-15 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-1A G1-1A 3.1-6.1 L1668270- -Sep-15 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-1A G1-1A 3.1-6.1 L1752106- 4-Apr-16 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-1A DUP-13 3.1-6.1 L1752106-4 4-Apr-16 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
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TABLE A-2

AREAS 1 AND 3 CONCENTRATIONS OF EXTRACTABLE PETROLEUM HYDROCARBONS IN GROUNDWATER
SEMI-ANNUAL PERIMETER MONITORING PROGRAM
CHEVRON BURNABY REFINERY

AREAS 1 AND 3 WELLS

Hg/L (ppb)
D ©
3 g
i 3 3 2
o 3 3 : g
z s < < 8 2 o 5 2
I I = 3 s E g 5] S g w
b o z z T g 5 3 z 3 =
= I w w Q = w X =
CSR - Stage 9 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 3300 2500 NS 4400.
CSR - Stage 9 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
CSR - Stage 10 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 2000 2500  300. 4400.
CSR - Stage 10 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
Site-Specific Screening Levels (SSSLs) 3000 5000 15000 15000 21000 7700 3200  3300. 4400.
Screened
Interval (m Laboratory Sample
Well ID Sample ID bgs) Report # Date
QA/QC RPD 4-Apr-16 = = = = = =
G1-1A G1-1A 3.1-6.1 L1833762-4 22-Sep-16 <250. <250. <250 <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-1B G1-1B 10.8-12.3 3-May-04 <300. <1000. <300. <1000. <100. <100. <0.5 <1 <0.5 <1
G1-1B G1-1B 10.8-12.3 20-Oct-04 <300. <1000. <300. <1000. <100. <100. <0.5 <1 <0.5 <1
G1-1B G1-1B 10.8-12.3 21-Apr-05 <300. <1000. <300. <1000. <100. <100. <0.5 <1 <0.5 <1
G1-1B Al-G1-1B 10.8-12.3 22-Sep-05 <300. <1000. <300. <1000. <100. <100. <0.5 <0.5 <1. <1
G1-1B G1-1B 10.8-12.3 30-Mar-06 - <250 <250. <100. <100. <0.5 <1. <0.5 <1.
G1-1B G1-1B 10.8-12.3 6-Nov-06 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-1B G1-1B 10.8-12.3 5-Apr-07 - <250. 380. <100. <100. <0.5 <1. <0.5 <1.
G1-1B G1-1B 10.8-12.3 30-Aug-07 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-1B G1-1B 10.8-12.3 3-Apr-08 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-1B G1-1B 10.8-12.3 26-Aug-08 - <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-1B G1-1B 10.8-12.3 21-Apr-09 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-1B G1-1B 10.8-12.3 25-Aug-09 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-1B G1-1B 10.8-12.3 7-Apr-10 - <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-1B G1-1B 10.8-12.3 2-Sep-10 <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
G1-1B G1-1B 10.8-12.3 3-May-11 <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
G1-1B G1-1B 10.8-12.3 19-Sep-11 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-1B DUP-28 10.8-12.3 19-Sep-11 <250. <250 <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 19-Sep-11 = = = = =
G1-1B G1-1B 10.8-12.3 14-May-12 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-1B G1-1B 10.8-12.3 4-Sep-12 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-1B G1-1B 10.8-12.3 3-Apr-13 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-1B G1-1B 10.8-12.3 26-Aug- - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-1B G1-1B 10.8-12.3  11463846-4 2-Jun-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-1B G1-1B 10.8-12.3  11522243-! 23-Sep-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-1B G1-1B 10.8-12.3  L1606759-. 4-May-15 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-1B G1-1B 10.8-12.3  L1668270-: -Sep-15 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-1B G1-1B 10.8-12.3  L1752106-. 4-Apr-16 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-1B G1-1B 10.8-12.3  11833762-5 22-Sep-16 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-1C G1-1C 19.8-21.3 3-May-04 - <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-1C Gi1-1C 19.8-21.3 20-Oct-04 - <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-1C G1-1C 19.8-21.3 21-Apr-05 <300. <1000. <100. <100. <0.5 <1 <0.5 <1
G1-1C Al-G1-1C 19.8-21.3 22-Sep-05 <300. <1000. <100. <100. <0.5 <0.5 <1. <1
G1-1C DUP209 19.8-21.3 22-Sep-05 <300. <1000. <100. <100. <0.5 <0.5 <1. <1
QA/QC RPD 22-Sep-05 - - - - -
G1-1C G1-1C 19.8-21.3 30-Mar-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-1C Gi1-1C 19.8-21.3 31-Aug-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-1C G1-1C 19.8-21.3 5-Apr-07 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-1C Gi1-1C 19.8-21.3 30-Aug-07 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-1C Al Sentry Dup3 19.8-21.3 30-Aug-07 <250. <250 <100. <100. <0.5 <1 <0.5 <1.
QAIQC RPD 30-Aug-07
G1-1C G1-1C 19.8-21.3 3-Apr-08 <100. <0.5 <1. <0.5 <1.
G1-1C G1-1CX 19.8-21.3 3-Apr-08 <100. <0.5 <1 <0.5 <1.
QA/QC RPD 3-Apr-08 = =
G1-1C Gi1-1C 19.8-21.3 26-Aug-08 - <100. <0.5 <1. <0.5 <1.
G1-1C G1-1C 19.8-21.3 21-Apr-09 <100. <0.5 <1. <0.5 <1.
G1-1C Gi1-1C 19.8-21.3 25-Aug-09 <100. <0.5 <1. <0.5 <1.
G1-1C G1-1C 19.8-21.3 7-Apr-10 - <100. <0.5 <1. <0.5 <1.
G1-1C Gi1-1C 19.8-21.3 2-Sep-10 <100. <0.5 <1. <0.5 <0.71
G1-1C G1-1C 19.8-21.3 4-May-11 <100. <0.5 <1. <0.5 <0.71
G1-1C DUP-23 19.8-21.3 4-May-11 - <100. <0.5 <1 <0.5 <0.71
QAI/QC RPD 4-May-11
G1-1C Gi1-1C 19.8-21.3 20-Sep-11 <100. <0.5 <0.5 <0.5 <0.75
G1-1C G1-1C 19.8-21.3 15-May-12 - <100. <0.5 <0.5 <0.5 <0.75
G1-1C Gi1-1C 19.8-21.3 4-Sep-12 <100. <0.5 <0.5 <0.5 <0.75
G1-1C DUP-21 19.8-21.3 4-Sep-12 <100. <0.5 <0.5 <0.5 <0.75
QAIQC RPD 4-Sep-12
G1-1C G1-1C 19.8-21.3 5-Sep-12
G1-1C DUP-21 19.8-21.3 5-Sep-12
QAI/QC RPD 5-Sep-12
G1-1C G1-1C 19.8-21.3 3-Apr-13 <100. <05 <05 <0.75
G1-1C G1-1C 19.8-21.3 26-Aug- <100. <0.5 <0.5 <0.75
G1-1C Gi1-1C 19.8-21.3  L1463846-5 2-Jun-14 - <100. <0.5 <0.5 <0.5 <0.75
G1-1C G1-1C 19.8-21.3  11522243-4 23-Sep-14 <100. <0.5 <0.5 <0.5 <0.75
G1-1C Gi1-1C 19.8-21.3  L1606759-3 4-May-15 <100. <0.5 <0.5 <0.5 <0.75
G1-1C DUP-11 19.8-21.3  L1606759-6 4-May-15 - <100. <0.5 <0.5 <0.5 <0.75
QAIQC RPD 4-May-15
G1-1C G1-1C 19.8-21.3  L1668270-3 -Sep-15 <250. <250 <100. <100. <0.5 <0.5 <0.5 <0.75
QAIQC RPD 4-May-15
G1-1C G1-1C 19.8-21.3 15722442 5-Apr-16 <250. <250. <100. <100. <0.5 <05 <05 <0.75
G1-1C G1-1C 19.8-21.3_ L1833762-6 -Sep-16 <250. <250. <100. <100. <0.5 <05 <05 <0.75
G1-1C DUP-8 19.8-21.3 _ L1833762-7 -Sep-16 <250. <250, <100. <100. <0.5 <05 <05 <0.75
QAIQC RPD -Sep-16
G1-2A G1-2A 1.8-34 4-May-04 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-2A G1-2A 1.8-3.4 21-Oct-04 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-2A G1-2A 1.8-34 27-Apr-05 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-2A Al-G1-2A 1.8-3.4 21-Sep-05 <300. <1000. <100. <100. <0.5 <1 <0.5 <1.
G1-2A G1-2A 1.8-34 4-Apr-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-2A G1-2A 1.8-3.4 5-Sep-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-2A DUP16 1.8-34 5-Sep-06 <250. <250 <100. <100. <0.5 <1 <0.5 <1.
QA/QC RPD 5-Sep-06 = = = = =
G1-2A G1-2A 1.8-34 13-Apr-07 - <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-2A G1-2A 1.8-3.4 30-Aug-07 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-2A Al Sentry Dupl 1.8-3.4 30-Aug-07 <250. <250. <100. <100. <0.5 <1, <0.5 <1.
QA/QC RPD 30-Aug-07 = = = = = =
G1-2A G1-2A 1.8-34 9-Apr-08 <250. <250. <100. <100. <0.5 <1 <0.5 <1.
G1-2A G1-2AX 1.8-3.4 9-Apr-08 <250. <250 - - -
QA/QC RPD 9-Apr-08 - - - - - -
G1-2A G1-2A 1.8-3.4 26-Aug-08 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1
G1-2A G1-2A 1.8-34 21-Apr-09 - <250. <250. <100. <100. <0.5 <1. <0.5 <1.
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TABLE A-2

AREAS 1 AND 3 CONCENTRATIONS OF EXTRACTABLE PETROLEUM HYDROCARBONS IN GROUNDWATER
SEMI-ANNUAL PERIMETER MONITORING PROGRAM
CHEVRON BURNABY REFINERY

AREAS 1 AND 3 WELLS

Hg/L (ppb)
D ©
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o 3 3 : g
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I I = 3 s E g 5] S g w
i b z z z i § 2 z £ &
= I w w Q = w X =
CSR - Stage 9 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 3300 2500 NS 4400.
CSR - Stage 9 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
CSR - Stage 10 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 2000 2500  300. 4400.
CSR - Stage 10 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
Site-Specific Screening Levels (SSSLs) 3000 5000 15000 15000 21000 7700 3200  3300. 4400.
Screened
Interval (m Laboratory Sample
Well ID Sample ID bgs) Report # Date
G1-2A G1-2A 1.8-3.4 24-Aug-09 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-2A G1-2A 1.8-34 7-Apr-10 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-2A G1-2A 1.8-3.4 2-Sep-10 <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
G1-2A G1-2A 1.8-34 27-Apr-11 <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
G1-2A G1-2A 1.8-3.4 14-Sep-11 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-2A G1-2A 1.8-34 15-May-12 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-2A G1-2A 1.8-3.4 9-Aug-12 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-2A G1-2A 1.8-34 10-Apr-13 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-2A G1-2A 1.8-3.4 26-Aug- <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-2A G1-2A 1.8-34 L1466577- 5-Jun-14 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-2A G1-2A 1.8-3.4 L1512240- 3-Sep-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-2A G1-2A 1.8-34 L1601619- 21-Apr-15 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-2A G1-2A 1.8-3.4 L1666481- 1-Sep-15 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-2A G1-2A 1.8-34 L1745068- 15-Mar-16 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-2A G1-2A 1.8-3.4 L1847163-: 21-Oct-16|  <250. <250. <250. <250. - <0.5 <0.5 <0.5 <0.75 <0.5
G1-2B G1-2B 4.6-6.1 4-May-04 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-2B G1-2B 4.6-6.1 21-Oct-04 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-2B G1-2B 4.6-6.1 27-Apr-05 - <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-2B Al-G1-2B 4.6-6.1 21-Sep-05 <300. <1000. <100. <100. <0.5 <1 <0.5 <1.
G1-2B DUP208 4.6-6.1 21-Sep-05 <300. <1000. <100. <100. <0.5 <1 <0.5 <1.
QA/QC RPD 21-Sep-05 - - - - - -
G1-2B G1-2B 4.6-6.1 4-Apr-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-2B G1-2B 4.6-6.1 5-Sep-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-2B G1-2B 4.6-6.1 13-Apr-07 - <250. <250. <100. <100. <0.5 <1. <0.5 <1
G1-2B G1-2B 4.6-6.1 30-Aug-07 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-2B Al Sentry Dup2 4.6-6.1 30-Aug-07 <250. <250 <100. <100. <0.5 <1. <0.5 <1.
QA/QC RPD 30-Aug-07 - - - - - -
G1-2B G1-2B 4.6-6.1 9-Apr-08 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-2B G1-2B 4.6-6.1 26-Aug-08 <250. 330. <100. <100. <0.5 <1. <0.5 <1.
G1-2B G1-2B 4.6-6.1 21-Apr-09 - <250. <250. <100. <100. <0.5 <1. <0.5 <1
G1-2B G1-2B 4.6-6.1 24-Aug-09 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-2B G1-2B 4.6-6.1 7-Apr-10 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-2B G1-2B 4.6-6.1 2-Sep-10 - <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
G1-2B G1-2B 4.6-6.1 27-Apr-11 <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
G1-2B G1-2B 4.6-6.1 14-Sep-11 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-2B G1-2B 4.6-6.1 15-May-12 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-2B DUP-9 4.6-6.1 15-May-12 <250. <250 <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 15-May-12 = = = = =
G1-2B G1-2B 4.6-6.1 9-Aug-12 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-2B G1-2B 4.6-6.1 10-Apr-13 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-2B G1-2B 4.6-6.1 26-Aug- <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-2B G1-2B 4.6-6.1 L1466577-3 5-Jun-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-2B DUP-34 4.6-6.1 L1466577-2 5-Jun-14 <250. <250 <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 5-Jun-14
G1-2B G1-2B 4.6-6.1 L1512240-; 3-Sep-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-2B G1-2B 4.6-6.1 601619-; 21-Apr-15 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-2B G1-2B 4.6-6.1 L1666481-: 1-Sep-15 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-2B G1-2B 4.6-6.1 L1745068- 15-Mar-16 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-2B G1-2B 4.6-6.1 L1835097- 26-Sep-16 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-5 G1-5 9.1-12.2 4-May-04 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-5 G1-5 9.1-12.2 20-Oct-04 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-5 G1-5 9.1-12.2 21-Apr-05 - 440. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-5 Al-G1-5 9.1-12.2 23-Sep-05 310. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-5 G1-5 9.1-12.2 30-Mar-06 340. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-5 G1-5 9.1-12.2 31-Aug-06 - 360. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-5 G1-5 9.1-12.2 4-Apr-07 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-5 G1-5 9.1-12.2 28-Aug-07 350. 330. <100. <100. <0.5 <1. <0.5 <1.
G1-5 G1-5 9.1-12.2 3-Apr-08 310. 310. <100. <100. <0.5 <1. <0.5 <1.
G1-5 G1-5 9.1-12.2 26-Aug-08 450. 330. <100. <100. <0.5 <1. <0.5 <1.
G1-5 G1-5 9.1-12.2 21-Apr-09 390. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-5 G1-5X 9.1-12.2 21-Apr-09 350. 250 <100. <100. <0.5 <1 <0.5 <1.
QA/QC RPD 21-Apr-09 - - - - -
G1-5 G1-5 9.1-12.2 25-Aug-09 440. 250. <100. <100. <0.5 <1. <0.5 <1
G1-5 G1-5X 9.1-12.2 25-Aug-09 590. 380 <100. <100. <0.5 <1 <0.5 <1.
QA/QC RPD 25-Aug-09 = = = = =
G1-5 G1-5 9.1-12.2 7-Apr-10 370. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-5 G1-5X 9.1-12.2 7-Apr-10 340. <250 <100. <100. <0.5 <1 <0.5 <1
QAIQC RPD 7-Apr-10
G1-5 G1-5 9.1-12.2 2-Sep-10 400. <250. <100. <100. <0.5 <1. <0.5 <0.71
G1-5 DUP-1 9.1-12.2 2-Sep-10 340. <250 <100. <100. <0.5 <1 <0.5 <0.71
QA/QC RPD 2-Sep-10 = = = = =
G1-5 G1-5 9.1-12.2 4-May-11 <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
G1-5 DUP-24 9.1-12.2 4-May-11 <250. <250 <100. <100. <0.5 <1 <0.5 <0.71
QA/QC RPD 4-May-11 - - - - -
G1-5 G1-5 9.1-12.2 19-Sep-11 - - <100. <100. <0.5 <0.5 <0.5 <0.75
G1-5 G1-5 9.1-12.2 20-Sep-11 <250. <250. - - -
G1-5 G1-5 9.1-12.2 14-May-12 <250. <250 <100. <100. <0.5 <0.5 <0.5 <0.75
G1-5 G1-5 9.1-12.2 4-Sep-12 - - <100. <100. <0.5 <0.5 <0.5 <0.75
G1-5 G1-5 9.1-12.2 5-Sep-12 <250. <250. — - -
G1-5 G1-5 9.1-12.2 3-Apr-13 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-5 DUP-12 9.1-12.2 3-Apr-13 <250. <250 <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 3-Apr-13 - - - - -
G1-5 G1-5 9.1-12.2 26-Aug-13 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-5 DUP-15 9.1-12.2 26-Aug-13 - <250. <250 <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 26-Aug-13
G1-5 G1-5 9.1-12.2 L1463846- 2-Jun-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-5 G1-5 9.1-12.2 L1511464- -Sep-14 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-5 DUP-21 9.1-12.2 L1511464-; -Sep-14 <250. <250 <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD -Sep-14 = = = = =
G1-5 G1-5 9.1-12.2 L1611514-1 -May-15 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-5 DUP-14 9.1-12.2 L1611514-6 -May-15 - <250. <250 <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD -May-15 - - - - - -

Chevron Canada Limited
Ci\Users\michael gil\Desktop\

20170823.2016 PMP - AL.Tables A-1to A-3 - A-2 PHCs

Page 12 of 22

June 2017
AECOM



TABLE A-2

AREAS 1 AND 3 CONCENTRATIONS OF EXTRACTABLE PETROLEUM HYDROCARBONS IN GROUNDWATER
SEMI-ANNUAL PERIMETER MONITORING PROGRAM
CHEVRON BURNABY REFINERY

AREAS 1 AND 3 WELLS

Hg/L (ppb)
D ©
3 g
i 3 3 2
o 3 3 : g
z s < < 8 2 o 5 2
I I = 3 = E g 5] S g w
i b z z z i § 2 z £ &
= I w w Q = w X =
CSR - Stage 9 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 3300 2500 NS 4400.
CSR - Stage 9 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
CSR - Stage 10 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 2000 2500  300. 4400.
CSR - Stage 10 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
Site-Specific Screening Levels (SSSLs) 3000 5000 15000 15000 21000 7700 3200  3300. 4400.
Screened
Interval (m Laboratory Sample
Well ID Sample ID bgs) Report # Date
G1-5 G1-5 9.1-12.2 L1677757- 23-Sep-15 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-5 G1-5 9.1-12.2 L1752106-! 4-Apr-16 <250 <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-5 G1-5 9.1-12.2 L1833762- 22-Sep-16 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-6 G1-6 7.9-11 3-May-04 <300. <1000. <100. <100. 1.09 <1. 8.65 13.7 4.91
G1-6 G1-6 7.9-11 20-Oct-04 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-6 DUP13 7.9-11 20-Oct-04 <300. <1000. <100. <100. <0.5 <1 <0.5 <1.
QA/QC RPD 20-Oct-04 - - - - -
G1-6 G1-6 7.9-11 21-Apr-05 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-6 Dup 105 7.9-11 21-Apr-05 - <300. <1000. <100. <100. <0.5 <1 <0.5 <1.
QA/QC RPD 21-Apr-05 = == = = =
G1-6 Al-G1-6 7.9-11 22-Sep-05 <300. <1000. <100. <100. <0.5 <0.5 <1. <1.
G1-6 G1-6 7.9-11 30-Mar-06 - <250. <250. <100. <100. <0.5 <1. <0.5 <1
G1-6 G1-6 7.9-11 31-Aug-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-6 G1-6 7.9-11 4-Apr-07 <250. <250. <100. <100. <0.5 <1. <0.5 <1
G1-6 G1-6 7.9-11 28-Aug-07 - <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-6 G1-6 7.9-11 3-Apr-08 <250. <250. <100. <100. <0.5 <1. <0.5 <1
G1-6 G1-6 7.9-11 26-Aug-08 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-6 G1-6 7.9-11 21-Apr-09 - <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-6 G1-6 7.9-11 25-Aug-09 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-6 G1-6 7.9-11 7-Apr-10 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-6 G1-6 7.9-11 2-Sep-10 - <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
G1-6 G1-6 7.9-11 28-Apr-11 <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
G1-6 G1-6 7.9-11 4-Sep-12 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-6 G1-6 7.9-11 3-Apr-13 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-6 DUP-14 7.9-11 3-Apr-13 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 3-Apr-13 = = = = =
G1-6 G1-6 7.9-11 26-Aug- - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-6 G1-6 7.9-11 L1463846- 2-Jun-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-6 G1-6 7.9-11 521897-. 22-Sep-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-6 G1-6 7.9-11 L1611514- 13-May-15 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-6 G1-6 7.9-11 L1677757- 23-Sep-15 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-6 G1-6 7.9-11 L1752106- 4-Apr-16 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-6 G1-6 7.9-11 L1833762- 22-Sep-16 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-7A G1-7A 0.9-24 4-May-04 <300. <1000. <100. <100. 2.22 <1. 8.18 117 2.25
G1-7A G1-7A 0.9-2.4 20-Oct-04 <300. <1000. <100. <100. <0.5 <1. <0.5 <1. -
G1-7A G1-7A 0.9-24 21-Apr-05 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-7A Al-G1-7A 0.9-2.4 22-Sep-05 <300. <1000. <100. <100. <0.5 <0.5 <1. <1.
G1-7A G1-7A 0.9-24 30-Mar-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-7A G1-7A 0.9-2.4 5-Sep-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1
G1-7A G1-7A 0.9-24 5-Apr-07 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-7A G1-7A 0.9-2.4 27-Aug-07 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-7A G1-7A 0.9-24 9-Apr-08 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-7A G1-7A 0.9-2.4 25-Aug-08 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-7A G1-7A 0.9-24 20-Apr-09 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-7A G1-7A 0.9-2.4 24-Aug-09 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-7A G1-7A 0.9-24 2-Sep-10 - <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
G1-7A G1-7A 0.9-2.4 28-Apr-11 <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
G1-7A G1-7A 0.9-24 19-Sep-11 - - <100. <100. <0.5 <0.5 <0.5 <0.75
G1-7A G1-7A 0.9-2.4 20-Sep-11 - <250. <250. - - -
G1-7A G1-7A 0.9-24 14-May-12 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-7A G1-7A 0.9-2.4 9-Aug-12 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-7A G1-7A 0.9-24 3-Apr-13 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-7A G1-7A 0.9-2.4 26-Aug- <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-7A G1-7A 0.9-24 L1464702-1 2-Jun-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-7A G1-7A 0.9-2.4 L1521897-2 22-Sep-14 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-7A G1-7A 0.9-24 L1606759-4 4-May-15 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-7A G1-7A 0.9-2.4 L1677757-5 -Sep-15 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-7A G1-7A 0.9-24 L1746135-1 -Mar-16 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-7A G1-7A 0.9-2.4 L1833759-1 2-Sep-16 <250. <250 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-7B G1-7B 6.1-9.1 4-May-04 - <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-7B G1-7B 6.1-9.1 20-Oct-04 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-7B G1-7B 6.1-9.1 21-Apr-05 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-7B G1-7B 6.1-9.1 22-Sep-05 - <300. <1000. <100. <100. <0.5 <0.5 <1. <1.
G1-7B G1-7B 6.1-9.1 30-Mar-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1
G1-7B G1-7B 6.1-9.1 5-Sep-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-7B G1-7B 6.1-9.1 5-Apr-07 - <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-7B G1-7B 6.1-9.1 27-Aug-07 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-7B G1-7B 6.1-9.1 9-Apr-08 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-7B G1-7B 6.1-9.1 25-Aug-08 - <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-7B G1-7BX 6.1-9.1 25-Aug-08 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
QA/QC RPD 25-Aug-08 - - - - -
G1-7B G1-7B 6.1-9.1 20-Apr-09 <250. <250. <100. <100. <0.5 <1. <0.5 <1
G1-7B G1-7B 6.1-9.1 24-Aug-09 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-7B G1-7B 6.1-9.1 2-Sep-10 <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
G1-7B G1-7B 6.1-9.1 3-May-11 <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
G1-7B G1-7B 6.1-9.1 19-Sep-11 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-7B DUP-27 6.1-9.1 19-Sep-11 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 19-Sep-11 = = = = =
G1-7B G1-7B 6.1-9.1 14-May-12 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-7B G1-7B 6.1-9.1 9-Aug-12 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-7B G1-7B 6.1-9.1 3-Apr-13 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-7B G1-7B 6.1-9.1 27-Aug- <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-7B G1-7B 6.1-9.1 L1464702-2 3-Jun-14 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-7B G1-7B 6.1-9.1 L1522243-5 23-Sep-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-7B G1-7B 6.1-9.1 L1606759-! 4-May-15 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-7B G1-7B 6.1-9.1 L1677757- -Sep-15 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-7B DUP-16 6.1-9.1 L1677757- -Sep-15 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QAI/QC RPD -Sep-15
G1-7B G1-78 6.1-9.1 _ L1746135-2 -Mar-16 <250. <250. <100. <100. <0.5 <05 <05 <0.75
G1-7B G1-7B 6.1-9.1 _ L1833759-2 2-Sep-16 <250. <250, <250. <250. <100. <100. <0.5 <05 <05 <0.75
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TABLE A-2

AREAS 1 AND 3 CONCENTRATIONS OF EXTRACTABLE PETROLEUM HYDROCARBONS IN GROUNDWATER
SEMI-ANNUAL PERIMETER MONITORING PROGRAM

CHEVRON BURNABY REFINERY
AREAS 1 AND 3 WELLS

Hg/L (ppb)
D ©
3 g
i 3 3 2
o 3 3 : g
z s < < 8 2 o 5 2
I I = 3 s E g 5] S g w
i b z z z i § 2 z £ &
= I w w Q = w X =
CSR - Stage 9 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 3300 2500 NS 4400.
CSR - Stage 9 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
CSR - Stage 10 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 2000 2500  300. 4400.
CSR - Stage 10 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
Site-Specific Screening Levels (SSSLs) 3000 5000 15000 15000 21000 7700 3200  3300. 4400.
Screened
Interval (m Laboratory Sample
Well ID Sample ID bgs) Report # Date
G1-8 G1-8 7.0-13.1 4-May-04 540. <1000. <100. <100. <0.5 <1. <0.5 <1
G1-8 G1-8 7.0-13.1 21-Oct-04 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-8 G1-8 7.0-13.1 27-Apr-05 400. <1000. <100. <100. <0.5 <1. <0.5 <1.
G1-8 Al1-G1-8 7.0-13.1 22-Sep-05 - <300. <1000. <100. <100. <0.5 <0.5 <1. <1.
G1-8 G1-8 7.0-13.1 4-Apr-06| <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1
G1-8 G1-8 7.0-13.1 31-Aug-06| <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-8 G1-8 7.0-13.1 13-Apr-07| <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1
G1-8 G1-8X 7.0-13.1 13-Apr-07| _<250. <250. <250. <250. <100. <100. <0.5 <1 <0.5 <1
QA/QC RPD 13-Apr-07
G1-8 G1-8 7.0-13.1 28-Aug-07| <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-8 G1-8 7.0-13.1 3-Apr-08| <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1
G1-8 G1-8 7.0-13.1 4-Apr-08 - <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-8 G1-8 7.0-13.1 4-Sep-08| <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1
G1-8 G1-8 7.0-13.1 21-Apr-09| <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-8 G1-8 7.0-13.1 25-Aug-09 - <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-8 G1-8 7.0-13.1 7-Apr-10 - <250. <250. <100. <100. <0.5 <1. <0.5 <1.
G1-8 G1-8 7.0-13.1 2-Sep-10 <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
G1-8 G1-8 7.0-13.1 28-Apr-11 <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
G1-8 G1-8 7.0-13.1 15-Sep-11 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-8 G1-8 7.0-13.1 15-May-12 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-8 G1-8 7.0-13.1 4-Sep-12 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-8 G1-8 7.0-13.1 27-Aug-13 - <250. 310. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-8 DUP-14 7.0-13.1 27-Aug- <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 27-Aug-13 - - - - -
G1-8 G1-8 7.0-13.1 L1465609-2 4-Jun-14 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-8 G1-8 7.0-13.1 L1522243-7 -Sep-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-8 DUP-27 7.0-13.1 L1522243-8 -Sep-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD -Sep-14 - - - - - -
G1-8 G1-8 7.0-13.1 L1611514-3 13-May-15 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-8 G1-8 7.0-13.1 L1677757-4 -Sep-15 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-8 DUP-17 7.0-13.1 L1677757-8 -Sep-15 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD -Sep-15 - - - - -
G1-8 G1-8 7.0-13.1 L1747001-2 -Mar-16 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
G1-8 G1-8 7.0-13.1 11835097-1 26-Sep-16 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
MW03-07 MW03-07 0.6-2.2 3-May-04 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
MWO03-07 MWwW03-07 0.6-2.2 21-Oct-04 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
MW03-07 MW03-07 0.6-2.2 27-Apr-05 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
MWO03-07 MWwW03-07 0.6-2.2 4-Apr-06 <250. 400. <100. <100. <0.5 <1. <0.5 <1.
MW03-07 MW03-07 0.6-2.2 7-Apr-07 <250. <250. 390. <100. <100. <0.5 <1. <0.5 <1.
MWO03-07 MWwW03-07 0.6-2.2 27-Aug-07 <250. <250. 720. <100. <100. <0.5 <1. <0.5 <1.
MW03-07 MW03-07 0.6-2.2 3-Apr-08 <250. <250. 300. <100. <100. <0.5 <1. <0.5 <1.
MWO03-07 MWwW03-07 0.6-2.2 26-Aug-08 <250. <250. 260. <100. <100. <0.5 <1. <0.5 <1.
MW03-07 MW03-07 0.6-2.2 20-Apr-09 <250. <250. 390. <100. <100. <0.5 <1. <0.5 <1.
MWO03-07 MWwW03-07 0.6-2.2 24-Aug-09 <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
MW03-07 MW03-07 0.6-2.2 6-Apr-10 <250. <250. <400. <100. <100. <0.5 <1. <0.5 <1.
MWO03-07 MWwW03-07 0.6-2.2 2-Sep-10 <250. <250. 480. <100. <100. <0.5 <1. <0.5 <0.71
MW03-07 MW03-07 0.6-2.2 28-Apr-11 <250. <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
MWO03-07 MWwW03-07 0.6-2.2 15-Sep-11 <250. <250. 280. <100. <100. <0.5 <0.5 <0.5 <0.75
MW03-07 MW03-07 0.6-2.2 14-May-12 <250. <250. 290. <100. <100. <0.5 <0.5 <0.5 <0.75
MWO03-07 MWwW03-07 0.6-2.2 9-Aug-12 <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
MW03-07 MW03-07 0.6-2.2 10-Apr-13 <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
MWO03-07 MWwW03-07 0.6-2.2 L1354937- 28-Aug- <250. <250. <300. <100. <100. <0.5 <0.5 <0.5 <0.75
MW03-07 MW03-07 0.6-2.2 L1465606- 4-Jun-14 <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
MWO03-07 MWwW03-07 0.6-2.2 512995-; 4-Sep-14 <250. <250. 330. <100. <100. <0.5 <0.5 <0.5 <0.75
MW03-07 MW03-07 0.6-2.2 L1602111- 22-Apr-15 <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
MWO03-07 MWwW03-07 0.6-2.2 L1673248- 5-Sep-15 <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
MW03-07 MW03-07 0.6-2.2 L1746133-1 7-Mar-16 <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
MWO03-07 DUP-8 0.6-2.2 L1746133-3 7-Mar- <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 7-Mar-. - - - - - -
MWO03-07 MWwW03-07 0.6-2.2 11833819-1 3-Sep- <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
NDM97-2 NDM97-2 2351 3-May-04 - <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
NDM97-2 NDM97-2 2351 21-Oct-04 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
NDM97-2 NDM97-2 2351 27-Apr-05 <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
NDM97-2 A1-NDM97-2 2351 21-Sep-05 - <300. <1000. <100. <100. <0.5 <1 <0.5 <1.
NDM97-2 NDM97-2 2351 4-Apr-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
NDM97-2 NDM97-2 2351 31-Aug-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
NDM97-2 DUP10 2351 31-Aug-06 - <250. <250. <100. <100. <0.5 <1. <0.5 <1.
QA/QC RPD 31-Aug-06 - - - - -
NDM97-2 NDM97-2 2351 13-Apr-07 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
NDM97-2 NDM97-2 2351 28-Aug-07 - <250. <250. <100. <100. <0.5 <1. <0.5 <1.
NDM97-2 NDM97-2 2351 3-Apr-08 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
NDM97-2 NDM97-2 2351 26-Aug-08 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
NDM97-2 NDM97-2 2351 21-Apr-09 <250. <250. <100. <100. <0.5 <1. <0.5 <1
NDM97-2 NDM97-2 2351 24-Aug-09 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
NDM97-2 NDM97-2 2351 7-Apr-10 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
NDM97-2 NDM97-2 2351 2-Sep-10 <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
NDM97-2 NDM97-2 2351 27-Apr-11 <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
NDM97-2 NDM97-2 2351 14-Sep-11 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
NDM97-2 NDM97-2 2351 15-May-12 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
NDM97-2 NDM97-2 2351 9-Aug-12 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
NDM97-2 NDM97-2 2351 26-Aug- <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
NDM97-2 NDM97-2 2351 L1465609-1 4-Jun-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
NDM97-2 NDM97-2 2351 L1522243-6 23-Sep-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
NDM97-2 NDM97-2 2351 611514-4 13-May-15 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
NDM97-2 NDM97-2 2351 L1677757- 23-Sep-15 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
NDM97-2 NDM97-2 2351 L1747001- -Mar-16 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
NDM97-2 DUP-10 2351 L1747001- -Mar-! - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD -Mar-! - - - - - -
NDM97-2 NDM97-2 2351 L1835097-3 26-Sep-. - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
NDM97-3 NDM97-3 6.1-9.1 3-May-04 - <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
NDM97-3 NDM97-3 6.1-9.1 20-Oct-04 - <300. <1000. <100. <100. <0.5 <1. <0.5 <1.
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TABLE A-2

AREAS 1 AND 3 CONCENTRATIONS OF EXTRACTABLE PETROLEUM HYDROCARBONS IN GROUNDWATER
SEMI-ANNUAL PERIMETER MONITORING PROGRAM

CHEVRON BURNABY REFINERY
AREAS 1 AND 3 WELLS

Hg/L (ppb)
D ©
3 g
i 3 3 2
o 3 3 : g
z s < < 8 2 o 5 2
I I = 3 s E g 5] S g w
i b z z z i § 2 z £ &
= I w w Q = w X =
CSR - Stage 9 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 3300 2500 NS 4400.
CSR - Stage 9 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
CSR - Stage 10 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 2000 2500  300. 4400.
CSR - Stage 10 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
Site-Specific Screening Levels (SSSLs) 3000 5000 15000 15000 21000 7700 3200  3300. 4400.
Screened
Interval (m Laboratory Sample
Well ID Sample ID bgs) Report # Date
NDM97-3 NDM97-3 6.1-9.1 27-Apr-05 <300. <1000. <100. <100. 114 <1. <0.5 <1.
NDM97-3 A1-NDM97-3 6.1-9.1 21-Sep-05 <300. <1000. <100. <100. <0.5 <1 <0.5 <1.
NDM97-3 NDM97-3 6.1-9.1 30-Mar-06 <250. 260. <100. <100. 0.94 <1. <0.5 <1
NDM97-3 NDM97-3 6.1-9.1 5-Sep-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
NDM97-3 NDM97-3 6.1-9.1 12-Apr-07 <250. <250. <100. <100. 0.56 <1. <0.5 <1
NDM97-3 NDM97-3 6.1-9.1 27-Aug-07 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
NDM97-3 NDM97-3 6.1-9.1 3-Apr-08 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
NDM97-3 NDM97-3 6.1-9.1 25-Aug-08 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
NDM97-3 NDM97-3 6.1-9.1 20-Apr-09 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
NDM97-3 NDM97-3 6.1-9.1 24-Aug-09 - <250. <250. <100. <100. <0.5 <1. <0.5 <1.
NDM97-3 NDM97-3 6.1-9.1 6-Apr-10 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
NDM97-3 NDM97-3 6.1-9.1 2-Sep-10 <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
NDM97-3 NDM97-3 6.1-9.1 28-Apr-11 - <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
NDM97-3 NDM97-3 6.1-9.1 14-Sep-11 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
NDM97-3 NDM97-3 6.1-9.1 14-May-12 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
NDM97-3 NDM97-3 6.1-9.1 9-Aug-12 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
NDM97-3 NDM97-3 6.1-9.1 4-Apr-13 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
NDM97-3 DUP-15 6.1-9.1 4-Apr-13 <250. 360. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 4-Apr-13 = = = = = =
NDM97-3 NDM97-3 6.1-9.1 28-Aug-13 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
NDM97-3 DUP-17 6.1-9.1 28-Aug- <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 28-Aug-13 - - - - - -
NDM97-3 NDM97-3 6.1-9.1 L1464701-1 -Jun-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
NDM97-3 DUP-32 6.1-9.1 L1464701-2 -Jun-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD -Jun-14 = = == = = =
NDM97-3 NDM97-3 6.1-9.1 L1512995-1 4-Sep-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
NDM97-3 DUP-24 6.1-9.1 L1512995-3 4-Sep-14 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 4-Sep-14 - - - - - -
NDM97-3 NDM97-3 6.1-9.1 601618-1 21-Apr-15 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
NDM97-3 NDM97-3 6.1-9.1 L1673248-8 5-Sep-15 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
NDM97-3 DUP-15 6.1-9.1 L1673248-9 5-Sep-15 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 5-Sep-15 - - - - -
NDM97-3 NDM97-3 6.1-9.1 L1746133-2 7-Mar-16 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
NDM97-3 NDM97-3 6.1-9.1 11833819-2 3-Sep-16 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U6 A3-U6 0.9-3.9 21-Sep-05 <300. <1000. <300. <1000. <100. <100. <0.5 <0.5 <1. <1.
U6 ué 0.9-3.9 30-Mar-06 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
U6 Dup1l 0.9-3.9 30-Mar-06 <250. <250 <250. <250. <100. <100. <0.5 <1 <0.5 <1.
QA/QC RPD 30-Mar-06 = = = = = =
U6 U6 0.9-3.9 31-Aug-06 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
U6 ué 0.9-3.9 4-Apr-07 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
U6 ueXx 0.9-3.9 4-Apr-07 <250. <250 <250. <250. <100. <100. <0.5 <1 <0.5 <1.
QA/QC RPD 4-Apr-07 = = = = = =
U6 U6 0.9-3.9 28-Aug-07 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
U6 ué 0.9-3.9 9-Apr-08 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
U6 U6 0.9-3.9 28-Aug-08 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
U6 ué 0.9-3.9 27-Apr-09 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1
U6 U6 0.9-3.9 3-Sep-09 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
U6 ué 0.9-3.9 19-Apr-10 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1
U6 U6 0.9-3.9 7-Sep-10 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
U6 ué 0.9-3.9 4-May-11 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
U6 U6 0.9-3.9 22-Sep-11 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U6 ué 0.9-3.9 15-May-12 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U6 U6 0.9-3.9 18-Sep-12 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U6 ué 0.9-3.9 10-Apr-13 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U6 U6 0.9-3.9 27-Aug- <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U6 U6 0.9-3.9 L1461850-4 28-May-14 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U6 U6 0.9-3.9 L1509407-6 27-Aug-14 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U6 ué 0.9-3.9 L1597133-4 9-Apr-15 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U6 U6 0.9-3.9 L1667287-4 -Sep-15 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U6 ué 0.9-3.9 L1745659-3 16-Mar-16 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U6 U6 0.9-3.9 830885-6 19-Sep-16 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75 <0.5
u7 A3-U7 1258 21-Sep-05 <300. <1000. <300. <1000. <100. <100. <0.5 <0.5 <1. <1.
u7 u7 1258 30-Mar-06 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
u7 Dup12 1.2-58 30-Mar-06 <250. <250 <250. <250. <100. <100. <0.5 <1 <0.5 <1.
QA/QC RPD 30-Mar-06 = = = = = =
u7 u7 1258 31-Aug-06 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
u7 u7 1258 4-Apr-07 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
u7 u7 1258 28-Aug-07 <250. <250. <100. <100. <0.5 19 <0.5 <1.
u7 u7 1258 9-Apr-08 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
u7 u7 1258 28-Aug-08 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
u7 u7 1258 27-Apr-09 <250. <250. <100. <100. <0.5 <1. <0.5 <1
u7 u7 1258 3-Sep-09 <250. <250. <100. <100. <0.5 <1. <0.5 <1.
u7 u7 1258 19-Apr-10 <250. <250. <100. <100. <0.5 <1. <0.5 <1
u7 u7 1258 7-Sep-10 <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
u7 u7 1258 4-May-11 - <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
u7 u7 1258 22-Sep-11 <250. <250. <100. <100. <0.5 0.78 <0.5 <0.75
u7 DUP-35 1258 22-Sep-11 <250. <250. <100. <100. <0.5 0.56 <0.5 <0.75
QA/QC RPD 22-Sep-11 - - - - -
u7 u7 1258 15-May-12 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
u7 u7 1258 18-Sep-12 4120. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
u7 u7 1258 15-Apr-13 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
u7 u7 1258 27-Aug- - <250. <250. <100. <100. <0.5 271 <0.5 <0.75
u7 u7 1258 L1462453-3 29-May-14 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
u7 u7 1258 L1509407-7 27-Aug-14 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
u7 u7 1258 L1597133-5 9-Apr-15 <250. <250 <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
u7 u7 1258 L1667287-5 -Sep-15 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U7 u7 1258 L1745659-5 16-Mar-16 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
u7 u7 1258 832800-3 21-Sep-16 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U07-10S U07-108 4.7-6.2 4-Jul-07 3000. 350. 3610. 350. 200. <100. 83.4 4.6 3.93 134
U07-10S U07-10S 4.7-6.2 28-Aug-07 5100. 450. 6890. 450. 360. 230. 94.8 10.1 5.7 204.
U07-10S U07-108 4.7-6.2 9-Apr-08 7710. 1430. 11400. 1740. 350. 270. 49.2 9.1 5. 19.7
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TABLE A-2

AREAS 1 AND 3 CONCENTRATIONS OF EXTRACTABLE PETROLEUM HYDROCARBONS IN GROUNDWATER
SEMI-ANNUAL PERIMETER MONITORING PROGRAM

CHEVRON BURNABY REFINERY

AREAS 1 AND 3 WELLS

Hg/L (ppb)
D ©
3 g
i 3 3 2
o 3 3 : g
z s < < 8 2 o 5 2
I I = 3 s E g 5] S g w
i b z z z i § 2 z £ &
= I w w Q = w X =
CSR - Stage 9 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 3300 2500 NS 4400.
CSR - Stage 9 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
CSR - Stage 10 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 2000 2500  300. 4400.
CSR - Stage 10 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
Site-Specific Screening Levels (SSSLs) 3000 5000 15000 15000 21000 7700 3200  3300. 4400.
Screened
Interval (m Laboratory Sample
Well ID Sample ID bgs) Report # Date
U07-10S U07-10S 4.7-6.2 27-Apr-09 3490. 1070. 7190. 1380. 270. <200. 42.4 7.8 5. 17.7
U07-10S U07-108 4.7-6.2 4-May- 9970. 1600. 17000. 2000. 170. <100. 60.1 14.4 239 33.9
U07-10S U07-10S 4.7-6.2 21-Sep-. 10400. 2390. 18100. 2830. 110. <100. 39. 8.57 1.7 16.5
U07-10S U7-108 4.7-6.2 -Sep- 47000. 33300. 108000. 54500. 250. 110. 58. 12.8 26.9 38.
U07-10S U7-10S 4.7-6.2 L1462454- 29-May-14 6700. 1300. 11400. 1500. <100. <100. 20.8 3.32 5.54 9.82
U07-10S U7-108 4.7-6.2 L1509397- 27-Aug-14 19400. 3190. 25600. 3270 180. <100. 66.3 12.4 215 30.8
U07-10S U7-10S 4.7-6.2 L1597686- 10-Apr-15 8590. 2660. 16300. 3690. 190. <100. 38.1 8.3 175 258
U07-10S U7-108 4.7-6.2 L1668445- -Sep-15 8140. 320. 15900. 440. 200. <100. 58. 10.7 23. 32.1
U07-10S DUP-13 4.7-6.2 L1668445- -Sep-15 8230. 350. 15400. 450. 230. 110. 56.2 10.4 22.6 315
QA/QC RPD -Sep-15 1.1% - 3.2% - - 3.2% 2.8% 1.8% 1.9%
U07-10S U07-10S 4.7-6.2 L1745069-1 15-Mar-16 84600. [ 47100. [_157000. [ 74100. 300. <200. 40.7 10.9 30.1 40.6
U07-10S U07-108 4.7-6.2 11832785-1 21-Sep-16 5870. | <2s0. | 18100. | 250. <400. <400. 73.8 13. 29.6 38.1 293.
uo07-101 uo7-101 6.65-8.15 4-Jul-07 2380. [ 630. | 2400. [ 630. 120. 120. 0.6 <1. <0.5 33
uUo07-101 U07-10DUPED 6.65-8.15 4-Jul-07 740. | <250. | 740. | <250 130. 120. 0.68 <1. 0.55 3.9
QA/QC RPD 4-Jul-07 - - - - - -
uUo07-101 uo7-101 6.65-8.15 28-Aug-07 1330. 420. 1340. 420. <100. <100. 1.84 <1. <0.5 3.4
uo07-101 uo7-101 6.65-8.15 9-Apr-08 1010. 610. 1010. 610. <100. <100. <0.5 <1. <0.5 <1.
uUo07-101 uo7-101 6.65-8.15 28-Aug-08 610. 320. 620. 330. 110. 110. 0.9 <1. <0.5 <1.
uU07-101 U07-101X 6.65-8.15 28-Aug-0: 1410. 840. 1410. 840. <100. <100. 0.88 <1. <0.5 <1.
QA/QC RPD 28-Aug-0
uo07-101 uo7-101 6.65-8.15 27-Apr-0 640. [ 360. [ 640. 370. <100. <100. 0.91 <1. <0.5 <1.
uUo07-101 uo7-101 6.65-8.15 3-Sep-09 450. <250. 450. <250. <100. <100. <0.5 <1. <0.5 <1
uo07-101 uo7-101 6.65-8.15 19-Apr-10 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
uUo07-101 uo7-101 6.65-8.15 7-Sep-10 440. <250. 450. <250. 120. 120. 0.8 <1. <0.5 0.79
uo07-101 uo7-101 6.65-8.15 4-May-11 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
uUo07-101 DUP-27 6.65-8.15 4-May-11 <250. <250. <250. <250 <100. <100. <0.5 <1. <0.5 <0.71
QA/QC RPD 4-May-11 - - - - - -
uUo07-101 uo7-101 6.65-8.15 28-Sep-11 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
uo07-101 uo7-101 6.65-8.15 16-May-12 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
uUo07-101 uo7-101 6.65-8.15 9-Apr-13 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
uo07-101 u7-101 6.65-8.15 3-Sep-13 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
uUo7-101 U7-101 6.65-8.15  L1461846- 28-May-14 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
uo07-101 u7-101 6.65-8.15  L1509397-: 27-Aug-14 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
uUo07-101 U7-101 6.65-8.15  L1597686- 10-Apr-15 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
uo07-101 u7-101 6.65-8.15 L1667283-. 2-Sep-15 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
uUo07-101 U7-101 6.65-8.15  L1745069- 15-Mar-16 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
uo07-101 u7-101 6.65-8.15 11832785 21-Sep-16 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U07-10D U07-10D 8.5-10.65 4-Jul-07 420. <250. 450. <250. 210. 210. 0.57 <1. <0.5 <1.
U07-10D U07-10D 8.5-10.65 28-Aug-07 710. [ 260. 750. 260. 220. 220. <13 <2.5 <13 <25
U07-10D U07-10D 8.5-10.65 9-Apr-08 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
U07-10D U07-10D 8.5-10.65 28-Aug-08 <250. <250. <250. <250. 330. 330. <0.5 <1 <0.5 <1.
U07-10D U07-10D 8.5-10.65 27-Apr-09 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
U07-10D U07-10D 8.5-10.65 3-Sep-09 500. <250. 530. <250. 360. 360. <0.5 <1. <0.5 14
U07-10D U07-10D 8.5-10.65 19-Apr-10 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <1.
U07-10D U07-10D 8.5-10.65 7-Sep-10 <250. <250. <250. <250. 120. 120. <0.5 <1 <0.5 <0.71
U07-10D U07-10D 8.5-10.65 4-May-11 <250. <250. <250. <250. <100. <100. <0.5 <1. <0.5 <0.71
U07-10D U07-10D 8.5-10.65 28-Sep-11 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U07-10D U07-10D 8.5-10.65 16-May-12 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U07-10D DUP-10 8.5-10.65 16-May-12 <250. <250. <250. <250 <100. <100. <0.5 <0.5 <0.5 <0.75
QA/QC RPD 16-May-12 - - - - - -
U07-10D U07-10D 8.5-10.65 18-Sep-12 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U07-10D U07-10D 8.5-10.65 9-Apr-13 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U07-10D U7-10D 8.5-10.65 3-Sep- <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U07-10D U7-10D 8.5-10.65 L1461846-. 28-May-14 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U07-10D U7-10D 8.5-10.65 509397-. 27-Aug-14 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U07-10D U7-10D 8.5-10.65 L1597686-: 10-Apr-15 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U07-10D U7-10D 8.5-10.65  L1667283- -Sep-15 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U07-10D U7-10D 8.5-10.65  L1745069-: 15-Mar-16 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
U07-10D U7-10D 8.5-10.65  L1832785- 21-Sep-16 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
| Travel Blan TRAVEL BLANK L1594270-5 1-Apr-15 - - - <100. <100. <0.5 <0.5 <0.5 <0.75
Travel Blanl TRAVEL BLANK L1594881-3 2-Apr-15 <100. <100. <0.5 <0.5 <0.5 <0.75
| Travel Blan TRAVEL BLANK 1 L1597689-4 0-Apr-15 <100. <100. <0.5 <0.5 <0.5 <0.75
Travel Blanl TRAVEL BLANK L1598022- -Apr-15 - - - <100. <100. <0.5 <0.5 <0.5 <0.75
| Travel Blan TRAVEL BLANK 601618- -Apr-15 <100. <100. <0.5 <0.5 <0.5 <0.75
Travel Blanl TRAVEL BLANK L1602111-; -Apr-15 <100. <100. <0.5 <0.5 <0.5 <0.75
| Travel Blan TRAVEL BLANK L1606759- 4-May-15 - — - <100. <100. <0.5 <0.5 <0.5 <0.75
Travel Blanl TRAVEL BLANK 611514-7 13-May-15 <100. <100. <0.5 <0.5 <0.5 <0.75
| Travel Blan ALS TRAVEL BLANK 1 639257-2 8-Jul-15 <100. <100. <0.5 <0.5 <0.5 <0.75
Travel Blanl TRAVEL BLANK-1 L1666485-4 -Sep-15 - - - <100. <100. <0.5 <0.5 <0.5 <0.75
| Travel Blan TRAVEL BLANK-2 L1666481-3 -Sep-15 <100. <100. <0.5 <0.5 <0.5 <0.75
Travel Blanl TRAVEL BLANK L1667287-7 -Sep-15 <100. <100. <0.5 <0.5 <0.5 <0.75
| Travel Blan TRAVEL BLANK 1 L1668411- -Sep-15 <100. <100. <0.5 <0.5 <0.5 <0.75
Travel Blanl ALS TRAVEL BLANK 1 L1668270-! -Sep-15 <100. <100. <0.5 <0.5 <0.5 <0.75
| Travel Blan ALS TRAVEL BLANK 1 L1678538- 4-Sep-15 <100. <100. <0.5 <0.5 <0.5 <0.75
Travel Blanl ALS TRAVEL BLANK 1 L1745069-! -Mar-16 <100. <100. <0.5 <0.5 <0.5 <0.75
| Travel Blan ALS TRAVEL BLANK 1 L1745659- -Mar-16 <100. <100. <0.5 <0.5 <0.5 <0.75
Travel Blanl ALS TRAVEL BLANK 1 L1746135- -Mar-16 <100. <100. <0.5 <0.5 <0.5 <0.75
| Travel Blan ALS TRAVEL BLANK 1 L1747001-4 1-Mar-16 <100. <100. <0.5 <0.5 <0.5 <0.75
Travel Blanl ALS TRAVEL BLANK 1 L1752106-6 4-Apr-16 <100. <100. <0.5 <0.5 <0.5 <0.75
| Travel Blan TRAVEL BLANK-1 830885-7 -Sep-16 — <0.5 <0.5 <0.5 <0.75 <0.5
Travel Blanl TRAVEL BLANK-1 832800-5 -Sep-16 - <0.5 <0.5 <0.5 <0.75 <0.5
| Travel Blan TRAVEL BLANK-1 835097-4 -Sep-16 <100. <100. <0.5 <0.5 <0.5 <0.75
Travel Blanl TRAVEL BLANK-1 L1838680-! 4-Oct-16 - - - <100. <100. <0.5 <0.5 <0.5 <0.75
| Travel Blan TRAVEL BLANK-1 L1843040- 12-Oct-16 - - - <100. <100. <0.5 <0.5 <0.5 <0.75
Travel Blanl TRAVEL BLANK-1 L1847163-: 21-Oct-16 - - - <100. <100. <0.5 <0.5 <0.5 <0.75
Equipment Blank EB-1 L1668270-4 3-Sep-15 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
| Equipment Blank EB-2 L1745070- 5-Mar-16[ <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
Equipment Blank EB-3 L1745070-4 5-Mar-16 <250. <250. <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
| Equipment Blank EB-4 L1746133-4 7-Mar-16 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
Equipment Blank EB-5 L1747001-5 1-Mar-16 - <250. <250. <100. <100. <0.5 <0.5 <0.5 <0.75
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TABLE A-2
AREAS 1 AND 3 CONCENTRATIONS OF EXTRACTABLE PETROLEUM HYDROCARBONS IN GROUNDWATER
SEMI-ANNUAL PERIMETER MONITORING PROGRAM
CHEVRON BURNABY REFINERY
AREAS 1 AND 3 WELLS

Hg/L (ppb)
D ©
2 8
g ¢ o) 2
= g 0 g
% s < < 8 g o 5 g
T I = E = =z g 5] 2 2 w
b o z z T g 5 3 2 3 =
= I w w Q = w X =
CSR - Stage 9 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 3300 2500 NS 4400.
CSR - Stage 9 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
CSR - Stage 10 Marine/Estuarine Aquatic Life Standards (AW) 500 NS NS NS NS 1500 1000 2000 2500  300. 4400.
CSR - Stage 10 No Specified Water Use Standards® (NU) NS NS 5000 NS 15000 NS NS NS NS NS NS
Site-Specific Screening Levels (SSSLs) 3000 5000 15000 15000 21000 7700 3200  3300. 4400.
Screened
Interval (m Laboratory Sample
Well ID Sample ID bgs) Report # Date
Reported Detection Limit 250. 250. 250. 250. 100. 100. 05 1. 0.5 1 1
Abbreviations:
CSR Contaminated Sites Requlation (including Stage 9 amendments, January 2014, Stage 10 amendments, October 2016).
EPHw Extractable petroleum hydrocarbons in water
LEPHW/HEPHwW Light/Heavy extractable petroleum hydrocarbons in water
MTBE Methyl tertiary-butyl ether
VHw Volatile hydrocarbons in water
VPHw Volatile petroleum hydrocarbons in water
QA/QC Quality assurance / quality control
RPD Relative percent difference
NC No criteria established for indicated parameter.
NO No objective established for indicated parameter.
NS No standard established for indicated parameter.
mbgs Metres below ground surface
ppb Parts per billion
Hg/L Micrograms per litre
< Sample concentration less than the reported detection limit indicated.
Sample not analyzed for indicated parameter.
Sample concentration greater than CSR standard for aquatic life (AW).
SHADE Sample concentration greater than CSR standard for no specified water use (NU).
BOLD RED HIGHLIGHTED Exceeds Site Specific Screening Levels (SSSLs)
Notes:
1 CSR No Water Use Standards are applicable at all sites, irrespective of water use.
2 BCMOE groundwater standard is for LEPH corrected for PAHs;
EPH (C10<-C19) is LEPH uncorrected for PAHs and therefore conservative.
3 Some LEPH/HEPH and EPH10-19/EPH19-32 results from ALS were affected by laboratory contamination. The former values are available upon request.
4 Criterion concentrations reported in /L
Chevron Canada Limited
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TABLE A-3
AREAS 1 AND 3 CONCENTRATIONS OF POLYCYCLIC AROMATIC HYDROCARBONS IN GROUNDWATER
SEMI-ANNUAL PERIMETER MONITORING PROGRAM
CHEVRON BURNABY REFINERY

ug/L (ppb)
o 2
5 g
& H g g
8 o 2 £ = c
] g H g 2 ° g @ s
8 o £ g 3 £ 2 & e H g
5 2 £ 2 = = g o ] 2 g
£ ° g k3 = E k) 2 < ] @ o = £ 2 7
g £ g s <1 <1 2 g g g 2 £ g 2 s 2
g 2 5 g g g = g g g g = & e £ S
3 5 2 & & & £ 2 El El k1 g 2 s 5 o
< < < @ @ @ 5 5 T T Z 2 a & & 5
Generic Numerical Water Standards | ‘g
CSR - Stage 9 Aquatic Life Standards (AWY*| 60, 05 1 1 01 NS NS 1 NS 2. 120. NS 10. 3 02 34, ]
CSR - Stage 10 Aquatic Life Standards [ 05 1 1 01 NS NS 1 NS 2, 120. NS 10. 3 02 34, 3
Site-Specific Screening Levels (SSSLs) 60. 30. 40, 1 2.8 1 40. 120. 240 3. 40. 34, (<]
ALS
Well Screened  Laboratory ~ Sample
D SamplelD _Interval  Report # Date
AL-12C A1-12C 5.26.7 -May- 0116 <005 <005 <005 <00l <005 <005 <005 <005 _ <0.05 260 <005 <035 <005 <005 <02 AW-
A1-12C A1-12C 5.26.7 -Oct- 0133 <005 <005 <005 <00l <005 <005 <005 <005 _ <0.05 338 <005 <04 <005 <005 _ <0.06 AW-
AL-12C DUP 10 5267 -Oct- 0157 <005 <005 <005 <001 <005 <005 _ <005 <005 <005 303 <005 <05 <005 <005 <005 AW-
OAIOC RPD -Oct-C - 5.0%
Al1-12C AL-12C 52:6.7 -Apr-( 0172 <005 <005 <005 <00l <005 <005 <005 <005 _ <0.05 356 <005 <03 <005 <005 <015 AW-
A1-12C A1-12C 5.26.7 15-Sep- 0107 <005 <005 <005 <001 _ <0.1 <005 <005 <005 <005 262 <005 <02 <005 <005 <02 AW-
AL-12D AL12D 1732 15-Sep- 384 <007 <005 <005 <00l <01 <005 <005 <005 <005 <005 <05 <005 <005 <03 AW-
A1-12D DUP200 1732 15-Sep- 358 <008 <005 <005 <001 _ <0.1 <005 <005 <005 <005 <005 <04 <005 <005 <005 AW-
OAIOC RPD 15-Sen-( 0% - 5
A1-12D AL12D 1732 4-Apr 405 <01 <005 <005 <001 <005 <005 <005 <005 <005 . <005 <2 <005 <005 <04 AW-
A1-12D DUP13 1732 2-Apr- 365 <01 <005 <005 <001 <005 <005 <005 <005 <005 3 <005 <L <005 <005 <04 AW-
OAIOC RPD -Ar- 4% - 1
A1-12D AL12D 17-32 -Sep 411 <01 <005 <005 <001 <01 <005 <005 <005 <005 960 <005 <1 <005 <005 <04 AW-
A1-12D DUP15 1732 -Sep- 449 <01 <005 <005 <001 <01 <005 <005 <005 <005 <005 <. <005 <005 <05 AW-
OAIOC RPD -Sep-C 8% -
A1-12D AL12D 73 -Apr-( 543 <0 <005 <005 <. <005 <005 <005 <005 _ <0.05 <0.05 <005 <005 < A
A1-12D AL-12D 73. 28-Aug- 345 <0 <005 <005 <. <005 <005 <005 <005 _ <0.05 <0.05 <005 <005 < A
A1-12D A1-12D 7.3 8-Apr- 485 <009 <005  <0.05 <. <0. <005 <005 <005 <005 <0.05 <005 <005 < A
A1-12D A1-12D 7:3. -Aug- 472 0084 <005 <005 <. <005 <005 <005 <005 _ <0.05 <0.05 <005 <005 < A
AL-12D A1-12D 7:3. 1-Apr- 412 <009 <005 <005 <. <005 <005 <005 <005 _ <0.05 <0.05 <005 <005 < AW-
A1-12D A1-12DX 7:3. 1-Apr- 408 <008 <0.05 _ <0.05 <. <005 <005 <005 <005 _ <0.05 <0.05 <0.05 <005 < AW-
QAIOC RPD 1-Apr( 0% 4.
02:05 X 5-May-| <0.0 <0.0 <005 <0, <005 <005 <005 <005 <00 0847 <0.05 84 0337 <005 <005 AW-
02:05 X 25-Oct 0392 0267 <005 <0 <005 <005 <005 <005 0147 654 <005 | 536 | 428 | 0072 <005 AW+
02:05 X 26-Apr- <0.0 <0.0 <005 <0, <005 <005 <005 <005 <0, 0185 <0.05 03 0052 <0.05 __ <0.05 AW-
02-05 X 20-Sep- [ 0547 | 06 <0.05 <0, <0. <0.05 <0.05 <0.05 0.951 127 <005 [ 115 [ 12. 0456 | <0.05 AW+
A3 MW02-05 X 30-Mar- <0.0 <0.0 <005 <0, <005 <005 <005 <005 <0, <005 <005 <005 <0 <0 <0.05 A
A3 MW02-05 X 28-Jun- <0.0 <0.0 <005 <0, <005 <005 <005 <005 <0, 0.09 <0.05 195 <0. <0. <0.05 AW-
A’ A3 MW02-05 X 24-Jul- 0.3 0.1 <005 <0, <0. <005 <005 <005 0066 569 <005 | 775 | 24 <0 <0.05 AW+
A 02-05 X 31-Aug- [ <t [ 0378  <0.05 <0, <0. <0.05 <0.05 <0.05 0.155 10.7 <005 | 154 | 622 | 0. <0.05 AW+
MW02-05 .46, 2-Apr <005 <005 <005 <0 <005 <005 <005 <005 <0, <005 <0.05 0153 <o, <0. <0.05 A
MW02-05X .46, 4-Apr- <005 <005 <005 <0 <005 <005 <005 <005 <0, <005 <005 <005 <0 <0. <0.05 A
OA/OC RP! 4-Apr- - - -
02:05 .46, 28-Aug- <0. <005 <0.05 11 <005 <005 <005 <005  <0.05 0674 <005 | 214 | 0441 <008  <0.05 AW+
02:05 .46, 9-Apr{ <005 <005 <005 <0 <0. <005 <005 <005 <005 <005 <005 <005 <00 <005 <0.05 A
02:05 6. 28-Aug- <005 <005 <005 <0 <005 <005 <005 <005 _ <0.05 0112 <005 0269 0129 <005  <0.05 A
A’ 02:05 6. 27-Apr- <005 <005 <005 <0 <005 <005 <005 <005 _ <0.05 5 <005 <005 <00 <005 <0.05 AW-
A 02:05 6. -Sep-( <0. <005 <005 <. <0. <005 <005 <005 <005 <005 ] 332 | 0146 <005  <0.05 AW+
02:05 .46, 19-Apr- <005 <005 <005 <0 <0. <005 <005 <0.05 0082 6 <005 0099 0156 0071 <005 A
A3 MW02-05 .46, 20-Sep- <005 <005 <005 <0 <0. <005 <005 <005 <0.05 7 <005 <005 <00 <005 <0.05 A
DUP-15 6. 20-Sep- 21 <005 <005 <005 <0 <0. <005 <005 <005 <005 2 <005 <005 <00 <005 <0.05 A
OA/OC RP! 2 6% - - -
A3 MW02-05 .46, -May- .7 <005 <0.05 <0. <0. <005 <005 <005 <02 <005 <025 <0 <015 <0.05 A
A3 MW02-05 6. 27-Sep- 605 <0.05 002 <0. <0. <0.05 341 <005 <005 <005 <0.05 0.1 <005 <0.05 A
A3 MW02-05 6. 16-May- 123 <005 <005 <0, <0. <0. <005 <005 <005 <005 <005 <005 <0 <005 <0.05 A
A’ A3MW02-05 6. 20-Sep- 48 <005 <005 <0 <0. <0. <005 <005 <005 <005 <005 <005 <0 <005 <0.05 A
A X 10-Apr- 57 <005 <005 <0 <0, <0. <005 <005 <005 <005 <005 <005 <0 <005 <0.05 A
A X 6. Sep- 05 <005 <005 <0 0014 <0. <005 <005 <005 0.064 <0.05 0054 0.1 0061 <0.05 AW-
A X 6.1 114618464 28-May- 442 <005 <005 <005 <001 <0 <005 <005 <005 <005 <005 <005 <0 <005 <0.05 A
DUP 4-61 114618466 28-May- 418 <005 <005 <005 <001 <0 <005 <005 <005 <005 <005 <005 <0 <005 <0.05 A
QA/OC RP M 6%
I A3MW02-05 2461  11509397-5 27-Aug- .2 <005 <005 <005 <001 <01 <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 AW-
M\ DUP-19 2461  L1509307-7 27-Aug- 161 <005 <005 <005 <001 _ <0.1 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 _ <0.05 AW-
QA/OC RPD -Aug-
I A3MW02-05 2461  L1507132-1 -Apr- 658 <007 <004 <00l <001 <002 <00l <00l <001 <001 010 <001 <005 <002 002 <0.05 AW-
h DUP-8 2461 115071323 -Apr- .68 <008 <004 <001 <001 <002 <00l <001 <001 __ <0.01 0097 <001 <005 <002 0023 <0.05 AW-
OA/OC RPD -Ar- 3%
I A3MW02-05 24-61 16672834  2-Sep- .08 <0.05 0064 <005 <001 <01 <005 <005 <005 <005 0958 <0.05 0067 <005 <005 <005 AW-
I A3MW02-05 2461 17456552 16-Mar- X <0.08 0197 0515 | 0264 | 053 0091 0362 <005 | 252 | 183 0095 0094 <006 | 232 | <005 AW+
I A3MW02-05 2461 18308851 19-Sep- .03 <006 <005 <005 <0005 <01 <005 <005  <0.005 <005 0151 <005 <005 <005 <005 __ <0.05 AW-
02- X 5-May- 5 <005 <0, <005 <001 <005 <005 <005 <005 <005 <0.05 <005 <0.05 A
02-( X 25-Oct: <0.05 0068 <005 <001 <005 <005 <005 <005 _ <0.05 <0.05 <005 <0. A
A’ 02-( X 26-Apr- <0.05 0061 <005 <00l <005 <005 <005 <005 _ <0.05 <0.05 <005 <0. A
A’ 02-( X -Sep <0.05 0067 <0.05 0012 <005 <005 <005 <0.05 <0.05 <005 <0.05 A
A’ A3MW02-06 X -Mar <005 <o, <005 <001 <005 <005 <005 _ <0.05 _ <0.05 6 <005 <005 <0. A
A’ A3MW02-06 X -Jun <005 <o, <005 <001 <005 <005 <005  <0.05 _ <0.05 1 <005 <005 <0. AW-
DUPL X -Jun <005 <o, <005 <001 <005 <005 <005 _ <0.05 _ <0.05 9 <005 <005 <0.05 A
QA/OC RP -Jun-C % - - - - -
A3MW02-06 .4-6.. 24-Jul <0.05 05 <005 <. <0. <005 <005 <005 <005 <0.05 <005 <0.05 A
A3MW02-06 .4-6. 31-Aug- <0.05 055 <005 <0 <0. <005 <005 <005 <005 <0.05 <005 <0. A
MW02-06 6. 4-Apr- <0.05 077 <005 <0, <005 <005 <005 <005 _ <0.05 <0.05 <005 <0. A
A’ A3MW02-06 6. 28-Aug- <0.05 051 <005 <0, <005 <005 <005 <005 _ <0.05 <0.05 <005 <0. A
A’ A3MW02-06 6. 9-Apr- <0.05 057 <005 <0, <0. <005 <005 <005 <005 <0.05 <005 <0 A
A’ A3MW02-06X 6. 9-Apr- <0.05 061 <005 <0, <0. <005 <005 <005 <005 <0.05 <005 <0 A
OA/OC RP 9-Apr-
AZMW 02- X 7 <0.05 5 <005 <001 <005 <0 <0 <005 <0.05 2 <0 <0. <0. A
A3MW 02- X 27-Apr. <0.05 <005 <001 <005 <0 <0. <005 <0.05 2 <0 <0. <0.35 A
A3MW 02- X -Sep <0.05 <0.05 0017 <01 <0. <0. <0.05 0071 <0. 0054 <0, A
A3MW 02- .4-6. 19-Apr. <0.05 <0.05 0078 0181 0.0 0.0 <0.05 0115 7 00! 0124 <035 A
A3MW02-06X .4-6. 19-Apr- <0.05 <0.05 0078 0175  0.050 0.0 <0.05 0113 34 0.061 0123 <035 A
QA/OC RPD 19-Apr- L .
I A3MW02-06 3464 -Sep- .07 <0.07 149 0417 01 0227 0082 0161 <005 .489 925 0,082 [ o426 [ <03 AW+
I A3MW02-06 3464 4-May- 55 0179 498 <005 <003 <01 <005 <005 _ <0.05 78 . <0.05 | [ <07 AW+
h DUP-25 3464 -May- 7. <0.2 .4 <0.05 0021 <01 <005 <005 <0.05 72 ¥ <0.05 | <07 AW+
OA/OC RPD May- X .79 - 4% X 3.
I A3MW02-06 3464 -Sep- X <0.05 133 <005 <003 <01 <005 <005 <005 598 . <0.05 [ o. [ <03 AW+
h DUP-36 3464 -Sep- . <0.05 110 <005 <003 <01 <005 <0.05 _ <0.05 575 . <0.05 [ 0448 [ <03 AW+
QA/OC RPD ~Sep- - X 12. 1% 4.
A3MW 02- X -May- 8 <005 <0 <001 <0. <005 <. <0.05 062 063 <0.05 0121 <0.05 0. <01 AW-
A3MW02- X -Sep- <005 <o, <001 <0. <005 <0, <0.05 5 <0.05 0103 <0.05 <00 <0. AW-
A3MW 02- X 10-Apr- <0.05 0.1’ 0047 <0122 <0.05 0054 <0.05 464 1 <005 <o, <02 | 0345 | ox AW
A3MW02- .4-6. -Sep- 16 <005 <0 <001 <0. <005 <o, <0.05 054 21 <0.05 50 0.074 .0 <0. AW-
A3MW 02- .4-6. 1461846-5_28-May- Ry <0.05 0134 0058 0155 0.051 <0 <0.05 533 583 <005 <0 0083 | 0455 | <0. AW
A3MW02- .4-6. 1509397-6 _27-Aug: 23 <0.05 0077 <001 <01 <005 <o, <0.05 204 201 <005 <0 <0.0 131 <0.07 AW-
A3MW 02- .4-6. 1597132 -Apr- 57 <015 <0.03 0021 0052 0021 0024 <001 575 .07 0019 <0, 014 | 0444 | <0. AW
A3MW02- .4-6. 1667283 -Sep- 834 <0.05 0102 0022 <01 <005 <o, <0.05 226 .66 <005 <0. <0.0 1 <0. AW-
A3MW02- .4-6. 1745655-3 _16-Mar- .04 <0.05 0078 <001 <01 <005 <0, <0.05 184 75 <005 <0. <0.0 124 <0 AW-
A3MW02- .4-6. 1830885-2  19-Sep- 11 <0.2 0128 0064 0. 0054 0081  0.009 496 .05 <005 <04 0066 | 0393 | <l AW
A3 X <01 <01 <01 <0. <01 <01 <01 7.78 <01 0679 0213 <01 AW-
A X <0. <0. <0. <005 <0, <0. <0. 131 <005 | 122 ] [ <0. AW
A X <0. <0. <0. <005 <0, <0. <0. 11 <0. 84 <0. AW-
A X <0. <0. <0. <0. <0. <0. <0. <0. 752 8 <0. AW-
A X <0. <0. <0. <0. <0. <0. <0. <0. 7 264 <0. AW-
A X <0. <0. <0. <005 <0, <0. <0. <0. 3 585 54 <0, AW-
A’ A - <0. <0. <0. <005 <0, <0. <0. <0. 76 505 <0. AW-
A’ A - <0. <0. <0. <0. <0. <0. <0, <0. 8 31 055 <0 AW-
A’ A - <0. 4 <0 <0. <005 <0, <0. <0. 1 46l <0. 409 84 073 <0.06 AW-
A X <0. <0. <0. <005 <0, <0. <0. 5 789 <0. 208 12 056 <0.15 AW-
A X <0. 7 <0 <0. <0. <0. <0. <0. 1 613 <0. <0.08 075 <008 AW-
A K 476 <0. <0, <0. <0, <0, <0, 11 204 <005 | 16 X [ o142 <o AW+
A X X <0 .2 <0. 0017 <0. <0. <0. <0. 355 8.6: <0 <05 44| 0228 [ <o AW+
A - 0627 <0, <0. <0. 0012 <0. <0. <0. <0. 145 0134 <. 0621 284 1 <0. A
A X 154 <0. <0. <0. <001 <0. <0. <0. <0. <0 0273 <0, 4.9: <0. <0 <0. AW-
A - <005 <0, <0. <0. <001 <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. AW-
A’ A - 12. <0. 0.1 <0. 17 <0 <0. <0. <0. 0101 3.8 <0. 1.5 0164 0061 <0, AW-
A’ A 6. <005 <0, <01 <0. <0. <0. <0. <0. <0, <0, <0. <0 <0. <0. <0, AW-
A 6. 1461850- 3.42 <0. <0, <0. <0, <0. <0, <0, <0, <0, 7 <0 15 0116 <0. <0, AW-
A A 6. 1509407~ 0264 <0 <0. <0. <0. <0. <0. <0. <0. <0. 54 <0. <005 <0.05 <0, <0. A
A .16. 1597133+ 206 <0. 0.0 <0. <0. <002 <0, <0. <0. 0024 <0. 175 083 00 <0. A
A .16, 1667287 2.69 <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. 0088 <005 <005 _ <0.05 AW-
A 6. 1745659 20.5 < 0.3 < <0. <0. < <0. < 0.469 <0. 12 0611 | 0215 | <o. AW
A .16 1830885 1.7 <0. 0.1 < <0005 <0. < <0. <0.005___0.276 7} <0. <005 <0.05 0135 <0.05 AW-
A3-MW02- X 5 <0.05 81 <005 <0. <005 <005 <005 8 7.3 <0.05 6 14 716 | <005 AW+
A3MW02- X 8 <0.05 486 <005 < <005 <005 <005 <005 49 4 <0.05 .4 . 272 | <0.05 AW+
A3MW02- X 6 <0.05 .62 <005 < <005 <005 <005 <005 41 1 <0.05 9 .20 486 | <005 AW+
A3MW02- X <0.05 653 <005 < < <005 <005 <0.05 18 5 <0.05 .74 .55 <0.05 AW+
A3MW02- X <0.05 479 <005 < < <005 <005 <0.05 3 3 <0.05 3 .46 307 | <005 AW+
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TABLE A-3
AREAS 1 AND 3 CONCENTRATIONS OF POLYCYCLIC AROMATIC HYDROCARBONS IN GROUNDWATER
SEMI-ANNUAL PERIMETER MONITORING PROGRAM
CHEVRON BURNABY REFINERY

ug/L (ppb)
o)
g
2
@ )
g & o 3
£ ° 3 = £ 2 g g 2 g g £
g £ g g 2 g g g 2 £ 2 s
g 5 H g £ 2 El E H g 3 s o
< < < @ [+ T T £ 2 & ol
Generic Numerical Water Standards
CSR - Stage 9 Aquatic Life Standards (AwW| 60. 05 1 1 01 NS NS 1 NS 2. 120. NS 10. 3 02 34,
CSR - Stage 10 Aquatic Life Standards [ 05 1 1 01 NS NS 1 NS 2 120 NS 10. 3. 02 34,
Site-Specific Screening Levels (SSSLs) 60. 30. 40 1 28 1 40. 120. 240 3. 0. 34,
ALS
Well Screened  Laboratory ~ Sample
D ple ID r Report # Date
AZMW02- X 4-Apr X1 <0.05 0632 < <01 <005 <0, <01 < 843 < 3 507 | <005 AW+
A3MW02- X 28-Aug- .9 <0.05 0565 < <0. <005 <0 <0. < 795 < 471 | <005 AW+
A3MW02- X 9-Apr{ <0.1 75 < <0. <0. <0. <0. < < 571 | <005 AW+
A3MW02- X 8 <0.05 603 < <0. <005 <0, <0. < 9 < 594 | <0 AW+
A3MW02- X 27-Apr- <0.05 765 < <0. <005 <0. <0. < 7 < 508 | <0.06 AW+
A3MW02- X 3-Sep- <0.05 609 < <0. < <0. <0. < 8 < 522 | <0. AW+
A3MW02- X 19-Apr- <0.05 742 < <0. < <0. <0. < < X <0.07 AW+
A3MW02- X 7-Sep- <0.05 .4 < <0. < <0. <0. < 627 < 6.4 . <0. AW+
A3MW02- X 4-May- 4 <0.05 1 < <0. <0. <0. <0. < .265 < 112 408 <0. AW+
A3MW02- X 15-May- 528 <0.05 .01 < 0,02 <0104 <0, <0. < 7 3 < 255 <0. AW+
A3MW02- X 20-Sep- 2 <005 <0 < <0.0: < <0. <0. < 19 < 2 067 ¥ <0. A
A3MW02- X 10-Apr- 79 0.0 < 4 < <0. <0. < 769 < .2 .14 <0. A
A3MW02- X 27-Aug- 5 <0 <0. < <0. < <0. <0. < 46 < <0. 05 <0 A
AZMWO2- X 1461850-3__28-May- <0. 0.0 < <0. < <0. <0. < 131 5 < 0.1: 103 <0, A
AZMWO2- X 1509407-5__27-Aug- <0. X < <0. <0. <0, <0. < 072 < <0. 052 <0 A
A AZMWO2- X 1597133 -Apr- <0. 6 < <0. <003 <0, <0. < 258 < 0.1 178 <0, A
A AZMWO2- X 1667287- -Sep- <0. 6 < <0. < <0. <0. < 142 731 < 0051 106 <0, AW-
A3MWO02- X 1745659-3 _16-Mar- <0 34« <0 < <0, <0 < .323 < X <005 | 0208 | <0. AW+
AZMW02- X 1830885-4__19-Sep- <0. 1 < <0.005 < <0. <0. <0.005 181 < 4 <0. 120 <0, A
A3MW 03 X 30-Mar-06] <005 <005 <005 <005 2 <005 <005 <005 <005 <005 <005 <005 <005 <005 <005 <005 A
A3MW 03 X 28-Jun06] <005 <005 <005 _ <0.05 <. <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 _ <0.05 A
A’ A3MW 03 X 24-Ju06] <005 <005 <005  <0.05 <. <0. <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 A
A v X 31-Aug06] <0.05 <005 <005 <005 <0, <0. <005 <005 <005 <005 <005 <005 <005 <005 <005 <005 AW-
A X X 4-Apr07] <005 <005 <005 <005 <0i <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 <005 AW-
A X A3MWO03- X 28-Aug07| <005 <005 <005  <0.05 2 <005 <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 A
A3MW03- X 3-Apr08] <005 <005 <005 <005 <O <0. <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 A
A: A3MW03- X 28-Aug08] <0.05 <005 <005 <005 <0, <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 _ <0.05 A
A v 27-Apr09] <005 <005 <005 <005  <0i <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 _ <0.05 AW-
A X X L1507689-1 _10-Apr15| <0.01 __ <0.01 __ <0.02 __ <0.01 __<O. <002 <001 <001 <001 <00l <001 <001 <005 <002 <001 <007 AW-
A X W03-02 X -May- <01 <01 <01 <0.0. <01 <01 <01 <01 <01 35 <01 <1 259 <0, <0.05 AW-
A X W03-02 X -Oct K <0, <0, <0, <0.0. <0, <0, <0, <0, <0, . <0. <06 373 <0 <04 AW-
W03-02 X -Apr-( . <0. <0. <0. <0.0. <0. <0. <0. <0. <0. . <0. 195 399 <0 <05 AW+
Dup 106 X -Apr- . <0. <0. <0. <0.0. <0. <0. <0. <0. <0. K <0. 17.7 405 <0 <0.6 AW+
QA/OC RPD Apr-C . X 9.7% 5%
I MW03-02 2383 -Sep- A <005 005 <005 <001 <01 <005 <005 <005 <005 <005 <06 148 <005 <05 AW-
h DUP205 2383 -Sep- 3 <005 <005 <005 <001 <01 <005 <005 <005 <005 <005 <05 122 <005 <04 AW-
QA/OC RPD 4
A X X - Mar- 2 <007 <005 <005 053 <005 <005 052 <005 <005 <0.05 1 9 <005 <02 AW-
A X -Jun-( .66 <005 <005 <005 <0 <005 <005 <005 <005 _ <0.05 <005 <0. 2 <005 <0, A
A X 4-Jul- 62 <005 <005 <005 <0 <0. <005 <005 <005 <005 <005 <0. <0.05 0.337 A
A X 31-Aug- 859 <005 <005 <005 <O <0. <005 <005 <005 <005 1 <005 <0 <005 <0, A
A: DUP11 X 31-Aug- 967 <005 <005 <005 <0 <0. <005 <005 <005 <005 878 <0.05 <. 9 <005 <0, A
QA/OC RP 31-Aua( 1 11.7%
A X X 4-Apr{ <005 <005 <005 < <005 <005 <005 <005 _ <0.05 .08 <0.05 1 <005 <0 A
A X 28-Aug- <005 <005 <005 < <005 <005 <005 <005 _ <0.05 75 <0.05 2 <005 <0 A
A X 3-Apr- <005 <005 <005 < < <005 <005 <005 <005 7 <0.05 1 <005 <0 A
A: A X 3-Apr- <005 <005 <005 <0 < <005 <005 <005 <005 7. <0.05 4 <005 <0 A
OA/OC RPD 3-Apr: 7 X
I MW03-02 2383 4 <005 <005 <005 <005 <005 <005 <005 <005 6: <005 <05 4 <005 <05 AW-
h A3 MW03-02 2383 -Apr- <005 <005 <005 <001 <005 <005 <005 <005 66 <005 <15 405 <005 <0.65 AW-
M\ A3 MW03-02X__ 2383 Apr- 7 <005 <005 <005 <001 <005 <005 <005 <005 77 <005 <15 432 <005 <0.65 AW-
QA/OC RPD -Apr-C % - - - - 5% -
I A3 MW03-02 2383 -Sep- <005 <005 <005 <001 <01 <005 <005 <005 <005 <06 131 <005 <03 AW-
h A3 MW03-02X__ 2.3-8.3 Sep- <005 <005 <005 <001 <01 <005 <0.05 _ <0.05 <005 <07 134 <005 <03 AW-
OA/OC RPD -Sen-C - - - - -
I A3 MW03-02 2383 19-Apr- <005 <005 <005 <001 <01 <005 <005 <005 <005 <005 <15 419 <005 <0.65 AW-
h A3 MW03-02X__ 2.3-8.3 19-Apr- <005 <005 <005 <001 <01 <005 <005 <005 <005 <005 <1 404 <005 <0.65 AW-
OA/OC RPD 19-Apr- - 6%
I A3 MW03-02 2383 -Sep- 0054 <005 <005 <001 <01 <005 <005 <005 <005 <005 <. 250 <005 <02 AW-
h DUP-4 2383 7-Sep. 7 0053 <005 <005 <001 <01 <005 <005 <005 <005 <005 <06 9 <005 <02 AW-
OA/OC RPD 7-Sep- -
I A3 MW03-02 2383 -May- <0.05 0072 0075 002 <01 <005 <005 <005 0412 <005 <2 [031 [ <06 AW+
h DUP-26 2383 -May- <0.07 0076 0084 0020 <01 <0.05 0067 <0.05 0423 <005 <2 4 | 0321 | <06 AW+
QA/OC RPD May- - 2.6% . 35%
A3 MW03-02 X 28-Sep- <005 <005 <005 < <0. <005 <005 <005 <005 <005 <2 252 <005 <0 AW-
A3 MW03-02 X 16-May- <0.05 0059 <005 < <0. <005 <005 <0.05 0379 <005 <2 838 | 0275 | <0. AW+
A3MW03-02 X 18-Sep- <0. <005 < <0. < <005 <0, <005 < <005 <0. A
DUP24 X 18-Sep- <0. <005 < <0. < <005 <0, <005 < <005 <0.25 A
AIOC 18-Sep- - - - - -
AMW03-02 A3MW03-02 2383 -Apr- <005 <005 <005 <001 <01 <005 <005 <005 <005 5 <005 <03 <005 <005 <01 AW-
A3MW03-02 DUP-18 2383 Apr- <005 <005 <005 <001 <01 <005 <005 <005 <005 <005 <02 <005 <005 <0.08 AW-
OA/OC RPD -Apr- % -~ -
AMW03-02 A3MW03-02 2383 -Aug-13] <2 <005 <005 <005 <001 <01 <005 <005 <005 <005 <005 <09 <005 <005 <01 AW-
AMW03-02 DUP-19 2383 -Aug-13| <2 <005 <005 <005 <001 <01 <005 <005 <005 <005 <005 <1 <005 <0.05 _ <0.09 AW-
[OA/OC RPI -Aug- -
[A3MW 03 A3MW03-02 X 1462453 -May- <0. <0 <005 <0, <01 < 5 <0 <0. <0. A
[A3MW03. A3MW03-02 X 1509407 -Aug- <0. <0. <005 <0, <0. < <0. <0. <0. A
[A3MW 03 A3MW03-02 X 1597689-2 _10-Apr- <0. 0.0 0017 <0, <0. < 1 <0. 0.1 <0. A
[A3MW 03 DUP-9 X 1597689-3 __10-Apr- <0. <0. <001 ___<0. <0. < 1 <0. 9 <0 <0. A
[OA/OCRI 10-Apr-15] 65, - - - 51 - -
[A3MW 03 A3MW03-02 X 1668411 -Sep- <005 <005 <005 <001 <01 <005 <005 <005 <005 <005 <. 163 <005 <4 A
[A3MW03. A3MW03-02 X 1745070-2__15-Mar- <005 <005 <005 <001 <01 <005 <005 <005 <005 <005 <2 204 <005 <4 A
[A3MW 03 A3MW03-02 X 1832800-2 _21-Sep- <005 <005 <005 <0005 <00l <005 <005 <005 _ <0.05 9 <0.05 <08 255 <0.05 <3 A
[A3MW03. DUP-7 X 1832800-4__21-Sep- <005 <005 <005 <0005 <001 <005 <005 <005 _ <0.05 9 <0.05 <0.8 252 <0.05 <0.4 A
QA/QC RPD 21-Sep-1 0.7% - - - - - - - 0.0% - 1.2%
[A3MW 03- A3MW03-03 X <03 406 106 0155 .069 103 <0, <0, AW+
[A3MW 03 A3MW03-03 X 502 5 <0.08 01 <0.05 054 <0. <0. AW+
[A3MW03- A3MW03-03 X <08 | <06 | 0114 [ 0189 | o0.074 108 <0, < AW+
[A3MW 03- DUP X 703 <04 057 092 <0.1 052 <0. < AW-
[oa/oCRP
[A3MW03- A X X [ <02 33 | o041 | o022 283 AW
[A3MW 03 A X X <0.05 128 .969 057 072 <0. <0. AW+
[A3MW 03- A X X <0.05 072 .084___<0.05 .058 <0. < A
A X X <005 <0.05 .012___<0.1 <005 <0, <0. <0. AW-
[A3MW03- A X X <0.15 1 052 <005 <0.05 __ <0. <0, <0, AW+
[A3MW 03- A X X <0.08 057 046 <0.05 <005 <0, <0. <0, AW-
[A3MW 03 A X X <0. <0.2 143 [ 0.071 093 <0. <0. <0. AW+
[A3MW03- A X X [ <015 .206 131 26 <0, <0, AW
[A3MW 03 A X X D < <0. 163 411 <0 <0. AW+
[A3MW 03- A X X May- < <005 <0.05 <. <0. AW-
[A3MW03- A X X -Sep- <0.05 053 < <0. AW+
[A3MW 03- A X X -May- <005 < < AW-
[A3MW 03« A - - -Sep- . .078 < < AW+
[A3MW 03- DUP25 X -Sep- 142 <03 052 <01 < < AW+
OA/OC RPD -Sen-
A3MW03-03 A3MW03-03 0.8:6.9 -Apr-13[ <005 <02 <0.05 0105 | 0104 | <0.119 AW+
A3MW03-03 DUP-19 08:6.9 -Apr- 0066 <0.3 <0.1 0165 | 0154 | <0.148 AW
OA/OC RPD -Apr- — — —
A3MW03-03 A3MW03-03 0.8:6.9 -Sep- 0066 <02 <005 <005 <005 <01 0088 <0.06 0128 X AW-
A3MW03-03 DUP-20 0.8:6.9 -Sep- 0057 <02 <005 <007 <007 <01 <005 <01 <0.05 0087 0104 <005 <008 <005 0158 <0.05 AW-
[OA/OC RPI -Sep- — — — — — —
[A3MW 03- A3MW03-03 X 1461846-3__28-May- 054 <02 <005 <0, <01 <0. <005 <005 <005 <005 11 <0.05 <0.05 072 <0.05 AW-
[A3MW 03 A3MW03-03 X 1500397-4__27-Aug-14] <005 <02 054 < | 8 | <015 068 <02 <0.05 073 077 <0.05 <0.05 163 <0.05 AW+
[A3MW03- A3MW03-03 X 1639257~ 8Jul15| <0.05 <005 <005 <0 <0. <0. <005 <005 <005 <0.05 <005 <005 <005 <005 <005 A
[A3MW A3MW03-03 X 1667283-3  2-5ep-15] <005 <005 <005 <O <0, <0. <005 <005 <005 <005 <005 _ <0.05 <005 <005 <0.05 AW-
[A3MWO3- A3MW03-03 X 1745655-1 16-Mar-16] <0.05 <005 <005 <O. <0, <0. <005 <005 <005 <0.05 <005 __ <005 <005 <005 __ <0.05 AW-
A3MWO3- A3MW03-03 X 1843040-1 _ 12-0ct-16] <005 <005 <005 < < < <005 <005 <0005 <005 <005 _ <0.05 <005 <005 <0.05 AW-
A3MW03-04 A3-MW03-04 15:6.7 19-Sep-05| 0185 <005 <005 <005 <001 <01 <005 <005 <005 __ <0.05 0173 <0.05 37 0153 <005 <005 AW-
A3MW03-04 DUP 202 15:6.7 19-Sep-05| 0172 <005 <005 <005 <001 <01 <0.05 <005 __ <0.05 __ <0.05 0.154 <005 3.3 0133 <005 <0.05 AW-
[0A/OC RPD 19-Sep-05] - — — — 115% — — —
[A3MW 03- 03- X 12-Apr-06 <0. <0. <0, <005 <005 <005 <005 <005 388 <005 a, 514 <005 <005 AW-
03 03- X 28-Jun-06 <0.05 <0. <0. <005 <005 <005 <005 _ <0.05 0 <0.05 1 06 <005 <0.05 AW-
03 03- X 24-3ul-06 5 <005 <0, <0, <0. <005 <005 __ <0.05 __ <0.05 .0 <0.05 1 055 <005 _ <0.05 AW-
03 03- X 31-Aug-06 4 <0.05 <0, <0, <0. <005 <005 __ <0.05 __ <0.05 14 <005 1 119 <005 <005 AW-
03 03- X 4-Apr-07 1 <005 < < <005 <005 <005 __ <0.05 __ <0.05 7 <005 2. 211 <005 <005 AW-
03 03- X 28-Aug-07 3 <007 < < <005 <005 <005 <005 _ <0.05 2 <005 2. 207 <005 <02 AW-
[A3MW 03 03- X 9-Apr-08| <0. <0.05 <0, <0, <0. <0.05 <005 __ <0.05 __ <0.05 .064 <005 <0. 055 <005 <005 AW-
[A3MW03- 03- X 28-Aug-08] 0.2 <0.05 < <0. <005 <005 <005 <005 __ <0.05 243 <005 <1 .21 <005 <03 AW-
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TABLE A-3
AREAS 1 AND 3 CONCENTRATIONS OF POLYCYCLIC AROMATIC HYDROCARBONS IN GROUNDWATER
SEMI-ANNUAL PERIMETER MONITORING PROGRAM
CHEVRON BURNABY REFINERY

ug/L (ppb)
@ 2
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Generic Numerical Water Standards |
CSR - Stage 9 Aquatic Life Standards (AWY*| 60, 05 1 1 01 NS NS 1 NS 2 120. NS 10. 3 02 34
CSR - Stage 10 Aquatic Life Standards (awy'[ 0. 05 1 1 01 NS N 1 NS 2, 120. NS 10. 3 02 34,
Site-Specific Screening Levels (SSSLs) 60. 30. 40. 1 2.8 1 40. 120. 240 3. 40. 34,
ALS
Well Screened  Laboratory ~ Sample
D SamplelD __Interval _ Report # Date
03-04 56, 27-Apr- 145 <005 <005 <005 <001 <005 <005 _ <005 < <0.05 4 <0.05 110 2 <005 <0. AW-
03-04 56, 3-Sep- 313 <005 <005 <005 <001 <0 <005 <005 < <0.05 1 <005 <075 47 <005 <0. AW-
03-( 56, 19-Apr- 184 <005 <005 <005 <001 <0 <005 <005 < 0.069 6 <0.05 43 79 0059 <. AW-
03-( 56, 7-Sep- 356 <005 <005 <005 1 <0. <005 <005 < 9 <005 <2 28 0132 <. AW-
03-( 6. 4May-11| <005 <005 <005  <0.05 <. <0. <005 <005 < <0. <005 <005 <009 <005 <005 <0, AW-
A’ 03-( 6. 15-May-12] <005 <005 <005 <005 <0, <0. <005 <005 < <0, <005 <005 <006 <005 <005 <0, AW-
A 6. 20-Sep-12] <0. <005 <005 <005 <0 <0. <005 <005 < <0. <005 <005 <0. <0.05 08 <0. AW-
[A3MW03- ASMW 03 6. 9-Apr-13| <0, <005 <005 <005 <0 <0. <005 <005 < <0. <005 <005 <0. <005 <005 <0. AW-
[A3MW 03 A3MW 03 56, 28-Aug-13[ < <005 <005 <005 <0 <0. <005 <005 < <0. <005 <005 <005 <005 <005 _ <0.05 AW-
ASMW 03 AZMWO3- 67 L1461850-1 28-May-14] < <005 <005 <005 <0 <0. <005 <005 < <0. <005 <005 <005 <005 <005 _ <0.05 AW-
[ A3MW03- DUP-28 6.7 114618505 28-May-14] <. <005 <005 <005 <0 <0. <005 <005 < <0, <0.05 <005 <005 __<0.05 __<0.05___<0.05 AW-
OAIOC RPD 2B - = = 2 = E 2
A3MW03-04 .5-6. 1509407- 27-Aug-’ <0.05 < <0.f < < <0.; < <0.f < < <0. < < < <0.f <0.05 Al
A3MW03-04 -6. 1597133- -Apr-: 0.011 < <0.f < < <0.02. < <0.f < < 0.0: < < < <0.f <0.05 Al
A A3MW03-04 -6. 1667287- -Sep-. <0.05 < <0.f < < < < <0.f < < <0. < < < <0.f <0.05 Al
A: DUP-12 -6. 1667287 -Sep-. <0.05 < <0.f < < < < <0.f < < <0. < < < <0.f <0.05 AW-
OA/OC RPD -Sep-
I 4 A3MW03-04 1567 17456591 16-Mar-16] <0.05 <005 <005 <005 <00l <01 <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 AW-
MW03-04 A3MW03-04 1567 118308855 19-Sep-16] <0.05 <005 <005  <0.05 _ <0.005 <01 <005 <005 <0005 <005 <005 <005 <005 <005 _ <0.05 _ <0.06 AW-
GL1A GL1A 3161 <005 <005 <005 <001 <005 <005 <005 <005 <005 <005 <005 <005 <005 <005 <005 AW-
GL1A Dup 104 3161 005 <005 <005 <00l <005 <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 AW-
QAIOC RPD
1A 1A X <0. <0. <0. < <005 < <0. <0. <01 <0. <01 <01 A
1A 1A - <0. <0. <0. < <005 <0. <0. <0. <0. <0. <0. A
1A 1A - <0. <0, <0. < <005 < <0, <0, <0, <0, <0, <0, A
1A 1A - <0, <0. <0, < <005 <0. <0, <0, <0, <0, <0, AW-
1A 1A - <0, <0, <0, < <0.05 < <0, <0, <0, <0, <0, <0, AW-
1A 1A - <0, <0, <0, < <0.05 <0, <0, <0, <0, <0, <0, AW-
1A 1A K <0, <0, <0. < <005 < <0. <0. <0. <0. <0. <0. A
1A 1A X <0. <0. <0. < <005 < <0. <0. <0. <0. <0. <0. A
1A 1A - <0. <0. <0, < 0055 < <0. <0. <0, <0, <0, <0, A
1A 1A 6. <0, <0, <0, < <005 < <0, <0. <0, <0, <0, <0, AW-
1A 1A 6.1 1463846 <0, <0. <0, < <005 <0, <0, <0, <0, <0, <0, AW-
1A 1A 6.1 1522243 0. <0, 0. < <0.05 < 0. <0, <0, <0, <0, <0, AW-
1A 1A 161 L1606759- X <0, <0, <0, < <0.05 < <0, <0. <0. <0. <0. <0. AW-
1A 1A 161 11668270~ 0. <0. <0. <0. < <005 < <0. <0. <0. <0. <0. <0. A
1A 1A 6.1 L1752106- 0. <0. <0. <0. < <005 <0. <0. <0. <0, <0, <0. A
1A DUP-13 - L1752106- 0. <0. <0. <0, < <005 <0, <0, <0, <0, <0, <0, A
QAIOC RPD. E E
GL1A GL1A 3161 118337624 22-Sep-16] <0.05 <005 <O <0005 <001 <005 <005 _ <0.005 <005 <005 <005 <0.05 AW
GL- - 3-Ma) <005 <005 <005 < <0.0. <005 <0, <01 <01 <01 <01 <01 <01 <01 <01 <01 A
G1- - 20-Oct: <005 <005 <005 < <0.0. <005 <0, <0, <0. <0, <0, <0, <0, <0, <0, <0. A
- G1- - 21-Apr- <005 <005 <005 < <0.0. <005 <0 <0. <0 <0. <0. <0. <0. <0. <0. <0. AW-
- AL-G1-1B - 22-Sep 05| <0.05 <005 __<0.05 < <0.0. <0. <0, <0, <0, <0, <0, <0, <0, <0, <0, <0, AW-
- GL- X 6-Nov-06] <005 <0.05 <005 < <0.0: <0. <0, <0, <0, <0, <0, <0, <0, <0, <0, <0, AW-
G12A GL2A 1834 26-Aug08] <005 <005 <005 <005 <00 <005 <005 <005 <005 <005 <005 _ <005 <005 <005 <005 _ <0.05 AW-
G12A G12A 1834 118471631 21-0ct-16] <0.05 <005 <005 <005  <0.005 <001 <005 <005 <0005 <005 <005 _ <0.05 <005 <005 <005 _ <0.05 AW-
K - 4-Apr-07| <0, <005 <005 <005 <003 <005 <005 <0 <005 <005 <005 <005 < <0.05 0171 <005 A
K - 28-Aug07| <0 <005 <005 <005 <001 <005 <005 <0 <005 <005 <005 <005 <0.05 <0.05 AW-
K 5 3-Apr- <0, <005 <005 <005 0.03 <0. <005 <0, <005 <005 <005 <005 < <0.05 <0.05 AW-
- E 5 26-Aug- 0136 <005 <005 <005 0011 <005  <0.05 0062 <005 <005 <005 <005 < <0.05 <0.05 AW-
- - E 21-Apr- 0301 <005 <005 <005 <001 <005 <005 <0 <005 <0.05 0137 <005 < <0.05 <0.05 AW-
- 5% - 21-Apr- 0214 <005 <005 <005 <00l <005 <005 <0 <005 <0.05 0066 <005 < <0.05 <0.05 A
QAIOC RPD 21-Ar-C -
G1- G156 91122 -Apr- 0214 <005 <005 <005 <00l <00l <005 <005 <005 _ <0.05 008 <005 <02 <0.05 005 <0.05 AW-
K G15X 91122 -Apr- 0214 <005 <005 <005 <00l <00l <005 <005 _ <005 _ <0.05 0.08 <005 <02 <0.05 005 <0.05 AW-
OAIOC RPD -Apr- - E
G1- G165 91122 2-Sep10] <008 <005 <005 <005 <001 <01 <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 AW-
[FE DUP-1 91122 2-Sep- 0064 <005 <005 <005 <001 <00l <005 <005 <005 <005 <005 <005 <005 _ <0.05 0053 <005 AW-
QAIOC RPD 2-Sep-
GL7A G17A 0024 118337501 22-5ep-16] <0.05 <005 <005 <005 <0005 <001 _ <005 <005 <0005 <005 <005 <005 <005 <005 <005 _ <0.05 AW-
G178 G1.7B 6101 118337502 22-5ep-16] <0.05 <005 <005 <005 <0005 <001 <005 <005 <0005 <005 <005 <005 <005 <005 <005 _ <0.05 AW-
X 7.0- 4-Apr-06] <0.0: <01 <0. <01 <0.0. <0. <0. <0. <0. <01 <0. <0. <005 <005 < A
K 7.0- 1-Aug-06] <0.0 <0, <0 <0, <0.0. <0 <0 <0. <0 <0, <0 <0. <005 <005 < A
E 7.0- 3-Apr-07| <0.0 <0, <0. <0, <0.0. <0 <0. <0. <0. <0, <0. <0. <0.05 <005 < AW-
- 8X 7.0- 3-Apr-07| <0.0 <0, <0, <0, <0.0. <0. <0. <0. <0. <0, <0. <0. <005 <005 < AW-
RPD 3-Apr-C - E
E K 7013 28-Aug07| <005 <005 <005 <005 < <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 A
X 7.0- 3Apr08] <005 <005 <005 <005 < <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 A
K 7.0- 4-Sep-08] <005 <005 <005 <005 < <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 A
E 7.0- 21-Apr09] <005 <005 <005 <005 < <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <005 AW-
03 03 2. 5-Apr-07| <. <01 <0 <01 <0.0. <005 <0, <01 <0 < <0 <0 <. <. <01 <0.05 AW-
MW03-( 03 27-Aug-07| <0 <0, <0, <0, <0, <0.05 <0, <0, <0, <0, <0, <0, <0, <0, <0, <0.05 AW-
W03 03 3-Apr-08] <0, <0, <0, <0, <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. A
X 03-( 26-Aug-08 <0, <0. <0. <0. <0. <005 <0, <0. <0. <0. <0. <0. <0, <0. <0. <0. A
03-( 2. 20-Apr-09] <01 <0. <0. <0, <0. <005 <0, <0. <0, <0, <0, <0. <0, <0, <0, <0, A
X 03-( 2. 24-Aug-09] <0, <0, <0, <0, <0, <0. <0, <0, <0, <0, <0, <0, <0, <0, <0, <0, AW-
X 03 2. -Apr-10| <0, <0, <0, <0, <0, <0. <0, <0, <0, <0, <0, <0, <0, <0, <0, <0, AW-
MW03- 03 -Sep-10] <01 <0, <0, <0, <0, <0. <0, <0, <0, <0, <0, <0, <0, <0, <0, <0, AW-
M 03 28-Apr-11] <0 <0, <0, <0, <0, <0. <0, <0, <0, <0, <0, <0, <0. <0. <0. <0. AW-
X 03-( - 15-Sep-11] <. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. A
03-( - 14-May- <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0, <0. <0. A
03-( X -Aug <0. <0. <0. <0. <0. <0. <0. <0. <0, <0, <0, <0, <0, <0, <0, <0, A
03-( E 10-Apr <0, <0, <0. <0. <0, <0. <0, <0, <0, <0, <0, <0, <0, <0, <0, <0, AW-
X 03 2. 28-Aug-13[ <0, <0, <0, <0, <0, <0. <0, <0, <0, <0, <0, <0, <0, <0, <0, <0, AW-
MW03-( 03 .6:2. 14656061 __4-Jun-14] <0, <0. <0. <0. <0. <0. <0, <0, <0, <0, <0, <0, <0, <0, <0, <0, AW-
M 03 .6:2. 15129952 4-Sep-14| <. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. A
03-( 2. 602111-1_ 22-Apr-15] <0. <0. 0.0: <0. <0. <002 <0, <0. <0. <0. 0.0: <0. <0. <0. <0. <0. A
03- 2. 6732487 __15-Sep-15] <0. <0. <005 <0, <0. <0. <0. <0, <0. <0. <0. <0. 0081 <0 <0. <0, A
03- 2. 746133-1 _17-Mar-16] <0. <0. <005 <0, <0, <0. <0, <0, <0, <0, <0, <0, <0. <0. <0, <0, A
X DUP-8 2. 746133-8__17-Mar-16] <0, <0, <005 <0, <0, <0. <0, <0, <0, <0. <0, <0, <0, <0, <0, <0, AW-
QA/OC RPD -Mar- - E
MW 031 MW03-07 0622 118338191 23-5ep-16] <0.05 <005 <005 <005 <0005 <001 _ <005 <005 <0005 <005 <005 <005 <005 <005 <005 _ <0.05 AW-
NDM97-3 NDM97-3 16732488 15-Sep15| <005 <005 <005 <005 <001 <01 <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <005 AW-
Us A3-U6 0939 Sep05] <0.05 <005 <005 <005 0042 0052 <0.05 0071 <005 0,09 <005 <0.05 0057 0075 0112 <005 AW-
Us Us 0.9-39 Mar-06] <005 <005 <005 <005 <001 <005 <005 <005 _ <0.05 <005 <005 <005 <005 <005 <005 _ <0.05 AW-
U6 Dupll 0.9-39 Mar-06| <005 <005 <005 <005 <001 <005 <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 AW-
OA/OC RPD -Mar - E
U - Jun-06] <005 <005 <005 <005 < <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05  <0.05 A
U - 24-Jul <005 <005 <005 <005 <0. <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 A
U - 31-Aug <005 <005 <005 <005 <0. <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 A
U - 4-Apr- <005 <005 <005 <005 <0. <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <005 AW-
U X 3. 4-Apr07] <005  <0.05 <005 <005 _<0i <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 _ <0.05 <005 AW-
OA/OC RPD 4-Apr- - - E
U - 28-Aug07| <0.05 <. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0 <0. <0. <01 A
U - 9-Apr- 427 <0 <0. <0. <0. <0. <0. <0, <0. 0.1 <0. <0. 161 0.3 0087 <0 A
U - 28-Aug-08 <0, <0. <0. <0. <0. <005 <0, <0. <0. <01 <0, <0, <0. <0, <0 <0, A
U - 27-Apr <0, <0, <0, <0, <0, <005 <0, <0, <0, <0, <0, <0. <0. <0, <0. <0, AW-
U - -Sep-09] <0, <0. <0, <0, <0, <0. <0, <0, <0, <0, <0, <0, <0. <0, <0. <0, AW-
- 19-Apr-10] <01 <0, <0, <0, <0, <0. <0, <0, <0, 0059 <0. <0, 056 007" <0. <0, AW-
- -Sep-10] <0, <0, <0, <0, <0. <0. <0. <0. <0. <0. <0. <0. <0. <0 <0. <0. A
U - May-11] <0 <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. A
U - 22-Sep <0. <0. <0. <0. <0. <0. <0, <0. <0. 0.0 <0. <0. <0, 0.0 0.0 <0. A
U - 15-May- <0, <0, <0, <0, <0, <0. <0, <0, <0, <0, <0, <0, <0, <0. <0. <0, A
U - 18-Sep <0, <0, <0, <0, <0, <0. <0, <0. <0, <0. <0, <0, <0, <0. <0. <0, AW-
U - -Apr-13| <0, <0, <0, <0, <0, <0. <0, <0, <0, <0, <0, <0, <0, <0. <0. <0, AW-
27-Aug-13[ <0, <0, <0, <0, <0, <0. <0, <0, <0, <0, <0, <0, <0. <0 <0. <0. AW-
u .9-3. 1461850-4__28-May-14] <0, <0. <0. <0. <0.0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. <0. A
u 3. 1509407-6__27-Aug-14] <0 <0. <0. <0. 0.02 <0. <0. <0. <0. <0. <0. <0. <0. 0.0 <0. <0. A
u 3. 1507133 S-Apr-15] <. <0. 0022 <0 <0.01 0021 <0 <0. <0. 0.0: <0. <0. <0. <0. 0.0: <0. A
u 3. 1667287-4___ 2-Sep-15| <0, <0, 0072 <0 <001 <0 <0. <0. <0, <0, <0, <0. <0, <0 <005 <0, A
u .9-3. 1745659-4__17-Mar-16] <0 <0. <005 <0, <001 <01 <0. <0. <0. <0. <0. <0. <0. <0. <005 <0, A
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TABLE A-3
AREAS 1 AND 3 CONCENTRATIONS OF POLYCYCLIC AROMATIC HYDROCARBONS IN GROUNDWATER
SEMI-ANNUAL PERIMETER MONITORING PROGRAM
CHEVRON BURNABY REFINERY

ug/L (ppb)
@ 2
5 g
2 2 g 2
3 ° 3 £ ) c
] g H g 2 ° g @ s
2 o H = 2 = H & 2 g g
£ ] 5 5 Z @ s £ @ g = £ ] &
5 2 8 s s £ s 5 £ 2 2 g s 2 £ a
g < g = g S 8 g g g g £ g 2 s 8
g 2 £ g g2 2 = g 5 5 g 5 5 3 2 3
8 5 £ & & g £ 2 3 3 2 g 2 s S
< < < @ @ @ [+ =) T T 2 2 a & & 5
Generic Numerical Water Standards | ‘g
CSR - Stage 9 Aquatic Life Standards (AwW| 60. 05 1 1 01 NS NS 1 NS 2 120. NS 10. 3 02 34 ]
CSR - Stage 10 Aquatic Life Standards [ 05 1 1 01 NS NS 1 NS 2, 120. NS 10. 3. 02 34, 3
Site-Specific Screening Levels (SSSLs) 60. 30. 40, 1 28 1 40. 120. 240 3. 40. 34, (<]
ALS
Well Screened  Laboratory ~ Sample
D SamplelD Interval  Report # Date
Us Us 00390 118308856 19-5ep-16] <0.05 <005 <005 <005  <0.005 _ <0.1 <005 <005 <0005 <005 <005 <005 <005 <005 <005 _ <005 AW-
U7 A3-UT 12:58 Sep05] <0.05 <005 <005 <005 <001 <01 <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <005 AW-
U7 U7 1258 Mar-06] <005 <005 <005 <005 <001 <005 <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 AW-
7 Dup12 1258 Mar-06| <005 <005 <005 <005 <001 <005 <005 <005 _ <0.05 <005 <005 <005 <005 <005 _ <0.05 _ <0.05 AW-
OA/OC RPD -Mar
u 7 X Jun-06] <005 <005 <005 <005 <0 <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05  <0.05 A
u 7 X 24-Ju06] <005 <005 <005 _ <0.05 <. <0. <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 A
u 7 X 31-Aug06] <0.05 <005 <005 <005 <0, <0. <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 A
u X 4-Apr- <005 <005 <005 <005 <0, <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 <005 AW-
u X 28-Aug07| <005 <005 <005 <005 <0, <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 <005 <005 AW-
X -Apr- 163 <005 <005 <005 _ <0. <0. <005 <005 <005 0,078 082 <005 38 0211 0055  <0.05 AW-
.25, 28-Aug08] <005 <005 <005  <0.05 _ <0.: <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 _ <0.05 A
u 25 -Apr09] <005 <005 <005 _ <0.05 _ <00: <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 _ <0.05 A
u 7 X Sep11| <0.05 <005 <005 <005 0011 <0. <005 <005 <005 0057 <005 <005  <0.05 0058 0073 <0.05 A
u DUP-35 5. Sep <005 <005 <005 <005 <00l <0. <005 <005 <005 0052 <005  <0.05 _ <0.05 0052 <005 <0.05 A
QAIOC RPD Sep-
U7 U7 1258 Jan13| <005 <005 <005 <005 <00l <01 <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 AW-
U7 U7 1258  L1462453-3 20-May-14] <005 <005 <005  <0.05 <001 <01 <005 <005 <005 <005 <005 <005 <005 <005 _ <0.05 _ <0.05 AW-
U7 U7 1258 115071335 -Apr15[ <001 <001 0017 <001 <0.01 0027 <001 <001 <001 0018 <001 <00l <005 <002 0017 <005 AW-
U07- 07-10S 7:6. -May- 690 <20 51 26.1 10. 81 10, 21 300 65 5410 160 <a AW+
U07- 07-105 76 21-Sep- 850 12.9 31 31.9 10. 15 195 23 299 1 5770 163 <2 AW+
007 - .76 -Sep- 9970 <200 1750 1830 67 136. 1070 4 10600 | 6100 | 102, 21100 | 22100 | 8070 | <3 AW+
Uo7- 3 7-6. 14624541 29-May- 3 89 13 14 5. 7 9.95 77. 132 56 4060 55 189 AW+
007 3 7-6. 1509397-1__27-Aug: 1 127 11 4.2 1 87 2.08 3 160 .38 5420 o 29 <3, AW+
Uo7- 3 7-6. 15976861 10-Apr- 7 <20 125 77. 30.4 517 405 | 0.92 5080 270 387 <2. AW+
007 - 76 1668445- -Sep- 4 9.05 <20 7.1 2.4 B 5.19 5 173 658 6850 3 54 | <02 AW+
007 DUP-1: 7-6. 1668445 -Sep- 1 9.19 <20 4.9 228 | 4 444 3.67 2 54 162 605 6340 1 77 | <02 AW+
QA/OC RPD -Sep- 8.9% 1.5% 36.6 6.8% 8% _ 34.3% 17.7° 6.6% 4% 77% 103 18.5%
U07-10: U07-10S 4762  L1745069-1 15-Mar- 12600 <200 [ 1620 [ 18000 [ 648.0 46. 1. [1020. [ 495 [ 14000 [ 6290 [ 19. [ 22800 [ 28700 [ 10600 [ <20. AW+
U07-10: U07-10S 4762  L18327851 21-Sep- 639 | 8 | 7 | 26 | o7 | 147 | 168 | 0048 | 17 | 87 199 | 11400 | 102 | 11 [ <02 AW+
007 07- 658 28-Aug- 164 <0. < <0.05 26 <0.05 0053 0064 <005 0051 056 <005 <05 <05 <0. AW-
007 07- .65-8. -Apr-08| <05 <0. < <05 42 <0. <005 <05 <005 <05 <0. <005 <05 <0.06 [ <o AW+
U07- 07- .65-8. 24 <0. <0 061 | 0222 | 0332 005 <05 <005 [ 409 [ 141 0.069 063 [ 478 | ] <o AW+
U07- 07-101X .65-8. <25 [ <25 [ <25 | <25 | 7 | 0254 0057 | <25 | <005 | 31 | <2 0058 <25 5 | [ <2 AW+
QA/OC RPD G - 26. 27. - 62.6%
U07- 07- 658 409 <0 <007 <0, 0026 <0, <005 <. <0.05 0124 6 <005 142 265 <0.05 AW+
007 07- .65-8. 344 <0 <0. <0 <001 <0. <005 <o, <005 <0, 2 <005 <03 <0.05 <0.05 A
U07- 07- .65-8. 1! <0. <0. <0. 0012 <0. <005 <0, <005 <0, 4 <005 <008 <005 <0.05 AW-
U07- 07- 658, 0. <0. 0184 01 0022 <0 <0.05 0.0 <0.05 14 <0.05 0909 0585 | [<0.05 AW
007 07- .65-8. <005 <0, <0 <0 <001 <0. <005 <o, <005 <0, <0. <0.05 0052 0.075 <0.05 A
U07- DUP-2 .65-8. 0.069 <0 <0. <0. <001 <0. <005 <o, <005 <0, <0. <0.05 0386 0.099 <0.05 A
QA/OC RPD
U07- 07-101 .65-8. 378 <005 <. <0. <001 <01 <005 <005 <005 <0 0432 <005 <03 0058 <005 <007 A
U07- 07-101 .65-8. 16-May-12] <005 <005 <0 <0. 01 <01 <005 <005 <005 <0 <005 <005 <005 <00 <005 <0.05 AW-
U07- 07-101 .65-8. -Apr- 0.055 _ <0.05 0061 0107 7 0172 <005 0119 <005 0320 0053 <005  <0.05 0133 | 0269 | <005 AW
007 - .65-8. -Sep- 11 <0.05 0094 0,001 <0121 <0.05 00 <0.05 049 0248 <0.05 0502 0941 | 0377 | <005 AW
007 Z .65-8. 14618461 28-May-14] <0.05 <005 <0 <0. <0.1 <005 <005 <005 <0 <005 <0.05 05 <o, <0. <0.05 A
U07- z .65-8. 1509397-2 _27-Aug-14] <0.05 <005 <0 <0. <0.1 <005 <005 <005 <0 <005 <0.05 141 <o, <0. <0.05 AW-
U07- z 658, 16976862 10-Apr- 0076 <005 <02 0144 0209 0096 0096  <0.02 0431 0053 006 26 0244 | 0389 | <0.05 AW+
007 z .65-8. 1667283- -Sep-15] <0.05  <0.05 0213 <00 024 <01 <005 <005 _ <0.05 0114 <005 _ <0.05 055 <0.0¢ 0.0 <0.05 AW-
007 07-101 .65-8. 1745069-2__15-Mar- 0681 <0.05 007 0073 022 <01 <005 <005 <0.05 0384 0364 <005 84 0958 | 0202 | <0.05 AW+
007 07-101 .65-8. 18327852 21-5ep-16] <005 <005 <005 <005 <0005 <001 <005 <005  <0.005 _ <0.05 _ <005 <005 272 <005 <0 <0.05 A
007-10D 07-10D 28-Aug-07| 30.4 <02 03; <0.05 4 <005 <005 <009 <005 0447 54 <005 <2 207 | 02713 | <0. AW
007-10D 07-10D 9-Apr08] <005 <0.05 <o, <005 <0, <0. <005 <005 <005 <005 <0 <005 <009 <0 <005 <0.05 AW-
007-10D 07-10D 28-Aug-08| 10.3 <0.05 0.0 <005 <0, <005 <005 <005 <005 0176 1.« <005 <015 0247 0101 <0.05 AW-
U07-10D 07-10D 27-Apr- 005 <005 <0, <005 <0, <005 <005 <005 <005 <0, <0. <005 <005 <0 <005 <0.05 AW-
007-10D 07-10D Sep 26.7 <0.05 0.1 <005 <0, <0. <005 <005 <005 0124 7.2 <005 < 0981 0059 <5 AW-
007-10D 07-10D 19-Apr <005 <005 <0, <005 <0, <0. <005 <005 <005 <0i <005 <005 <005 <00 <0. <0, AW-
U07-10D 07-10D -Sep- 858 <0.05 0.07" <005 <001 <0 <005 <005 <005 0207 134 <005 <04 0251 0123 _ <0. AW-
U07-10D 07-10D -May- 0916 <005 0.1 0201 0059 0155  <0.05 0123  <0.05 1.2 0557 <0.05 0457 21 | 00926 | <0 AW
007-10D 07-10D -Sep- 7. <005 <o, <005 <001 <01 <005 <005 <005 <0 12 <005 <03 0177 <o, <0. AW-
007-10D 07-10D May-12| <005 <005 <o, <005 <001 <01 <005 <005 <005 <0 <005 <005 <005 <005 <0 <0. AW-
U07-10D DUP-1 -May- <005 <005 <0, <005 <001 <01 <005 <005 <005 <0 <005 <005 <005 <005 <0 <0, AW-
QA/OC RPD -May- - - - - - - -
U07-10D 07-10D -10.65 18-Sepd2| <005 <005 <005 <005 < <0. <005 <005 <005 <005 <005 <005 <. <0 <005 <0.05 A
007-10D 07-10D 65 -Apr13[ <005 <005 <005 <005 < <0. <005 <005 <005 <005 <005  <0.05 <. <0. <005 <0.05 A
007-10D 7-10D 65 -Sep- 1 <005 <005 <005 < <0. <005 <005 <005 <005 <005 _ <0.05 0.1 0.0 <005 <0.05 A
007-10D 7-10D 65 114618462 28-May-14] <0 <005 <005 <005 < <0. <005 <005 <005 <005 <005 _ <0.05 <0 <0 <0.05 ___<0.05 AW-
U07-10D 7-10D .65 L1509397-3 _27-Aug- <005 <005 <005 <0i <0. <005 <005 <005 <005 05 <005 <0, <0, <0.05 _ <0.05 AW-
U07-10D 7-10D .65 L1597686-3 _ 10-Apr- 5 <001 0031 <001 <0.0: <002 <001 <001 <001 <001 .02 <0.01 0055 <01 <001 <0.05 AW-
U07-10D U07-10D .65 11667283 -Sep- 4 <0.05 0094 <005 <00: <0. <005 <005 <005 <005 .11 <005 <0.05 __<0. <005 <0.05 A
007-10D 07-10D 65 117450693 15-Mar- 6 <005 <005 <005 <00 <0. <005 <005 <005 <005 6 <005 <0.05 <. <005 <0.05 A
U07-10D 07-10D .65 L1832785-3 _ 21-Sep- <005 <005 <005 <0005 <00l <005 <005 <0005 _ <0.05 5 <0.05 0053 <0 <005 <0.05 A
Equipment Blank EB1 116682704 3-Sepd5] <005 <005 <005 <005 <001 <01 <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <005 AW-
Equipment Blank EB2 117450703 15Mar16] <005 <005 <005 <005 <001  <0.1 <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <005 AW-
Equipment Blank EB3 L1745070-4 15Mar-16] <005 <005 <005 <005 <001 _ <0.1 <005 <005 <005 <005 <005 <005 <005 <005 <005 _ <005 AW-
[Reported Detection Limit I 0.05 0.05 0.05 0.05 0.05 0.05 0.05 005 005 005 005 005 005 005 0.05 0.05 AW-
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TABLE A-3
AREAS 1 AND 3 CONCENTRATIONS OF POLYCYCLIC AROMATIC HYDROCARBONS IN GROUNDWATER
SEMI-ANNUAL PERIMETER MONITORING PROGRAM
CHEVRON BURNABY REFINERY

ug/L (ppb)
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Generic Numerical Water Standards, g
CSR - Stage 9 Aquatic Life Standards (AWY*| 60, 05 1 1 01 NS NS 1 NS 2 120. NS 10. 3 02 34, ]
CSR - Stage 10 Aquatic Life Standards (awy'[ 0. 05 1 1 01 NS N 1 NS 2 120, NS 10. 3 02 34, 3
Site-Specific Screening Levels (SSSLS) 60. 30. 40. 1 2.8 1 40. 120. 240 3 40. 34, (<]

ALS
Well Screened  Laboratory ~ Sample
D SamplelD __Interval __ Report # Date

Abbreviations:
CSR Contaminated Sites Regulation (including Stage 9 amendments, January 2014, Stage 10 amendments, October 2016).

NS No standard established for indicated parameter.
QAIQC Quality assurance / quality control

RPD Relative percent difference

mbgs Metres below ground surface

ppb Parts per billion

po/L Micrograms per ltre

< Sample concentration less than the reported detection limit indicated.

Sample not analyzed for indicated parameter.

] sample greater than CSR standard for aquatic life (AW).

BOLD RED HIGHLIGHTED Exceeds Site Specific Screenina Levels (SSSLs)
Notes
1 CSR AW standards apply to both freshwater and marine receiving environments.
2 0f 0.095 added to 0f <0.05
3 0f 0.106 added to of <0.05
4 Detection limit adjusted for sample matrix effects
5 Criterion concentration reported in pg/L
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