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PARKLAND BURNABY REFINERY

Human Health Risk Assessment

Survey Results

Overview

The Parkland Burnaby Refinery (Parkland) is conducting a
Human Health Risk Assessment (HHRA) with respect to its
air emissions and in support of an application to renew and
amend its Metro Vancouver Regional District (MVRD) air
permit, set to expire on July 31, 2022. As part of the renewal
process, Parkland has committed to investing in new
technologies and infrastructure to reduce emissions. These
changes must be reviewed and approved by MVRD, in its
capacity as the air emissions regulator for the refinery, and
the HHRA is a required part of its review process.

An HHRA is a scientific process that predicts the nature
and likelihood of harmful health effects that may

occur should people be exposed to chemicals in the
environment. The key chemicals identified as potential
risks to human health for this HHRA include nitrogen
dioxide (NO,), sulphur dioxide (SO,), fine particulate matter
(PM,g), benzene, and 1,3-butadiene. Parkland, through a
third-party consultant (WSP Canada Inc.), has produced

a draft workplan describing the proposed approach and
methodology for completing the HHRA.

PARKLAND

The draft HHRA workplan was submitted to MVRD, the
Fraser Health Authority and the First Nations Health
Authority for review on June 22, 2021.

Following updates to address feedback received from these
agencies, Parkland invited comments and feedback on the
final draft HHRA workplan frormn members of the Parkland
Community Advisory Panel (CAP)[1] and from members of
the general public from August 15 to September 12, 2021.
Parkland also consulted the following governmental and
agency stakeholders during the same period:

- City of Burnaby
- Vancouver Coastal Health

- Tsleil-Waututh Nation

This report provides a summary of consultation comments
received fromm members of the CAP and the general public.
To the extent possible, these comments will be incorporated
into the conduct of the HHRA. Review comments

received from MVRD and other governmental and agency
stakeholders will also be reflected in the HHRA report itself.

CONSULTATIONS WITH FIRST NATIONS HEALTH AUTHORITY, MVRD, AND FRASER HEALTH

June 2021

August to September 2021

CONSULTATIONS WITH KEY STAKEHOLDERS AND PARTNERS

Current Phase
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Parkland Refinery Public Consultation Process

Comments and feedback on the draft HHRA workplan

were received via email, phone, and an online survey[2]. Contact us
In order to understand more about the interested parties,

respondents were asked whether they resided in the City

of Burnaby, whether they resided in the Capitol Hill or For more information, please
Burnaby Heights neighbourhoods in North Burnaby, and . . . .
whether they would like to be notified of any updates on visit our WebSIteE]_,[i]_ and sign
the Parkland Refinery. up to receive updates on the

Comments on the HHRA workplan were categorized into
four main areas:

study. Our Community Contact
Line 604-257-4040 is available

- The extent of the proposed study area for the HHRA

- Proposed approach to evaluate potential health risks for you to reg]ster your concerns
associated with predicted emissions from the Refinery ) )
- Other specific locations or population groups that rega l'd INg the Burna by Refl nery.

should be included as part of the assessment Alternatively you can ema” us at

- And other/miscellaneous comments

CommunityBC@parkland.ca.

Results of the Public Consultation

A total of 48 comments were received via the online survey
platform from 25 individual participants.

- Eight participants were residents of the Capitol Hill
neighbourhood in North Burnaby

- 11 participants were residents of the Burnaby Heights
neighbourhood in North Burnaby

- Two participants were residents of the Brentwood Park
neighbourhood in the City of Burnaby

- Four participants live outside of these neighbourhoods.

Comments were further grouped according to a number
of key themes:

- Purpose of the HHRA

- Proposed Study Area for the HHRA

« Air Quality Monitoring in the Area Around the Refinery
- Proposed Approach to Evaluate Health Risks
- Receptors of Interest

- HHRA Authorship and Review Process

- Truck Traffic/Emissions

- Emergency Preparedness at the Refinery

- Refinery Operations

- Consultation Technical Difficulties

- Other

Summary of Responses

Table 1 presents a summary of the comment themes
during the public consultation process, along with
Parkland responses by theme. A complete listing of all
individual commments received is included in the appendix
at the end of this report.
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TABLE 1. SUMMARY OF COMMENTS RECEIVED DURING PUBLIC CONSULTATION'
AND PARKLAND REFINERY RESPONSES

COMMENT SUMMARY PARKLAND REFINERY RESPONSE

Purpose of the Human Health Risk Assessment

Respondents requested further
clarification regarding the purpose
and motivation for the human health
risk assessment (HHRA), including
the details of the proposed Metro
Vancouver Regional District (MVRD)
air discharge permit application
discussed in the HHRA Workplan.
Respondents were also interested to
understand how the HHRA would
incorporate the impacts of changes
in air emissions levels associated with
past additions of refinery tanks, or the
future changes associated with the
proposed permit amendment.

In response to a request by Fraser Health Authority (FHA), the Human Health
Risk Assessment (HHRA) was initiated to support Parkland'’s application to
renew and amend the Metro Vancouver Regional District (MVRD) air permit
for the Parkland Burnaby Refinery (“the Refinery”) set to expire in July 2022.
This air permit dictates the emission limits for the facility. The HHRA forms a
key component of the permit amendment process.

All of the past and planned emissions reductions to be achieved by the use of
new technologies and infrastructure at the Refinery will be incorporated into
the permit amendment. These reductions encompass nitrogen dioxide (NO,),
sulphur dioxide (SO,), and fine particulate matter (PM,:) emissions from the
Refinery. Full details of these emissions reductions will be documented in the
HHRA report.

The HHRA will utilize air quality data fromm monitoring stations maintained by
MVRD, as well as predicted air quality levels for three (3) scenarios as detailed
in the HHRA Workplan. Full details of the measured air quality levels and
model predictions for future air quality levels expected after the proposed
amendment will be included in the HHRA report.

Parkland Refinery intends to update the HHRA on an ongoing and as-required
basis in the future.

Proposed Study Area for the Human Health Risk Assessment

Respondents indicated an interest
in seeing the study cover a broad
area in both the east-west and
north-south directions, as well

as a range of elevations.

The human health risk assessment (HHRA) study area is defined as a 10
kilometre (km) by 10 km box centred on the Refinery. This box encompasses
all locations predicted by recent Air Quality Assessments to experience
exceedances of current MVRD NO, and SO, air quality objectives. The HHRA
report will include maps that show predicted concentrations of each chemical
of potential concern (COPC) and associated health risk levels throughout the
entire study area for the three (3) modelled scenarios. The topography of the
HHRA study area is variable and ranges from sea level to over 370 meters
above sea level on the top of Burnaby Mountain, and concentrations of each
COPC and associated health risk level will be predicted across all elevation
levels within the study area.
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COMMENT SUMMARY PARKLAND REFINERY RESPONSE

Air Quality Monitoring in the Area Around the Refinery

Respondents indicated an interest All air quality monitoring stations located near the refinery are operated

in understanding who operates by MVRD, which makes decisions regarding monitoring station locations

air quality monitoring stations and chemicals to be monitored at each station. Parkland currently provides
near the Refinery, how the sites of funding support for the operation of the MVRD stations at Capitol Hill

those stations are chosen, and how (Harbourview) and North Burnaby (McGill Park). Parkland is currently working
decisions are made regarding what with MVRD on the installation of an additional permanent monitoring station

chemicals to monitor at each station. on the north shore of Burrard Inlet.

It is important to note that the HHRA will not rely solely on monitoring data
gathered by MVRD stations, but will also include the results of an air quality
dispersion model which predicts concentrations of chemicals of concern
throughout the entire HHRA study area.

Proposed Approach to Evaluate Health Risks

Respondents expressed interest The HHRA will be completed in accordance with the “British Columbia

in the following aspects of the Guidance for Prospective Human Health Risk Assessment” and “Health

proposed approach: Canada Guidance for Evaluating Human Health Impacts in Environmental

Assessment: Human Health Risk Assessment”. The HHRA Workplan, including
« the list of chemicals of potential the rationale for the selection of chemicals of potential concern (NO,, SO,

concern proposed for the HHRA, PM,., benzene, 1-3-butadiene), has been reviewed and approved by MVRD,
and the exclusion of methane the Fraser Health Authority and the First Nations Health Authority (FNHA).
and volatile organic compounds Methane has not been included in the HHRA because it is primarily of

(VOC) other than benzene and
1,3-butadiene;
- the proposed time period for
the HHRA: The time period selected for the HHRA (2017-2019) represents the most recent
three-year period for which validated air quality monitoring data is available
from MVRD. In addition to this monitoring data, the HHRA will also include
dispersion model predicted air quality concentrations that reflect the future

concern as a climate-warming contaminant and exposure to the levels of
methane found in outdoor air does not represent a direct human health risk.

- the inclusion of plant health
and vegetation impacts;

- the methods that will be used implementation of refinery changes in the proposed permit amendment.
to process air quality data used
in the study; The potential impact of Refinery emissions on soil quality will be assessed
- the inclusion of health risks such in the HHRA report.
as asthma, leukemia, and other

The HHRA will evaluate both non-cancer and cancer effects, as applicable for

each chemical of potential concern (COPC). This will be described in detail in

- the relative complexity of the the HHRA report, where a detailed toxicological review of exposure limits for
proposed methodology. COPCs will be presented.

cancers;

Data used to support the HHRA will be provided as an appendix to the HHRA
report, and the report will include detailed documentation of any procedures
used to summarize or clean input data prior to prediction of health risks.

The HHRA report is a technical document; all reasonable attempts will be
made by the study authors to ensure that the technical content is complete,
transparent, and communicated in a manner that meets regulatory
requirements as well as understandable by all interested parties. Parkland
Burnaby Refinery intends to update the HHRA on an ongoing and as-required
basis in the future.
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COMMENT SUMMARY PARKLAND REFINERY RESPONSE

Population Groups and Locations of Interest

Respondents expressed an interest
in seeing health risks evaluated for
several different population groups
and locations, including:

- students who live and attend
classes at Simon Fraser University
(SFU);

- residents near the Refinery who
work fromm home;

- Vvisitors who use the areas near the
Refinery for greater than 2 hours
atatime;

- users of parks and recreational
facilities near the Refinery,
including the TransCanada Trail;

- those who consume food grown
or fish caught near the Refinery.

The HHRA Workplan outlines the population groups of potential concern
within the Study Area that encompasses a 10 km x 10 km box centred on the
Refinery. The groups include a number of life stages (infanthood through to
adulthood) under a number of different exposure scenarios. Sensitive groups
such as asthmatics, children, and the elderly will be evaluated in the HHRA.
Other specific groups are as follows:

- First Nations community members;
- Students who live and attend classes at Simon Fraser University;

- Residents living and working within the HHRA study area will be evaluated,
in addition to workers who
work near the Refinery but live elsewhere;

- The visitors’ exposure scenario is meant to represent any short-term
exposure within the HHRA study area, whether that be for recreation,
shopping, or other purposes. This will be clarified in the HHRA report;

- The visitors exposure scenario will include exposures at the waterfront,
Confederation Park, park area below Confederation Park, Trans Canada
Trail, the Heights, and Capitol Hill;

- Deposition of COPC and potential for subsequent uptake into food items
will be evaluated in the HHRA report.

Human Health Risk Assessment Authorship / Review Process

Respondents expressed an interest
in understanding the qualifications
of the firm undertaking the HHRA,
as well as plans for peer review of the
completed study. Respondents also
suggested that a glossary would aid
in the understanding of the finished
HHRA report.

The Refinery has retained a third-party consultant, WSP Canada Inc, to
complete the HHRA. The WSP project team includes toxicologists, health
risk assessors, atmospheric scientists and chemical engineers; providing
the expertise necessary to understand all aspects of this project, from refinery
emissions to atmospheric processes to human health, chemical exposures
and health risks. A full listing of the HHRA report authors, along with details
of their credentials and experience, will be included in the HHRA report.
The risk assessment approach that will be applied in this HHRA will build
on the approaches applied in the previous 2002 and 2013 studies and will
follow the frameworks outlined in Health Canada and BC Ministry of Health
HHRA guidelines.

The HHRA will be critically reviewed for accuracy and completeness by
regulatory agencies and public health authorities including MVRD, FHA, FNHA
and Vancouver Coastal Health (VCH). In the event that an additional peer-review
is required, we will obtain the support of the necessary third-party expert(s).

The HHRA will include a glossary to define acronyms used in the report.
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COMMENT SUMMARY PARKLAND REFINERY RESPONSE

Other Comments

Truck traffic/emissions

Respondents expressed a strong
interest in the health and safety
impacts associated with vehicle
traffic travelling to and from the
Refinery through the surrounding
community.

The current HHRA is being conducted in support of Parkland'’s application

to amend its MVRD air emissions permit, which covers emissions occurring
within the Refinery fenceline. As such, assessment of activities and emissions
occurring outside the Refinery fenceline is outside of the scope of the current
study. Parkland acknowledges concerns related to vehicle traffic and will
continue to work to reduce traffic impacts on the community. For immediate
concerns related to truck traffic, please call 604-257-4040.

Emergency Preparedness

Respondents expressed an interest in
understanding mitigation strategies
and warning systems in place to
respond to emergency events that
may occur at the Refinery.

Emergency response planning and preparedness are core parts of Parkland'’s
operational philosophy. We have extensive personal and process safety
procedures which are designed to protect the integrity of our on-site
operations and mitigate the potential for incidents such as an unintended
release of product, fire or explosion. For further information related to
emergency preparedness, please visit https:/Mmww.burnabyrefinery.ca/en/
safety-environment-reliability/emergency-preparedness or call 604-257-4040.

Refinery Operations

Respondents expressed an interest in
day-to-day Refinery operations and
particular events they observed.

For questions related to Refinery operations, please call 604-257-4040 or visit
https:/mwww.burnabyrefinery.ca/en/operations

Future Plans for Refinery

Respondents expressed an interest in
understanding Parkland’s future plans
for Refinery operations, including

the processing of biofuels. There was
also interest in understanding if the
refinery would be shipping lighter
fuels such as methane.

Parkland is currently developing plans to significantly expand the processing
of low carbon biofuels at the Refinery. At this time Parkland does not have any
plans to increase its handling of lighter fuels such as methane beyond what is
required to support refinery operations.

Any future projects and modifications to the Refinery that result in changes to
air emissions will require additional amendments to the MVRD air emissions
permit for the facility. The application for any future permit amendment will
include updated air dispersion modelling and an updated HHRA to quantify
any changes in health risks associated with changes in emission levels.

Consultation Technical Difficulties

Some respondents indicated
difficulties accessing the HHRA
documents and leaving feedback
via Parkland’s website.

Comments noted. With respect to difficulty accessing documents or
webpages on Parkland’s website, please email CommmunityBC@parkland.ca
or call 604-257-4040.
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COMMENT SUMMARY PARKLAND REFINERY RESPONSE

Other Comments (continued)

Other

Respondents provided a number of Comments noted.
other general comments regarding
the emissions from the Refinery,
and its place in the community.

Table 1 Notes:
1 Public Consultation occurred August 15 to September 12, 2021.

2 https://Mww?2.gov.bc.ca/assets/gov/health/keeping-bc-healthy-safe/healthy-communities/bc-hhra-guidance.pdf

3 https//www.canada.ca/en/health-canada/services/publications/healthy-living/guidance-evaluating-human-health-
impacts-risk-assessment.htmi

ACRONYMS

AAQO Ambient Air Quality Objective NO, Nitrogen Dioxide

AQ Air Quality PAH Polycyclic Aromatic Hydrocabon
AQA Air Quality Assessment PM, Fine Particulate Matter

CAAQS Canadian Ambient Air Quality Standard RTA Refined Technology Assessment
COPC Contaminant of Potential Concern SFU Simon Fraser University

FAQ Frequently Asked Question SO, Sulphur Dioxide

HHRA Human Health Risk Assessment TRV Toxicity Reference Value

KM Kilometre UBC University of British Columbia
MV Metro Vancouver VvVOoC Volatile Organic Compound
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APPENDIX TABLE - INDIVIDUAL COMMENTS RECEIVED DURING PUBLIC CONSULTATION

COMMENT RECEIVED

Purpose of the Human Health Risk Assessment

What is the purpose of the human health risk assessment? According to Parkland's FAQ, a scientific process that
assesses the potential human health risks from exposures to environmental contaminants. Data is collected by
chemical engineers; provides information to the Metro Vancouver Regional District and Fraser Health Authority.
What value is data evidence of harmful emissions to area residents health when it is recorded after the fact? It is too
little, too late. The harm to health has already occurred.

Please remind us what the amendment to the permit consists of? What is the relation of the amendment to the
reductionsin NO, , SO, etc.?

I think this kind of study is helpful to learn about the facts so that development projects can proceed with focussed
and scientific attentions to the environment and human health.

With the additional expansion and new tanks, how will the overall increase in the emissions be lowered? Your statements
are misleading. Based on the information provided there are no levels given of the amount of air emissions, only the
type. How is it possible to assess any changes to previous refinery emissions when the proposed vs existing amounts
are not given?

Proposed Study Area for the Human Health Risk Assessment

Living here and seeing ebb and flow of air across our neighbourhood makes me wonder if the study should be
extended to east and west, paying attention especially to elevation.

Not clearly visible from the map, but include the area all the way south to Kingsway. The low area between Burnaby
and Deer lakes might trap Hazard elements.

Air Quality Monitoring in the Area Around the Refinery

Although the HHRA Draft Workplan states that the HHRA will include “First Nations residential communities”
individuals who live in the First Nations residential communities near the Facility” as human receptors and the
nearby Tsleil-Waututh Nation is included in the HHRA spatial extent, there are no MV AQ stations located within any
residential areas of the Tsleil-Waututh Nation.

Why do monitors on Capitol Hill (Harbourview) not gather data on benzene and butadiene and other VOCs? Why use
monitors only at the perimeter of Parkland refinery? More residents live on Capitol Hill or on Burnaby Heights and it is
their health that is being affected and their risk should be analyzed.

Why not set up a monitor at Barnet Marine Park which is highly frequented in the summer, and for more than two
hours? The west-to-east air-mass movement is well known, funneled by the shape of the hills along the Inlet. That is
the rationale for a monitoring station in Port Moody. On some warm days groups spend four, six even eight hours at
Barnet Marine Park, so their exposure to emissions would be non-trivial.

We have been informed that Parkland has technology through air monitoring stations that provides the readings of
chemicals in the air but who determines where the monitors for emissions are placed? If monitors are in an area that
is open to constant air flow giving a safe reading what about high level concentrated areas?
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COMMENT RECEIVED

Proposed Approach to Evaluate Health Risks

Data are to be drawn only from 2018 and 2019 which means that when the study is released in 2022 the 2018 data will
be 4 years out of date. Normally a statistical time series is more significant if a three year span is chosen over a two year
span. Why are more recent data not being used? How can such limited and out of date evidence be relevant to the
community now and in the future?

Based on the information provided there are no levels given of the amount of air emissions, only the type. How is it
possible to assess any changes to previous refinery emissions when the proposed vs existing amounts are not given?

Study of VOCs limited to benzene and 1,3-butadiene in this iteration. Approach asserts that the fenceline monitoring
in 2022 will provide new dataset. Will there be an update to the Health Assessment afterwards to incorporate this
information?

List the COPCs in the order of harm to human and plant health.

Why is not methane included in this study? The oil and gas industry is one of the biggest emitters of methane?
What are methane emission levels from this Refinery, and what are the health risks of methane emissions to the
study populations?

PM,;s data will be cleaned i.e. input of summer wildfire smoke will be removed? How is this done? Is it reliable?
We wish to have both data sets please, one cleaned and one not cleaned; we wish to submit these data to rigorous
methodological modelling.

Effects on vegetation, such as vegetable gardens, native plants, ornamentals | would be particularly interested/
concerned with effects on edible plants that local residents grow and eat - effects on local fish, shellfish, edibles, etc.
that local residents gather/catch and eat

Will health risks like asthma, leukemia and other cancers be assessed as they were in the 2002 and 2013 studies?

Good Idea but difficult for lay person to assess.

Sounds reasonable, but difficult for the lay person to assess it.
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COMMENT RECEIVED

Proposed Approach to Evaluate Health Risks

The Eastern edge of the study area includes Simon Fraser University, in particular areas of student housing. | suggest
that students who live and attend classes at SFU are just as valid a group as the proposed High School Students.

| don't understand why there should be a study category of Workers (8 hr x 5 days x 50 weeks) when there are residents
who live and work at home for longer periods.

The Visitors category is silly. There are all sorts of activities that exceed the suggested 2 hours of recreation in the
waterfront area. A trivial example would be those of us who shop 1-2 times a week at the Safeway store at Hastings
and Willingdon.

People who regularly use Confederation Park: seniors, walkers, bocce ball players, soccer players, la crosse players,
splash water park users (children and adults), picnickers, lawn bowlers, skate park users. Additionally people who use
the park area below confederation park hiking down toward the beach: this includes children, families, dogs, dog
walkers, seniors. Additionally people who use the Trans Canada Trail both I. The Heights and Capitol Hill: bicyclists,
seniors, families with children, dog walkers, thruway hikers, etc.

Gardeners and consumers of what is grown — people who fish and eat their catches

The immediate neighborhood at least.

Bicycle commmuters along TransCanada trail

Human Health Risk Assessment Authorship / Review Process

Is Parkland doing their own survey or is an unbiased outside firm doing the work?

The HHRA helps the refinery to gauge the continued safety of our operations but who is gauging the health impact
of these emissions on area residents and what efforts to gauge human health is being done? Will there be a health
researcher or doctor on the team or is this only an engineer examining emission statistics, frequency, and intensity?

| was a senior executive at Stantec for many years, so | feel | am qualified to make the following comment. The HHRA
is a highly technical study, and only a properly-qualified Environmental Engineering firm has the expertise to make
any informed comments about the proposed study area and approach. So my question is as follows: Will Parkland
submit the proposed study to a properly-qualified firm, other than WSP, for an independent external peer review prior
to it being finalised? If not, why not? In Stantec we had a policy, mandated by our ISO9001 certification, that required
all such studies to be externally peer reviewed prior to completion. Both WSP and Parkland are ISO9001 certified,

so | would hope that they have similar policies about independent peer reviews for studies of this significance.

Which experts will determine the health risks of Parkland Refinery emissions and effects? Will there be an
epidemiologist or health researcher (doctor?) on the team, or will the team only be engineers examining emission
statistics and frequency + intensity distribution?

The 2002 Health Assessment study conducted by UBC professors was independently reviewed and assessed by
an external reviewer from the University of Alberta. Will there be a similar external review of this study to ensure its
accuracy and completeness?

It is disappointing that the authors of the report, and those responsible for publishing it as part of this community
engagement, did not do a better job of proof reading. Page 10 of the WSP report has the header APPENDIX B but it
is really Appendix A. Less important is the repeated phrase “10 km x 10km”. The space between number and unit is
correct, of course. One error can be dismissed as a typo, but repeating it demonstrates a lack of attention to detail.
A glossary would be helpful. You should not expect members of the general commmunity to recognize or remember
abbreviations such as COPC, PAH, RTA AQA, CAAQS, AAQO, TRV.
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COMMENT RECEIVED

Other Comments

Truck traffic/emissions

I think it is a good idea but should include the pollution caused by the tanker trucks travelling to and from the refinery
on Willingdon Avenue.

Study should include environmental impact of tanker trucks going to and from the refinery on Willingdon Avenue.

One concern | have is with the dramatic increase of tanker trucks along Willingdon. It seems that a couple of truck go
by every 5 minutes or so, 7 days a week and from morning till late at night. These trucks emit a lot of pollution because
they are diesel. | have notices a significant amount of black soot accumulate on our patio and vehicles. We live less
than a half block from Willingdon. In addition the trucks are quite noisy and in many cases seem to be going too fast
considering the volatile nature of what they are transporting. The amount of pollution generated by these trucks
should also form part of the study.

Concern about impact on our community, both with respect to traffic and chemical release.

The number of tanker trucks that go back and forth to the refinery has increased exponentially the last few years.
It seems that a couple of trucks drive by every 5 minutes from morning till night 7 days a week. | have notices

a considerable increase in the amount of soot accumulating on our patio and vehicles. The pollution and noise
generated is very concerning. These transport vehicles should definitely be included in the study.

Emergency Preparedness

My family with young children live in The Heights and we worry about whether Parkland has the proper risk mitigation
strategies in place should a catastrophic event occur and harmful chemicals are released into our neighbourhood.

At the time of the harmful chemical emissions from Parkland, what emergencies are in place to warn area residents?

Refinery Operations

This morning Sunday August 29th, there was a heavy petroleum smell in Brentwood Park from the refinery. The
refinery is polluting not only Capitol Hill and The Heights, but other neighbourhoods in the vicinity! This widespread
pollution is not acceptable. It is not good for our health.

Future Plans for Refinery

Parkland is moving towards biofuels. What specific emissions occur with biofuel refining, and what are their effects
on human health? How will those effects be measured, both during the study and over a longer time-series when a
re-study has to be done?

Will the facility be transferring any lighter fuels? Methane, propane?

Consultation Technical Difficulties

| expected the “survey” to be more than a place to leave comments.

In the previous text you've provided nothing appears on my iPad when | try to open HHRA Frequently asked questions
Parkland Burnaby Refinery HHRA Draft Workplan Both would be useful for my understanding of the situation
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COMMENT RECEIVED

Other Comments (continued)

Other

The refinery has been there for a long time. | believe the risks can be mitigated

Air pollution from the refinery needs to be reduced significantly.

| want cheaper gasoline for that we need refineries

Science always evolves and as a result guidelines always subject to change. Therefore, | don't support a refinery so close
to such dense residential area.
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APPENDIX B

B.1 SUPPORTING AMBIENT AIR QUALITY DATA NOTES

The following figures for SO,, NO, and PM; 5, 1,3-butadiene, benzene, are provided to illustrate long term temporal
trends from 2005 — 2019 (SO, NO2, PM3 ) or 1999-2019 (benzene and 1,3-butadiene) in levels of the COPC for the
HHRA. The following notes apply to the figures:

STATIONS:
- MVRD permanent monitoring stations shown for SOz, NOz, PM3s:
— T4: Burnaby Kensington Park
— T9: Port Moody Rocky Point
— T23: Burnaby Capital Hill
— T24: Burnaby North (McGill Park)

SO2

— SO, data shown in Figure B-1 and Figure B-2 have been summarized using the statistical forms of the Canadian
Ambient Air Quality Standards (CAAQS). Metro Vancouver Regional District’s (MVRD) 1-hr Ambient Air
Quality Objective (AAQO) for SO, follows a more stringent statistical form (absolute maximum, or “not to be
exceeded”), while MVRD’s annual AAQO is equivalent to the annual CAAQS. The 1-hr SO, TRV utilized in
the HHRA also uses an absolute maximum statistical form. Regardless of the difference in 1-hr statistical form,
the CAAQS data provide a good representation of the temporal trends in 1-hr and annual SO levels.

NO2

— NO2 shown in Figure B-3 and Figure B-4 have been summarized using the statistical forms of the CAAQS.
MVRD’s 1-hr and annual AAQOs for NO-, are equivalent to the CAAQS, as are the 1-hr and annual NO; TRV
used in the HHRA.

— NO; data presented here have been cleaned to remove the impact of summer-time wildfire smoke events that
impacted regional air quality. See Appendix C for a table of the days excluded from the analysis.

PM2s

— PMas data shown in Figure B-5 and Figure B-6 have been summarized using the statistical forms of the
CAAQS. MVRD’s 24-hr and annual AAQO for PM_ s follow a more stringent statistical form (absolute
maximum, or “not to be exceeded” over a single year). The 24-hr TRV utilized in the HHRA uses a 99"
percentile annual maximum (more stringent than the CAAQS), and annual TRV uses a 1-year annual average of
24 daily values. Despite these differences, the CAAQS data provide a good representation of the temporal
trends in 24-hr and annual PM s levels.

— PMz5 data shown include a discontinuity caused by MVRD’s shift from the previous monitoring technology
(TEOM or tapered element oscillating microbalance) to the current monitoring technology (SHARP or
Synchronized Hybrid Ambient Real- time Particulate). This shift does not represent a change in PMg s trends,
but rather an improvement in the capture of semi-volatile particulate levels, which leads to an apparent increase
in PM_ s levels for more recent years.

— PMy; data presented here have been cleaned to remove the impact of summer-time wildfire smoke events that
impacted regional air quality. See Appendix C for a table of the days excluded from the analysis.

1,3-BUTADIENE

— Data for the MVRD monitoring station nearest to the Parkland refinery (T24 — Burnaby North / McGill Park) is
highlighted as a triangular shape in Figure B-8.

BENZENE

— Data for the MVRD monitoring station nearest to the Parkland refinery (T24 — Burnaby North / McGill Park) is
highlighted as a triangular shape in Figure B-7.
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Figure B-1 — CAAQS 1hr SOz concentrations for MVRD monitoring stations nearest to Parkland refinery
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Figure B-2 - CAAQS Annual SO2 concentrations for MVRD monitoring stations nearest to Parkland refinery
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Figure B-3 - CAAQS 1hr NOz concentrations

for MVRD monitoring stations nearest to Parkland refinery
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Figure B-4 - CAAQS Annual NO2z concentrations for MVRD monitoring stations nearest to Parkland refinery
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Figure B-5 - CAAQS 24hr PM2s concentrations for MVRD monitoring stations nearest to Parkland refinery
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Figure B-6 - CAAQS Annual PM2s concentrations for MVRD monitoring stations nearest to Parkland refinery
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Figure B-7 - Annual average benzene concentrations for monitoring stations throughout MVRD and Fraser
Valley Regional District (FVRD)
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Figure B-8 — Annual average 1,3-butadiene concentrations for monitoring stations throughout MVRD and

FVRD
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APPENDIX C

Table C-1 SO2 1-hour Maximum Exposure TRV Frequency of Exceedance (FOE) statistics
Cumulative
1-Hr Baseline . Refine Refine H . Cumulative | Cumulative
Acute TRV | Conc. HQ. Maximum Modellgj fBaseIian) (Refi(r?ery HQ . Refinery Or;ly TRV FOE |FOE Annual Location
(ug/m3) | (ug/m?) (Baseline) | Receptor Type Conc. (ug/m?) Conc. only) (Cumulative) |FOE TRV (%) (%) Hours
(ng/m?)
Scenario 2 - Current Permit Maximum
A Residents 217.7 225.0 2.05 212 0.02% 0.02% 2 Burnaby
= Seniors 82.6 89.9 0.78 0.85 0.00% 0.00% 0 North Vancouver
¢ Daycare 123.4 130.8 1.16 1.23 0.01% 0.01% 1 North Vancouver
106 74 0.07 & School 121.2 128.6 1.14 1.21 0.01% 0.01% 1 North Vancouver
A Hospital 15.5 22.9 0.15 0.22 0.00% 0.00% 0 Burnaby
= Workplace 175.6 182.9 1.66 1.73 0.09% 0.09% 8 Burnaby
W Recreation 304.5 311.8 2.87 2.94 0.10% 0.10% 9 Burnaby
® TWN 227.1 2345 2.14 2.21 0.06% 0.06% 5 TWN
Scenario 3 - Amended Permit Maximum
A Residents 97.4 104.7 0.92 0.99 0.00% 0.00% 0 Burnaby
= Seniors 31.6 38.9 0.30 0.37 0.00% 0.00% 0 North Vancouver
¢ Daycare 51.7 59.1 0.49 0.56 0.00% 0.00% 0 North Vancouver
106 74 0.07 & School 40.3 47.6 0.38 0.45 0.00% 0.00% 0 North Vancouver
A Hospital 5.2 12.6 0.05 0.12 0.00% 0.00% 0 Burnaby
= Workplace 57.0 64.4 0.54 0.61 0.00% 0.00% 0 Burnaby
[ Recreation 144.2 151.5 1.36 1.43 0.02% 0.02% 2 Burnaby
® TWN 97.1 104.4 0.92 0.98 0.00% 0.00% 0 TWN
Scenario 4 - Amended Permit Normal
A Residents 49.9 57.3 0.47 0.54 0.00% 0.00% 0 Burnaby
= Seniors 16.7 24.0 0.16 0.23 0.00% 0.00% 0 North Vancouver
¢ Daycare 30.3 37.6 0.29 0.36 0.00% 0.00% 0 North Vancouver
106 74 0.07 M School 17.3 24.6 0.16 0.23 0.00% 0.00% 0 North Vancouver
A Hospital 2.4 9.7 0.02 0.09 0.00% 0.00% 0 Burnaby
= Workplace 25.4 32.8 0.24 0.31 0.00% 0.00% 0 Burnaby
[ Recreation 70.9 78.3 0.67 0.74 0.00% 0.00% 0 Burnaby
® TWN 49.0 56.3 0.46 0.53 0.00% 0.00% 0 TWN
AIR EMISSIONS HUMAN HEALTH RISK ASSESSMENT WSP
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Table C -2 NO:2 98th Percentile Daily 1-hour Maximum TRV Frequency of Exceedance (FOE) statistics **

G ELE Cumulative
1-Hr Baseline HO VST Refinery (Refingry H_Q HO Refinery Only Hourly Cumulative _
Acute TRV| Conc. (Baseline) | Receptor Type Modelled +Baseline) | (Refinery (Cumulative) Hourly TRV TRV FOE FOE Annual Location
(ng/m3) | (ng/m?3) Conc. (ug/m3) Conc. Only) FOE (%0) ** Hours
(%) **
(pg/m3)
Scenario 2 - Current Permit Maximum
Residents 62.7 137.4 0.79 1.74 0.02% 14.70% 1288 Burnaby
Seniors 36.8 111.5 0.47 1.41 0.00% 11.60% 1016 Burnaby
Daycare 33.4 108.1 0.42 1.37 0.00% 7.40% 648 North Vancouver
School 30.0 104.7 0.38 1.33 0.00% 7.50% 657 Burnaby
79 74.7 0.95 -
Hospital 3.9 78.6 0.05 0.99 0.00% Burnaby
Workplace 33.5 108.2 0.42 1.37 0.02% Burnaby
Recreation 75.0 149.7 0.95 1.89 0.05% Burnaby
TWN 46.7 121.4 0.59 1.54 0.01% TWN
Scenario 3 - Amended Permit Maximum
Residents 47.9 122.6 0.61 1.55 0.00% 13.30% 1165 Burnaby
Seniors 29.1 103.8 0.37 1.31 0.00% 10.10% 885 Burnaby
Daycare 27.2 101.9 0.34 1.29 0.00% 5.20% 456 North Vancouver
School 22.9 97.6 0.29 1.24 0.00% 5.10% 447 Burnaby
79 74.7 0.95 -
Hospital 34 78.1 0.04 0.99 0.00% Burnaby
Workplace 27.9 102.6 0.35 1.30 0.00% Burnaby
Recreation 59.7 134.4 0.76 1.70 0.01% Burnaby
TWN 40.6 115.3 0.51 1.46 0.01% TWN
Scenario 4 - Amended Permit Normal
Residents 25.6 100.3 0.32 1.27 0.00% 8.00% 701 Burnaby
Seniors 13.6 88.3 0.17 1.12 0.00% 4.70% 412 Burnaby
Daycare 15.5 90.2 0.20 1.14 0.00% 1.60% 140 North Vancouver
School 12.8 87.5 0.16 1.11 0.00% 0.60% 53 Burnaby
79 74.7 0.95 -
Hospital 1.8 76.5 0.02 0.97 0.00% Burnaby
Workplace 18.8 93.5 0.24 1.18 0.00% Burnaby
Recreation 33.2 107.9 0.42 1.37 0.00% Burnaby
TWN 23.0 97.7 0.29 1.24 0.00% TWN
Note:
** For Cumulative FOE TRV, the frequency of exceedance (FOE) was calculated based on counting the number of hours within the 98th percentile subset (i.e. removing the
top 175 hours out of 8760 hours) of the cumulative 1-hour ARM-converted NO, concentrations that exceed the objective(s). Since the refinery-only concentrations are much
lower than the cumulative concentrations and would result in zero FOE using the 98th percentile dataset, the Refinery Only FOE calculations are based on the number of hours
within the full modelling period (i.e. the 100th percentile dataset = 8760 hours) of the refinery-only 1-hour ARM-converted NO, concentrations that exceed the numerical value
of the TRV.
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Table C-3 Wildfire Air Quality Advisory Filtering Date Ranges for PM2.5 and NO2 Ambient Monitoring Data
Start Date End Date MVRD Advisory Notice MVRD Advisory Cancellation
2017-Aug-01 | 2017-Aug-12 | MVRD Advisory Notice Link MVRD Advisory Cancellation Link
2017-Aug-29 | 2017-Aug-30 | MVRD Advisory Notice Link MVRD Advisory Cancellation Link
2017-Jul-18 2017-Jul-19 MVRD Advisory Notice Link MVRD Advisory Cancellation Link
2017-Sep-04 | 2017-Sep-09 MVRD Advisory Notice Link MVRD Advisory Cancellation Link
2018-Aug-10 | 2018-Aug-11 | MVRD Advisory Notice Link MVRD Advisory Cancellation Link
2018-Aug-13 | 2018-Aug-24 | MVRD Advisory Notice Link MVRD Advisory Cancellation Link
2018-Aug-26 | 2018-Aug-27 | MVRD Advisory Notice Link MVRD Advisory Cancellation Link
2018-Sep-06 | 2018-Sep-07 MVRD Advisory Notice Link MVRD Advisory Cancellation Link
\slvc;::rﬁ-compiling 1-hr, 24-hr and annual statistics for PMz2s and NO2, the 2017-2019 datasets were filtered to
[)eeTfoo\rlr?] teTie date ranges indicated in the table. No other filtering of the datasets provided by MVRD was

AIR EMISSIONS HUMAN HEALTH RISK ASSESSMENT
PROJECT NO. 211-04808-00
PARKLAND REFINING (B.C.) LTD.

APPENDIX C

WSP
January 2022
Page C-3


http://www.metrovancouver.org/media-room/media-releases/air-quality/485/air-quality-advisory-issued
http://www.metrovancouver.org/media-room/media-releases/air-quality/500/cancellation-of-air-quality-advisory-
http://www.metrovancouver.org/media-room/media-releases/air-quality/502/air-quality-advisory
http://www.metrovancouver.org/media-room/media-releases/air-quality/503/cancellation-of-air-quality-advisory
http://www.metrovancouver.org/media-room/media-releases/air-quality/482/air-quality-advisory-issued
http://www.metrovancouver.org/media-room/media-releases/air-quality/483/-air-quality-advisory-cancellation
http://www.metrovancouver.org/media-room/media-releases/air-quality/504/air-quality-advisory
http://www.metrovancouver.org/media-room/media-releases/air-quality/509/cancellation-of-air-quality-advisory
http://www.metrovancouver.org/media-room/media-releases/air-quality/545/air-quality-advisory-issued
http://www.metrovancouver.org/media-room/media-releases/air-quality/546/air-quality-advisory-cancellation
http://www.metrovancouver.org/media-room/media-releases/air-quality/547/air-quality-advisory-issued
http://www.metrovancouver.org/media-room/media-releases/air-quality/558/continued-air-quality-advisory---eastern-fraser-valley
http://www.metrovancouver.org/media-room/media-releases/air-quality/560/air-quality-advisory-%E2%80%93-metro-vancouver-fraser-valley
http://www.metrovancouver.org/media-room/media-releases/air-quality/561/cancellation-of-air-quality-advisory
http://www.metrovancouver.org/media-room/media-releases/air-quality/563/air-quality-advisory
http://www.metrovancouver.org/media-room/media-releases/air-quality/564/cancellation-of-air-quality-advisory
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where: HQ: Hazard Quotient
EE: Exposure Estimate
TRV: Toxicity Reference Value

HQ benchmark of 1 is applied.
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(for protection against lung function decrements)
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Scenario 4 - Dispersion Modelling
(=]
3 Amended Permit Normal
o
< . .
n Predicted Health Risks at School, Daycare,
and Hospital receptor locations, based on
Amended Permit Normal (Refinery Only):
1-hr SO,
Toxicity Reference Value (TRV) Benchmark [ug/m?)
— 106.0 (HQ=1.00)
Exposure Estimate [pug/m?] (HQ)
212 (0.20) ~ 1626 (1.53)
67.6 (0.64) 2926 (2.76)
Parkland Refinery & Tank Farm Area
HHRA Assessment Area
Daycare Receptor
School Receptor
o i
§ = Hospital Receptor
2 > Maximum Daycare Receptor 30.3 (0.29)
0 2 Maximum School Receptor  17.3 (0.16)
Burnaby A Maximum Hospital Receptor 2.4 (0.02)
Mountain
i HQ = EE / TRV
§ where: HQ: Hazard Quotient
5 EE: Exposure Estimate
E" TRV: Toxicity Reference Value
S HQ benchmark of 1 is applied.
TRV =106 pg/m?
(for protection against lung function decrements)
Maximum Modelled EE: 107.4 ug/m?
Statistical Form of EE: Maximum 1-hr
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Figure D-2: Scenario 4 — Predicted Health Risks at School, Daycare, and Hospital Receptor Locations Based on Amended Permit Normal (Refinery-Only)
Daily 1-hr Maximum SO2
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Scenario 4 - Dispersion Modelling
Amended Permit Normal

Predicted Health Risks at Workplace and
Recreational receptor locations, based on
Amended Permit Normal (Refinery Only):
1-hr SO,

5463000

Toxicity Reference Value (TRV) Benchmark [ug/m?)
— 1060 (HQ=1.00)

Exposure Estimate [pug/m?] (HQ)

21.2 (0.20) 162.6 (1.53)
67.6 (0.64) 292.6 (2.76)
- Parkland Refinery & Tank Farm Area

®  Workplace Receptor
Recreational Receptor

®  Maximum Workplace Receptor  25.4 (0.24)
M Maximum Recreational Receptor 70.9 (0.67)

5461200

HQ=EE / TRV
where: HQ: Hazard Quotient
EE: Exposure Estimate

TRV: Toxicity Reference Value
HQ benchmark of 1 is applied.

TRV =106 pg/m?
(for protection against lung function decrements)

5459400

Maximum Modelled EE: 107.4 ug/m?
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Figure D-3: Scenario 4 — Predicted Health Risks at Workplace and Recreational Receptor Locations Based on Amended Permit Normal (Refinery-Only)
Daily 1-hr Maximum SOz
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Predicted Health Risks at Tsleil-Waututh
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Permit Normal (Refinery Only):
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Toxicity Reference Value (TRV) Benchmark [pug/m?]
— 106.0 (HQ=1.00)

Exposure Estimate [pg/m?] (HQ)

212 (0.20) 162.6  (1.53)
67.6  (0.64) 2926 (2.76)

- Parkland Refinery & Tank Farm Area
Tsleil-Waututh Nation Reserve Lands Boundary

% Maximum Tsleil-Waututh Nation Receptor
49.0 (0.46)

HQ = EE / TRV
where: HQ: Hazard Quotient

EE: Exposure Estimate

TRV: Toxicity Reference Value
HQ benchmark of 1 is applied.

TRV =106 pg/m?
(for protection against lung function decrements)

Maximum Modelled EE: 107.4 ug/m?
Statistical Form of EE: Maximum 1-hr
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Figure D-4: Scenario 4 — Predicted Health Risks at TWN Reserve Lands Based on Amended Permit Normal (Refinery-Only) Daily 1-hr Maximum SO3
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Scenario 4 - Dispersion Modelling
Amended Permit Normal

Predicted Health Risks to Residents and
Seniors in Long-term Care, based on
Amended Permit Normal (Refinery only):
Daily 1-hr Maximum NO,

Exposure Estimate [pug/m?] (HQ)

43  (0.04) 50.3 (0.45)
— 22.6 (0.20) 79.0 (0.70)
Parkland Refinery & Tank Farm Area

5 HHRA Assessment Area
Residential Receptor Area
Senior Care Receptor

Maximum Residential Receptor 25.6 (0.23)
Maximum Senior Care Receptor 13.6 (0.12)

o> e

HQ =EE / TRV

where: HQ: Hazard Quotient
EE: Exposure Estimate
TRV: Toxicity Reference Value

HQ benchmark of 1 is applied.

TRV =113 pg/m?
(for protection of airway hyper-responsiveness)

Maximum Modelled EE: 95.2 ug/m?
Statistical Form of EE: Annual 98th percentile daily 1-hr maximum

0 1 2 3 4 km
L S— SS—

NAD 1983, UTM Zone 10

Project Number: 211-04808-00
wsp ” PARKLAND

Figure D-5

Scenario 4 — Predicted Health Risks to Residents and Seniors in Long-term Care Based on Amended Permit Normal (Refinery-Only) Daily 1-hr

Maximum NO2 (TRV=113 ug/m?)
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Scenario 4 - Dispersion Modelling
(=]
3 Amended Permit Normal
[
< . N
tn Predicted Health Risks at School, Daycare,
and Hospital receptor locations, based on
Amended Permit Normal (Refinery only):
Daily 1-hr Maximum NO,
"~ Exposure Estimate [pug/m?®] (HQ)
43 (0.04) 503 (0.45)
——— 22.6 (0.20) 79.0 (0.70)
Parkland Refinery & Tank Farm Area
HHRA Assessment Area
Daycare Receptor
School Receptor
Hospital Receptor
* Maximum Daycare Receptor 15.5 (0.14)
§ = Maximum School Receptor 12.8 (0.11)
§ . A Maximum Hospital Receptor 1.8 (0.02)
wn
Burnaby
Mountain
oy HQ =EE / TRV
g > where: HQ: Hazard Quotient
5 8% g > 3 EE: Exposure Estimate
E 3 & 8<<\, Sl TRV: Toxicity Reference Value
5 : e (02 S HQ benchmark of 1 is applied.
O ‘5 < % X 8
, o) <> <> 1%
: YR 8 i i
%, 4?;‘ o TRV =113 pg/m?
(e o (for protection of airway hyper-responsiveness)
¥ Maximum Modelled EE: 95.2 ug/m?
Statistical Form of EE: Annual 98th percentile daily 1-hr maximum
& 0 1 2 3 4km
S L e— —
0 NAD 1983, UTM Zone 10
<
s : o ; - R ‘ Project Number: 211-04808-00
495000 500000 505000 usp (rf PANKLAND
Figure D-6: Scenario 4 — Predicted Health Risks at School, Daycare, and Hospital Receptor Locations Based on Amended Permit Normal (Refinery-Only)

Daily 1-hr Maximum NO2 (TRV=113 ug/m?3)
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Amended Permit Normal

Predicted Health Risks at Workplace and
Recreational receptor locations, based on
Amended Permit Normal (Refinery Only):
Daily 1-hr Maximum NO,

Scenario 4 - Dispersion Modelling

Exposure Estimate [pug/m?] (HQ)

43 (0.04) 50.3 (0.45)
226 (0.20) 79.0 (0.70)
- Parkland Refinery & Tank Farm Area

®  Workplace Receptor
Recreational Receptor

®  Maximum Workplace Receptor 18.8 (0.17)
M Maximum Recreational Receptor 33.2 (0.29)

HQ=EE / TRV
where: HQ: Hazard Quotient
EE: Exposure Estimate

TRV: Toxicity Reference Value
HQ benchmark of 1 is applied.

TRV =113 pg/m?
(for protection of airway hyper-responsiveness)

Maximum Modelled EE: 95.2 ug/m?
Statistical Form of EE: Annual 98th percentile 1-hr maximum

L SS— SSS—
NAD 1983, UTM Zone 10
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Figure D-7: Scenario 4 — Predicted Health Risks at Workplace and Recreational Receptor Locations Based on Amended Permit Normal (Refinery-Only)

Daily 1-hr Maximum NO2 (TRV=113 ug/m?3)
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Scenario 4 - Dispersion Modelling
Amended Permit Normal

Predicted Health Risks at Tsleil-Waututh
Nation Reserve lands, based on Amended
Permit Normal (Refinery Only):

Daily 1-hr Maximum NO,

Exposure Estimate [pg/m?] (HQ)
43 (0.04) 50.3  (0.45)
226 (0.20) 79.0  (0.70)

- Parkland Refinery & Tank Farm Area
Tsleil-Waututh Nation Reserve Lands Boundary

P Maximum Tsleil-Waututh Nation Receptor
23.0 (0.20)

HQ = EE / TRV
where: HQ: Hazard Quotient

EE: Exposure Estimate

TRV: Toxicity Reference Value
HQ benchmark of 1 is applied.

TRV =113 pg/m?
(for protection of airway hyper-responsiveness)

Maximum Modelled EE: 95.2 ug/m?
Statistical Form of EE: Annual 98th percentile 1-hr maximum
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Figure D-8: Scenario 4 — Predicted Health Risks at TWN Reserve Lands Based on Amended Permit Normal (Refinery-Only) Daily 1-hr Maximum NO2

(TRV=113 ug/m3)
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Scenario 4 - Dispersion Modelling
Amended Permit Normal

Predicted Health Risks to Residents and
Seniors in Long-term Care, based on
Amended Permit Normal (Refinery only):
Daily 1-hr Maximum NO,

Toxicity Reference Value (TRV) Benchmark [ug/m?]
— 790 (HQ=1.00)
Exposure Estimate [pug/m?] (HQ)
43 (0.05) —— 503  (0.64)
— 158 (0.20) 1003 (1.27)
253 (0.32)
Parkland Refinery & Tank Farm Area
5 HHRA Assessment Area
Residential Receptor Area
Senior Care Receptor

Maximum Residential Receptor  25.6 (0.32)
Maximum Senior Care Receptor 13.6 (0.17)

o> e

HQ = EE / TRV
where: HQ: Hazard Quotient

EE: Exposure Estimate
TRV: Toxicity Reference Value

HQ benchmark of 1 is applied.

TRV =79 pg/m?
(to reduce frequency of asthma emergency room visits)

Maximum Modelled EE: 95.2 ug/m?
Statistical Form of EE: Annual 98th percentile daily 1-hr maximum

0 1 2 3 4 km
L S— SS—

NAD 1983, UTM Zone 10

Project Number: 211-04808-00
wsp ” PARKLAND

Figure D-9:

Maximum NO2 (TRV=79 ug/m?3)
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Scenario 4 - Amended Modelling
(=]
3 Current Permit Normal
o
< . .
n Predicted Health Risks at School, Daycare,
and Hospital receptor locations, based on
Amended Permit Normal (Refinery only):
Daily 1-hr Maximum NO,
o A :‘ 3 feri % Toxicity Reference Value (TRV) Benchmark [ug/m?]
ol s 3 : ' ) — 790 (HQ=1.00)
o3 Exposure Estimate [pg/m?] (HQ)
= 43 (0.05) — 503 (0.64)
» -~ 15.8 (0.20) - 100.3 (1.27)
¢ 253 (0.32)
Parkland Refinery & Tank Farm Area
HHRA Assessment Area
Daycare Receptor
= School Receptor
§ Hospital Receptor
b . “ * Maximum Daycare Receptor 15.5 (0.20)
X = | ® Maximum School Receptor 12.8 (0.16)
Burnaby . .
i . | A Maximum Hospital Receptor 1.8 (0.02)
i HQ = EE / TRV
§ where: HQ: Hazard Quotient
5 EE: Exposure Estimate
E" TRV: Toxicity Reference Value
H HQ benchmark of 1 is applied.
TRV =79 pg/m?
(to reduce frequency of asthma emergency room visits)
Maximum Modelled EE: 95.2 ug/m?
Statistical Form of EE: Annual 98th percentile daily 1-hr maximum
0 1 2 3 4 km
§ L — —
n NAD 1983, UTM Zone 10
<
* g 4R, ® i 3 Project Number: 211-04808-00
495000 500000 505000 whp fr’ PARICLAND

Figure D-10 Scenario 4 — Predicted Health Risks at School, Daycare, and Hospital Receptor Locations Based on Amended Permit Normal (Refinery-Only)
Daily 1-hr Maximum NO2 (TRV=79 ug/m3)
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Scenario 4 - Dispersion Modelling
8 Amended Permit Normal
(2]
§ Predicted Health Risks at Workplace and
Recreational receptor locations, based on
Amended Permit Normal (Refinery Only):
Daily 1-hr Maximum NO,
Toxicity Reference Value (TRV) Benchmark [pug/m?]
— 79.0 (HQ=1.00)
Exposure Estimate [pug/m?] (HQ)
43 (0.05) 50.3 (0.64)
3 ~—— 15.8 (0.20) 1003 (1.27)
1 | 253 (0.32)
& | - Parkland Refinery & Tank Farm Area
o 155
E 'E @ Workplace Receptor
b A Recreational Receptor
®  Maximum Workplace Receptor  18.8 (0.24)
B Maximum Recreational Receptor 33.2 (0.42)
HQ = EE / TRV
where: HQ: Hazard Quotient
EE: Exposure Estimate
TRV: Toxicity Reference Value
HQ benchmark of 1 is applied.
(=]
=3 TRV =79 pg/m?
(2] acle
oy (to reduce frequency of asthma emergency room visits)
wn
Maximum Modelled EE: 95.2 ug/m?
Statistical Form of EE: Annual 98th percentile daily
0 0.5 1 1.5 2km
[ — —]
NAD 1983, UTM Zone 10
& T i ), 1 Project Number: 211-04808-00
499800 501900 504000 \\\I ) ’ :
Figure D-11: Scenario 4 — Predicted Health Risks at Workplace and Recreational Receptor Locations Based on Amended Permit Normal (Refinery-Only)
Daily 1-hr Maximum NO2 (TRV=79 ug/m3)
AIR EMISSIONS HUMAN HEALTH RISK ASSESSMENT WSP
PROJECT NO. 211-04808-00 January 2022
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Scenario 4 - Dispersion Modelling
Amended Permit Normal

Predicted Health Risks at Tsleil-Waututh
Nation Reserve lands, based on Amended

Permit Normal (Refinery Only):
Daily 1-hr Maximum NO,

Toxicity Reference Value (TRV) Benchmark [pug/m?]
m— 79.0 (HQ=1.00)
Exposure Estimate [ug/m?] (HQ)

43 (0.05) 503  (0.64)
——— 158 (0.20) 1003 (1.27)
253 (0.32)

- Parkland Refinery & Tank Farm Area
Tsleil-Waututh Nation Reserve Lands Boundary

P Maximum Tsleil-Waututh Nation Receptor
23.0 (0.29)

HQ = EE / TRV
where: HQ: Hazard Quotient
EE: Exposure Estimate

TRV: Toxicity Reference Value
HQ benchmark of 1 is applied.

TRV =79 pg/m?
(to reduce frequency of asthma emergency room visits)

Maximum Modelled EE: 95.2 ug/m?
Statistical Form of EE: Annual 98th percentile daily

0 0.5 1 15 2 km
L S— SS—

NAD 1983, UTM Zone 10

Project Number: 211-04808-00
\\ \I )

Figure D-12: Scenario 4 — Predicted Health Risks at TWN Reserve Lands Based on Amended Permit Normal (Refinery-Only) Daily 1-hr Maximum NO2

(TRV=79 ug/m?3)
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. s ; Scenario 4 - Dispersion Modelling
(=] = o' I i
3 A Amended Permit Normal
o
i & Predicted Concentrations for Residents and
O Seniors in Long-term Care, based on
Amended Permit Normal (Refinery only):
Annual NO,
Predicted Concentrations [ug/m?]
O 1.5
— 3.0
O Parkland Refinery & Tank Farm Area
HHRA Assessment Area
e Residential Receptor Area
o @®  Senior Care Receptor
A Maximum Residential Receptor 1.0 pg/m?
@®  Maximum Senior Care Receptor 0.7 ug/m?
8
o
3 .
- A Parkland Refinery &'
wn Tank Farm
U
Adjusted exposure estimates (Adj EE) are
3 O . determined from predicted concentrations
53 S e O e i 5 (PC) as follows:
x 2 7 Residents: 24 hours/day, 7 days/week, 50 weeks/year
A Adj EE = PC x (8400hr / 8760hr )
= :i g Seniors: 24 hours/day, 7 days/week, 50 weeks/year
Jasmm s O 5 v O\ O Adj EE = PC x (8400hr / 8760hr )
i
Sros . 3 2 P Maximum Modelled PC: 2.0 ug/m?
o g b “l= : Statistical Form of PC: Annual average of 1-hr PC
et 0 1 2 3 4km
§ o O L — e—
ﬁ ] ® NAD 1983, UTM Zone 10
't B
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Figure D-13: Scenario 4 — Predicted Health Risks to Residents and Seniors in Long-term Care Based on Amended Permit Normal (Refinery-Only) Annual
NO2
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Scenario 4 - Dispersion Modelling
o .
8 Amended Permit Normal
wn
§ Predicted Concentrations at School,
Daycare, and Hospital receptor locations,
based on Amended Permit Normal
(Refinery Only):
Annual NO,
Predicted Concentrations [ug/m?]
15
— 3.0
Parkland Refinery & Tank Farm Area
HHRA Assessment Area
* Daycare Receptor
School Receptor
Hospital Receptor
3 * Maximum Daycare Receptor 0.5 pg/m?
8 o Maximum School Receptor 0.5 pg/m?
§ A Maximum Hospital Receptor 0.1 ug/m?
Burnaby
Mountain
Adjusted exposure estimates (Adj EE) are
determined from predicted concentrations
(PC) as follows:
Daycare: 9 hours/day, 5 days/week, 50 weeks/year
Adj EE = PC x (2250hr / 8760hr)
School: 9 hours/day, 5 days/week, 38 weeks/year
Adj EE = PC x (1710hr / 8760hr)
Hospital: 24 hours/day, 7 days/week, 5 weeks/year
Adj EE = PC x (840hr / 8760hr)
Maximum Modelled PC: 2.0 ug/m?
Statistical Form of PC: Annual average of 1-hr PC
0 1 2 3 4km
§ [ — ——
2 NAD 1983, UTM Zone 10
<
a Z Project Number: 211-04808-00
495000 500000 505000 \\\l) r’ PARKLAND
Figure D-14: Scenario 4 — Predicted Health Risks at School, Daycare, and Hospital Receptor Locations Based on Amended Permit Normal (Refinery-Only)
Annual NO2

AIR EMISSIONS HUMAN HEALTH RISK ASSESSMENT
PROJECT NO. 211-04808-00
PARKLAND REFINING (B.C.) LTD.

WSP

January 2022
Page D-14



APPENDIX D

5463000

5461200

5459400

501900

504000 wh I ’ r’

Scenario 4 - Dispersion Modelling
Amended Permit Normal

Predicted Concentrations at Workplace and
Recreational receptor locations, based on
Amended Permit Normal (Refinery Only):
Annual NO,

Predicted Concentrations [pug/m?]
145

3.0
- Parkland Refinery & Tank Farm Area

®  Workplace Receptor
Recreational Receptor

®  Maximum Workplace Receptor 0.5 pug/m?
B Maximum Recreational Receptor 0.9 pug/m?®

Adjusted exposure estimates (Adj EE) are

determined from predicted concentrations

(PC) as follows:

Workers: 8 hours/day, 5 days/week, 50 weeks/year
Adj EE = PC x (2000hr / 8760hr)

Recreation: 2 hours/day, 7 days/week, 50 weeks/year
Adj EE = PC x (700hr / 8760hr)

Maximum Modelled PC: 2.0 ug/m?
Statistical Form of PC: Annual Average of 1-hr PC

L SS— SSS—
NAD 1983, UTM Zone 10

0 0.5 1 15 2 km

Project Number: 211-04808-00

Figure D-15: Scenario 4 — Predicted Health Risks

Annual NO2
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Scenario 4 - Dispersion Modelling
Amended Permit Normal

Predicted Concentrations at Tsleil-Waututh
Nation Reserve lands, based on Amended
Permit Normal (Refinery Only):

Annual NO,

Predicted Concentrations[ug/m?]
1.5
3.0

- Parkland Refinery & Tank Farm Area
Tsleil-Waututh Nation Reserve Lands Boundary

P Maximum Tsleil-Waututh Nation Receptor
0.5 pug/m?

Adjusted exposure estimates (Adj EE) are
determined from predicted concentrations
(PC) as follows:

Tsleil-Watuth Nation:

10 hours/day, 1 day/week, 52 weeks/year
Adj EE = PC x (520hr / 8760hr)

Maximum Modelled PC: 2.0 ug/m?
Statistical Form of PC: Annual average of 1-hr PC

0 0.5 1 15 2 km
L S— SS—
NAD 1983, UTM Zone 10

Project Number: 211-04808-00
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Figure D-16: Scenario 4 — Predicted Health Risks at TWN Reserve Lands Based on Amended Permit Normal (Refinery-Only) Annual NO2
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Scenario 4 - Dispersion Modelling
Amended Permit Normal

Predicted Health Risks to Residents and
Seniors in Long-term Care, based on
Amended Permit Normal (Refinery only):
24-hr PM2.5

Exposure Estimate [pug/m?] (HQ)
23 (0.09)
— 50 (0.20)
Parkland Refinery & Tank Farm Area
5 HHRA Assessment Area
Residential Receptor Area
Senior Care Receptor

Maximum Residential Receptor 0.9 (0.04)
Maximum Senior Care Receptor 0.6 (0.02)

o> o

HQ =EE / TRV

where: HQ: Hazard Quotient
EE: Exposure Estimate
TRV: Toxicity Reference Value

HQ benchmark of 1 is applied.

TRV =25 pg/m?
(for protection against excess morbidity or mortality)

Maximum Modelled EE: 2.0 ug/m?
Statistical Form of EE: Maximum 24-hr rolling average

0 1 2 3 4 km
L S— SS—

NAD 1983, UTM Zone 10

Project Number: 211-04808-00

wsp ” PARKLAND

Figure D-17:

Scenario 4 — Predicted Health Risks to Residents and Seniors in Long-term Care Based on Amended Permit Normal (Refinery-Only) 24-hr PM2s
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Scenario 4 - Dispersion Modelling
Amended Permit Normal

Predicted Health Risks at School, Daycare,
and Hospital receptor locations, based on
Amended Permit Normal(Refinery Only):

24-hr PM2.5

Exposure Estimate [pug/m?] (HQ)

2.3 (0.09)

- 50 (0.20)

Parkland Refinery & Tank Farm Area
HHRA Assessment Area

Daycare Receptor
Schools Receptor
Hospitals Receptor

* Maximum Daycare Receptor 0.5 (0.02)
@ Maximum School Receptor 0.5 (0.02)
A Maximum Hospital Receptor 0.1 (0.00)

HQ=EE / TRV
where: HQ: Hazard Quotient

EE: Exposure Estimate

TRV: Toxicity Reference Value
HQ benchmark of 1 is applied.

TRV =25 pg/m?
(for protection against excess morbidity or mortality)

Maximum Modelled EE: 2.0 ug/m?
Statistical Form of EE: Maximum 24-hr rolling average

0 1 2 3 4 km

NAD 1983, UTM Zone 10

Project Number: 211-04808-00
wsp r’ PARKLAND

Figure D-18: Scenario 4 — Predicted Health Risks at School, Daycare, and Hospital Receptor Locations Based on Amended Permit Normal (Refinery-Only)

24-hr PM2s
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Scenario 4 - Dispersion Modelling
Amended Permit Normal

Predicted Health Risks at Workplace and
Recreational receptor locations, based on
Amended Permit Normal (Refinery Only):
24-hr PM2.5

5463000

Exposure Estimate [pug/m?] (HQ)

2.3 (0.09)

— 5.0 (0.20)

- Parkland Refinery & Tank Farm Area

®  Workplace Receptor

Recreational Receptor
®  Maximum Workplace Receptor 1.0 (0.04)
B Maximum Recreational Receptor 1.2 (0.05)

5461200

HQ=EE / TRV
where: HQ: Hazard Quotient
EE: Exposure Estimate

TRV: Toxicity Reference Value
HQ benchmark of 1 is applied.

3 Parkl Tank i
S Farm|
-
TRV =25 pg/m?
(for protection against excess morbidity or mortality)

5459400

Maximum Modelled EE: 2.0 ug/m?
Statistical Form of EE: Maximum 24-hr rolling average
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NAD 1983, UTM Zone 10
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Figure D-19: Scenario 4 — Predicted Health Risks at Workplace and Recreational Receptor Locations Based on Amended Permit Normal (Refinery-Only) 24-
hr PM2s
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Scenario 4 - Dispersion Modelling
Amended Permit Normal

Predicted Health Risks at Tsleil-Waututh
Nation Reserve lands, based on Amended
Permit Normal (Refinery Only):

24-hr PM2.5

Exposure Estimate [ug/m?]

2.3 (0.09)

- 5.0 (0.20)

- Parkland Refinery & Tank Farm Area
Tsleil-Waututh Nation Reserve Lands Boundary

@ Maximum Tsleil-Waututh Nation Receptor
0.7 (0.03)

HQ = EE / TRV
where: HQ: Hazard Quotient
EE: Exposure Estimate

TRV: Toxicity Reference Value
HQ benchmark of 1 is applied.

TRV =25 pg/m?
(for protection against excess morbidity or mortality)

Maximum Modelled EE: 2.0 ug/m?
Statistical Form of EE: Maximum 24-hr rolling average
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NAD 1983, UTM Zone 10
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Figure D-20: Scenario 4 — Predicted Health Risks at TWN Reserve Lands Based on Amended Permit Normal (Refinery-Only) 24-hr PM2s
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. T R T Scenario 4 - Dispersion Modelling
8 & 5 S "
8 A Amended Permit Normal
o
i & Predicted Concentrations for Residents and
@, Seniors in Long-term Care, based on
Amended Permit Normal (Refinery only):
Annual PM2.5
Predicted Concentrations [ug/m?]
o 0.2
— (0.4
O Parkland Refinery & Tank Farm Area
HHRA Assessment Area
e Residential Receptor Area
o @®  Senior Care Receptor
A Maximum Residential Receptor 0.1 ug/m?
@®  Maximum Senior Care Receptor 0.1 pg/m?
8
o
8 Parkland Refinery &'
g /\ Tank Farm
@)
Adjusted exposure estimates (Adj EE) are
3 ) . determined from predicted concentrations
il L O e ix 5 (PC) as follows:
x 2 7 Residents: 24 hours/day, 7 days/week, 50 weeks/year
A Adj EE = PC x (8400hr / 8760hr )
s g Seniors: 24 hours/day, 7 days/week, 50 weeks/year
a5 O 5 " o ® Adj EE = PC x (8400hr / 8760hr )
i
S s 2 P Maximum Modelled PC: 0.3 ug/m?
s “l" J : Statistical Form of PC: Annual average of 1-hr PC
Ay 0 1 2 3 4km
§ W Q L — e—
ﬁ ] ® NAD 1983, UTM Zone 10
ot B
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Figure D-21: Scenario 4 — Predicted Health Risks to Residents and Seniors in Long-term Care Based on Amended Permit Normal (Refinery-Only) Annual
PM2.s Concentrations
AIR EMISSIONS HUMAN HEALTH RISK ASSESSMENT WSP
PROJECT NO. 211-04808-00 January 2022
PARKLAND REFINING (B.C.) LTD.

Page D-21



APPENDIX D

5465000

5460000

5455000

Burnaby
Mountain

505000

Scenario 4 - Dispersion Modelling
Amended Permit Normal

Predicted Concentrations at School,
Daycare, and Hospital receptor locations,
based on Amended Permit Normal
(Refinery Only):

Annual PM2.5

Exposure Estimate [pg/m?]

0.2
0.4

Parkland Refinery & Tank Farm Area
HHRA Assessment Area
* Daycare Receptor

School Receptor
Hospital Receptor
Maximum Daycare Receptor 0.1 ug/m?

Maximum School Receptor 0.1 ug/m?
A Maximum Hospital Receptor 0.1 pug/m?

" eé

Adjusted exposure estimates (Adj EE) are
determined from predicted concentrations
(PC) as follows:

Daycare: 9 hours/day, 5 days/week, 50 weeks/year
Adj EE = PC x (2250hr / 8760hr)

School: 9 hours/day, 5 days/week, 38 weeks/year
Adj EE = PC x (1710hr / 8760hr)

Hospital: 24 hours/day, 7 days/week, 5 weeks/year
Adj EE = PC x (840hr / 8760hr)

Maximum Modelled PC: 0.3 ug/m?
Statistical Form of PC: Annual average of 1-hr PC
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Figure D-22: Scenario 4 — Predicted Health Risks at School, Daycare, and Hospital Receptor Locations Based on Amended Permit Normal (Refinery-Only)

Annual PM2s Concentrations
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Scenario 4 - Dispersion Modelling
Amended Permit Normal

Predicted Concentrations at Workplace and
Recreational receptor locations, based on
Amended Permit Normal (Refinery Only):
Annual PM2.5

Predicted Concentrations [pug/m?]
0.2

0.4
- Parkland Refinery & Tank Farm Area

®  Workplace Receptor
Recreational Receptor

®  Maximum Workplace Receptor 0.1 pug/m?
B Maximum Recreational Receptor 0.1 pug/m?

Adjusted exposure estimates (Adj EE) are

determined from predicted concentrations

(PC) as follows:

Workers: 8 hours/day, 5 days/week, 50 weeks/year
Adj EE = PC x (2000hr / 8760hr)

Recreation: 2 hours/day, 7 days/week, 50 weeks/year
Adj EE = PC x (700hr / 8760hr)

Maximum Modelled PC: 0.3 ug/m?
Statistical Form of PC: Annual average of 1-hr PC
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Figure D-23: Scenario 4 — Predicted Health Risks

Annual PM2s Concentrations

AIR EMISSIONS HUMAN HEALTH RISK ASSESSMENT
PROJECT NO. 211-04808-00
PARKLAND REFINING (B.C.) LTD.

at Workplace and Recreational Receptor Locations Based on Amended Permit Normal (Refinery-Only)

January
Page

WSP
2022
D-23



APPENDIX D

(=}
(=3
(=3
m
o
<
wn
(=}
o
N
bl
o
<
n
Parkland Tank:
(=3
o
<
(2]
o
<
n

499800

501900

504000

Scenario 4 - Dispersion Modelling
Amended Permit Normal

Predicted Concentrations at Tsleil-Waututh
Nation Reserve lands, based on Amended
Permit Normal (Refinery Only):

Annual PM2.5

Predicted Concentrations [pug/m?]
0.2
0.4

- Parkland Refinery & Tank Farm Area
Tsleil-Waututh Nation Reserve Lands Boundary

P Maximum Tsleil-Waututh Nation Receptor
0.1 pg/m?

Adjusted exposure estimates (Adj EE) are
determined from predicted concentrations
(PC) as follows:

Tsleil-Watuth Nation:

10 hours/day, 1 day/week, 52 weeks/year
Adj EE = PC x (520hr / 8760hr)

Maximum Modelled PC: 0.3 ug/m?
Statistical Form of PC: Maximum 1-hr PC
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Figure D-24: Scenario 4 — Predicted Health Risks at TWN Reserve Lands Based on Amended Permit Normal (Refinery-Only) Annual PM2s Concentrations
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