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AECOM BC Ministry of Transportation and Infrastructure Evergreen Line Rapid Transit Project - Reichhold
Industries Ltd. Reciprocal Risk Assessment

Statement of Qualifications and Limitations

The attached Report (the “Report’) has been prepared by AECOM Canada Lid. (“Consultant”) for the benefit of the client
(“Client”) in accordance with the agreement between Consultant and Client, including the scope of work detailed therein (the
“Agreement”).

The information, data, recommendations and conclusions contained in the Report (collectively, the “Information”):

e is subject to the scope, schedule, and other constraints and limitations in the Agreement and the qualifications
contained in the Report (the “Limitations”);

« represents Consultant's professional judgement in light of the Limitations and industry standards for the preparation of
similar reports;

e may be based on information provided to Consultant which has not been independently verified;

« has not been updated since the date of issuance of the Report and its accuracy is limited to the time period and
circumstances in which it was collected, processed, made or issued;

» must be read as a whole and sections thereof should not be read out of such context;
was prepared for the specific purposes described in the Report and the Agreement; and

« in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and on the
assumption that such conditions are uniform and not variable either geographically or over time.

Consultant shall be entitled to rely upon the accuracy and completeness of information that was provided to it and has no
obligation to update such information. Consultant accepts no responsibility for any events or circumstances that may have
occurred since the date on which the Report was prepared and, in the case of subsurface, environmental or geotechnical
conditions, is not responsible for any variability in such conditions, geographically or over time.

Consultant agrees that the Report represents its professional judgement as described above and that the Information has been
prepared for the specific purpose and use described in the Report and the Agreement, but Consultant makes no other
representations, or any guarantees or warranties whatsoever, whether express or implied, with respect to the Report, the
Information or any part thereof.

Without in any way limiting the generality of the foregoing, any estimates or opinions regarding probable construction costs or
construction schedule provided by Consultant represent Consultant’s professional judgement in light of its experience and the
knowledge and information available to it at the time of preparation. Since Consultant has no control over market or economic
conditions, prices for construction labour, equipment or materials or bidding procedures, Consultant, its directors, officers and
employees are not able to, nor do they, make any representations, warranties or guarantees whatsoever, whether express or
implied, with respect to such estimates or opinions, or their variance from actual construction costs or schedules, and accept no
responsibility for any loss or damage arising therefrom or in any way related thereto. Persons relying on such estimates or
opinions do so at their own risk.

Except (1) as agreed to in writing by Consultant and Client; (2) as required by-law; or (3) to the extent used by governmental
reviewing agencies for the purpose of obtaining permits or approvals, the Report and the Information may be used and relied
upon only by Client.

Consultant accepts no responsibility, and denies any liability whatsoever, to parties other than Client who may obtain access to
the Report or the Information for any injury, loss or damage suffered by such parties arising from their use of, reliance upon, or
decisions or actions based on the Report or any of the Information (“improper use of the Report”), except to the extent those
parties have obtained the prior written consent of Consultant to use and rely upon the Report and the Information. Any injury, loss
or damages arising from improper use of the Report shall be borne by the party making such use.

This Statement of Qualifications and Limitations is attached to and forms part of the Report and any use of the Report is subject
to the terms hereof.

AECOM: 2012-01-06
© 2009-2012 AECOM Canada Ltd. All Rights Reserved.
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A=COM
3292 Production Way, Floor 4 604 444 6400 tel

Burnaby, BC, Canada V5A 4R4 604 294 8597 fax
Www.aecom.com

April 17,2013

Wendy ltagawa, P.Eng.

Port Moody Segment Manager, Evergreen Line Rapid Transit Project
Ministry of Transportation and Infrastructure

2900 Barnet Highway

Coquitlam, BC V3B 0G1

Dear Wendy:

Project No: 60274107

Regarding:  Evergreen Line Rapid Transit Project - Reichhold Industries Ltd. Reciprocal
Risk Assessment

AECOM is pleased to provide the final report to the Ministry of Transportation and Infrastructure,
respecting the Evergreen Line Rapid Transit Project and the Reichhold Chemical plant in Port Moody,
BC.

This report has employed a Failure Mode Effects and Criticality Analysis to assess reciprocal risk
posed by the Reichhold chemical plant and proposed Evergreen Line Rapid Transit Project.
Additionally conceptual options have been identified to mitigate certain risks, and to enhance existing
operations or protocols.

We look forward to receiving feedback from your team and also Reichhold Industries. If you have any
questions during your review, do not hesitate to contact me.

Sincerely,
AECOM Canada Ltd.

Mike Rankin, M.Sc., R.P.Bio., CSAP-Risk
Group Leader, Environmental Toxicology & Risk Assessment
michael.rankin@aecom.com

MR:jw
Encl.
cc:
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Executive Summary

Background: The Evergreen Line Rapid Transit Project (ELRTP) is being developed by the BC Ministry
Transportation and Infrastructure (MoTl) and BC Rapid Transit Company (BCRTC), and the proposed route
alignment traverses the Reichhold Industries Lid. property in Port Moody, BC. In light of the close proximity of the
proposed ELRTP to the Reichhold facility, the two entities initiated a review of reciprocal risks that each operator
could pose to the other. The objectives of the risk assessment were to identify, assess and catalogue the risks to
each organization (Reichhold and BCRTC). Risks were only considered in relation to the interaction between the
Reichhold facility and ELRTP during operations. This report details the approach for risk analysis, the results of the
assessment, and suggests conceptual mitigative options for the project including operational and safety protocols for
the two organizations.

Approach: AECOM employed a broad and systematic approach known as Failure Mode Effects and Criticality
Analysis (FMECA) to identify and evaluate possible issues and risks that may arise between the Reichhold facility
and the ELRTP. Significant and plausible failure modes and their associated consequences were identified for each
entity using the assessment protocol. The safety, regulatory, operations and maintenance risks were then assessed
using a risk matrix approach. This FMECA was semi-quantitative (i.e., not based on industry statistics) and relied on
the expert opinion of a risk assessment team that was formed by expert chemical plant operators, light rail
transportation engineers and health scientists from the Joint Work Group, and facilitated by AECOM risk assessment
staff. The results were catalogued in a Risk Register to facilitate risk management evaluation and risk
communication.

Results: Fourteen (14) Evergreen Line system elements were tabulated, and thirty (30) Reichhold Facility system
elements were tabulated and assessed under the FMECA protocol. Each of these system elements was associated
with a plausible event that could evoke risk to the other organization (the ‘receptor’). The results of the criticality
analysis indicated no system elements where risk mitigation was mandatory. The majority of Evergreen Line
elements indicated negligible risk to Reichhold. The majority of Reichhold elements indicated tolerable risk to
Evergreen Line (Table 1).

Table 1. Risk Criticality Results Summary

Relative Risk Level Category Evergreen Line Elements Reichhold Elements
Negligible Risk 12 Elements 4 Elements
Tolerable Risk 2 Elements 19 Elements
Risk Mitigation Advisable 0 Elements 7 Elements
Risk Mitigation Mandatory 0 Elements 0 Elements

Conceptual Risk Mitigation Options: Notwithstanding the likelihood and risk of adverse events are very low, a
series of conceptual risk mitigation options were developed to further reduce the likelihood of an adverse event
and/or the severity of the consequence. These are detailed in Sections 3 to 5 of the report.

ELRTP Design considerations for risk mitigation include:

¢ Minimization of track work adjacent to the Reichhold facility;
¢ Strategic location of track switches;

* |mplementation of a detection system for fire, smoke and trespasser activity to inform ELRTP staff if
train operations warrant alteration to avoid an upset condition;

¢ Connectivity of Evergreen Line alarms with Reichhold alarms to assist in halting trains; and

RPT-FINAL-2013-04-17-Evergreen-RTP_60274107.Docx i
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¢ Full ventilation control of the Evergreen Line tunnel adjacent to the Reichhold plant.

Security Considerations: The proposed ELRTP development will increase the visibility of the Reichhold plant and
operations to general public that commute along this route. Given this increased visibility it is prudent that Reichhold
review and optimize security measures as a safeguard towards a potential increase in trespassers or vandalism.

The current security measures within the ELRTP were considered sufficient to cover concerns with this segment of
the guideway. The Sky Train rulebook and security procedures are well defined. It is not anticipated that there would
be any additional requirements based on this elevated section or tunnel section. It is important that the security
fencing surrounding the guideway at its emergence from the Burnaby Mountain tunnel be effective.

The following issues and conceptual options are noted:

1. Minimize Access and Interaction between ELRTP - To enhance security, it will be desirable to minimize access
to either facility through the other facility (e.g., minimal use of ladders, stairways connecting the operations).

2. Minimize Access to Tanker and Chemical Product - At the western terminus of Short Street there is a
designated area for tanker trucks to load flammable finished product from the finished product storage tanks.
These storage tanks are associated with event R6 (fire with black smoke potentially entering train or tunnel)
and it is important, therefore, to review the procedures for opening security gates to enable truck transportation
activities while ensuring site security during non-active times.

3. Manage Western Treed Area Masking Site Access - the western property boundaries have sections of dense
bush and trees which provide effective cover for anyone wishing to approach the plant undetected. Conceptual
options to improve security in this area would be to inspect fencing and its location with respect to treed areas,
and ensure the fencing is robust and sufficiently high to deter easy access. Additional options may include
closed circuit monitoring, motion sensors, and enhanced lighting.

4. Manage Eastern Treed Area Masking Site Access - the eastern wooded area adjacent to the eastern tanker
truck access gate, is used periodically to park uncoupled tanker trailers. Given the proximity of these tankers to
the proposed Evergreen alignment it is prudent to either relocate the parking area to one that is less shielded
by tree cover, or to modify the current location (e.g., reduce foliage, increase lighting) to enhance security.

5.  Conduct regular meetings between Transit Police, the local police authority and Reichhold security to discuss
security.

6. It is recommended that regular tours for emergency response personnel should be held on the guideway so
there is a clear understanding of the risk associated with being in this environment under normal or upset
working conditions.

RPT-FINAL-2013-04-17-Evergreen-RTP_60274107.Docx ii
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1. Introduction
1.1 Project Background

The Evergreen Line Rapid Transit Project (ELRTP) is being developed by the BC Ministry Transportation and
Infrastructure (MoTI) and the proposed route alignment traverses the Reichhold Industries Ltd. property in Port
Moody, BC (Figure 1). In light of the close proximity of the proposed ELRTP to the Reichhold facility (Figures 2 - 4),
the two entities initiated a review of reciprocal risks that each operator would pose to the other. These risks could
include those related to accidents and malfunctions, air and noise emissions, changes to accessibility for the public
to each of the sites, and maintenance activities.

The objectives of the risk assessment were to identify, assess and catalogue the risks to each organization
(Reichhold and BC Rapid Transit Company (BCRTC). Risks were only considered in relation to the interaction
between the Reichhold facility and ELRTP during operations. This report details the approach for risk analysis, the
results of the assessment, and the development of mitigative options for the projects including operational and safety
protocols for the two organizations (Reichhold and BCRTC) and security measures.

1.2 Proponents and Problem Definition

Key collaborators in this risk assessment were Reichhold Industries Ltd., ELRTP, Translink and BCRTC.
Representatives from these organisations were brought together for the collaborative aspects of the project, and are
referred to as the Joint Work Group.

Reichhold Industries operates a chemical manufacturing plant at their facility located at 50 Douglas Street, Port
Moody, BC. Four classes of resin products are processed at this location: alkyd/urethane coating resins, polyester
resins, latex emulsion resins and alkyd emulsion resins. Production at the facility consists of single line batch
processes, including:

¢ Bulk raw material unloading and storage (tanker truck/rail car to storage tanks);
e Drum/package raw material unloading and storage;

¢ Batch chemical manufacturing;

¢ Thinning/blending;

e Filtration;

* Finished goods storage (bulk and drum); and

¢ Finished goods loading (storage tanks to tanker truck/rail car).

The ELRTP is a new 11 km rapid transit line (Evergreen Line) that will be operated and maintained by BCRTC.
Evergreen Line will integrate with the existing Skytrain lines and will connect Coquitlam to Vancouver via Port Moody
and Burnaby. The ELRTP has received approval under the BC Environmental Assessment Act and construction is
expected to begin in the Fall of 2012 with completion by 2016. The ELRTP proposes a rail alignment such that the
track emerging from a tunnel in Burnaby Mountain will then pass through the southern end of the Reichhold property
on an elevated guideway. On its emergence from the tunnel, the alignment of the elevated guideway will be within
approximately 35m of the Reichhold south property line, where bulk chemical products and raw material are stored.
The elevated guideway will remain external to the Reichhold site for approximately one third of the east-west span of
the Reichhold south property line. It will then obliquely cross into the Reichhold plant, bisect the eastern two thirds of
the Reichhold site, and then descend to ground level on leaving the Reichhold site. Details of the proposed
alignment showing the Reichhold site and proposed guideway are provided in Figures 1 through 4.

RPT-FINAL-2013-04-17-Evergreen-RTP_60274107.Docx 1
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2. Risk Identification and Evaluation
21 Introduction

AECOM employed a broad and systematic approach known as Failure Mode Effects and Criticality Analysis
(FMECA) to identify and evaluate possible issues and risks that may arise between the Reichhold facility and the
ELRTP. FMECA examines normal and upset (failure mode) conditions of operating systems by focusing on the
likelihood of events and severity of adverse consequences (Carlson 2012). Significant and plausible failure modes
and their associated consequences were identified for each entity using the assessment protocol and the knowledge
base of the risk assessment team. Existing controls to mitigate risk were also identified. Then the safety, regulatory,
operations and maintenance risks were assessed using a risk matrix approach. This FMECA was semi-quantitative
(i.e., not based on industry statistics) and relied on expert opinion of a risk assessment team that was formed by
expert chemical plant operators, light rail transportation engineers and health scientists from the Joint Work Group,
and facilitated by AECOM risk assessment staff.

2.2 Approach
The evaluation of potential issues and risks for this assessment was based on:

Review of ELRTP plans and discussion with Joint Work Group;
2. Site reconnaissance of the Reichhold facility and proposed juxtaposition of the Evergreen Project;

Review of proposed ELRTP operations management measures concerning access and operations
and potential interactions with Reichhold's operations and systems; and

4. FMECA Risk Assessment Workshop with Joint Work Group to access and document expert
knowledge on operations, failure modes, consequence severity, and existing mitigative measures.

In preparation for the FMECA Workshop, the following activities were completed:

s Acquisition of publicly available information (Translink, BC Ministry of Environment’s Environmental
Assessment Office Project Information Centre, City of Port Moody, among others).

» Site visit to the Reichhold facility in Port Moody.

* Review with Translink’s Evergreen project representatives of the current state of planning for the
alignment of the elevated guideway.

o Meetings with ELRTP and Translink representatives responsible for operations to scope issues
between Evergreen Line operations and the Reichhold facility, and to understand any work that
ELRTP have done so far to identify and mitigate issues and risks.

« Development of a series of plausible risk scenarios, risk tolerances (risk criticality), and materials to
support risk identification and assessment in the risk evaluation workshop.

2.2.1 FMECA Workshop

The 2-day workshop was convened on August 21-22, 2012 at the Reichhold facility with representatives from MoTI,
Reichhold, and ELRTP present. The workshop was facilitated by AECOM and followed the FMECA process of
expert interrogation (Carlson 2012). A pre-workshop briefing was sent to workshop participants to explain the
process and their roles. Following a brief presentation and reconnaissance of the chemical plant and proposed rail
guideway alignment, the facilitators guided the group to explore plausible risk scenarios arising between Reichhold

RPT-FINAL-2013-04-17-Evergreen-RTP_60274107.Docx 2
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and ELRTP. The group's expert knowledge was used to explore event likelihood and consequence severity of
normal operations, upset conditions and accident safeguards. Various risk scenarios identified by the expert team
were evaluated for consequence to (i) operations; (ii) worker and passenger health; and (iii) maintenance and
mitigation. The FMECA focus was on major systems and elements that account for plausible events, and did not
explore root cause and smaller components within a system or element. Each organization (Reichhold and ELRTP)
was interrogated respecting their plausible operation events (normal and upset conditions). For a given event, the
reciprocal organization (the receptor) provided context on how the event could affect their operations/systems and
described the corresponding consequence severity. Typically dialogue followed amongst the Joint Work Group
leading to a consensus on index scores for event likelihood and consequence severity.

AECOM recorded the data in real time to generate preliminary results during the workshop. However, visualization of
risk matrices during an FMECA workshop may potentially cause optimistic bias in expert opinion (i.e., under
estimation of event likelihood or consequence severity). Therefore only the input information was tabulated during
the Workshop; synthesis of risk matrices with criticalities was deferred to draft reporting to avoid bias. The findings of
the work were generated from the work group during the workshop and so were effectively validated in real-time by
the group; AECOM has not done any detailed studies to validate the findings outside of the workshop.

2.2.2 Risk Matrices

FMECA risk matrices were constructed based on likelihood and consequence severity. Prior to the workshop,
AECOM examined definitions for likelihood and risk criticality provided by both Reichhold and BCRTC, and found
significant differences. Accordingly, AECOM devised a unified risk matrix that was used in the workshop for both
organizations. Additionally, the proponents shared specific corporate criteria defining consequence severity across
the various receptor categories. Following minor adjustments during the inception of the workshop, the team
reached a consensus and adopted the resultant risk indices and risk criticality criteria detailed in Appendix A (Tables
A1 to A9). The risk criticality (i.e., relative risk tolerance) defined for this FMECA is illustrated in Table A4. The
reader will note four conditions of relative risk (Negligible; Tolerable (no mitigation needed, but monitor); Risk
Mitigation Advisable; and Risk Mitigation Mandatory), each of which is colour coded according to a defined
distribution within the risk matrix. The Joint Work Group discussed and reached consensus on the locations of these
relative risk levels within the risk matrix prior to implementation.

2.2.3 Environment Receptor Excluded

The original terms of reference for the risk assessment also identified Environment as a category of receptor that
should be evaluated in the context of reciprocal risk. However, a consensus opinion developed early in the process
that led to the exclusion of Environment as a risk receptor. The rationale was that an event and adverse
consequence to the Environment was not relevant within the context of assessing reciprocal risks posed by each
proponent. Specifically, any event that yields impact or risk to the environment would be directly attributable to and
accountable by the responsible party, and not the second party. Therefore Environment as a category of risk was
removed from the assessment process, with the understanding that each proponent may wish to evaluate
environmental risk using an internal process only (i.e., not using the paradigm of reciprocal risk).

224 Regulatory Consequence Excluded

The original terms of reference also identified Regulatory status as a category of consequence that should be
evaluated in the context of reciprocal risk. Risk that an event posed to the Regulatory status of the impacted
organization was contemplated for each event, however it was invariably considered to be negligible (severity level
“A”"). This was based on the collective view that the affected organization would/could not be found to be out of

RPT-FINAL-2013-04-17-Evergreen-RTP_60274107.Docx 3
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regulatory compliance if the cause for the condition was attributable to a third party event. Accordingly, a consensus
opinion developed during the process that concluded in the exclusion of Regulatory status as a category of
consequence, because the severity result was always “negligible” and provided no means to distinguish mitigative
priorities.

2.2.5 Documentation of Risk

AECOM catalogued the results in a Risk Register to facilitate risk management evaluation and risk communication.
The risk register (Appendix A, Table A7) contains all risk details for each scenario assessed including (i) a brief
description on the nature of the risk; (ii) severity score of the potential impact; (iii) likelihood of risk; (iv) expert opinion
(relative score) on predictability of the risk; (v) uncertainties associated with the risk and its outcome; and (vi)
potential mitigation option.

2.3 Results

Fourteen (14) Evergreen Line system elements were tabulated, and thirty (30) Reichhold Facility system elements
were tabulated. Based on the consequence severity and relative risk level, a level of criticality was assigned to each
system element based on each consequence category. Copies of all the results from the FMECA Workshop are
provided in Appendix A.

2.4 Discussion

The results of the criticality analysis indicated no system elements where risk mitigation was mandatory. All but two
of Evergreen Line elements indicated negligible risk to Reichhold, and the remaining two were categorized as
tolerable risk (no mitigative action warranted; monitoring advisable). The majority of Reichhold elements indicated
tolerable risk to Evergreen Line, and risk mitigation was advisable for the following seven Reichhold elements:

e Re: Flammable Finished Goods storage vessel - Fire;

¢ R12: Phthalic Acid Anhydride storage vessel - Fire;

e R18: Flammable Raw Material Valve Failure Off-Loading Tanker Truck - Vapour Cloud;

e R19: Toxic Raw Material Valve Failure Off-Loading Tanker Truck - Vapour Cloud;

¢ R25: Heattransfer fluid - hot vapour release - Explosion/Fire;

e R26: Heat transfer fluid - hot liquid release - Explosion/Fire; and

e R29b: Vent Collection System - Major Flashback (with cascading effects for fire/explosions).

The elements above, for which risk mitigation is advisable, are associated only with low probability upset
conditions/accident, and not due to normal daily operations. The risk register results are summarized by Risk
Category in Table 1 below and are provided in detail in Appendix A.

Table 1. Risk Criticality Results Summary

Relative Risk Level Category Evergreen Line Elements Reichhold Elements
Negligible Risk 12 Elements 4 Elements
Tolerable Risk 2 Elements 19 Elements
Risk Mitigation Advisable 0 Elements 7 Elements
Risk Mitigation Mandatory 0 Elements 0 Elements
RPT-FINAL-2013-04-17-Evergreen-RTP_60274107.Docx 4
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The following scenarios were discussed at the workshop, however were not included in the risk matrix due to lack of
impact to the reciprocal organization, or due to planning activities currently underway that would eliminate the risk
prior to construction:

Loss of water supply at Reichhold facility — no impact on Evergreen Line operations.

2. Loss of power at the Reichhold facility — no impact on Evergreen Line operations as site has back-up
generator.

3. Reichhold shut down/start up modes — no impact on Evergreen Line operations.

4. Worker injury due to Reichhold or ELRTP truck activity. Risk is limited to worker exposure on public
roads (i.e., consequence of a substandard act of driving); therefore no increase in risk to Reichhold
or ELRTP is perceived, because of the duty to safely operate vehicles.

5. Radio frequency disruptions at the Reichhold site. EMI effects are possible with 10m of the track,
however this will be pre-tested and Reichhold equipment altered if necessary prior to operation of
the Evergreen Line.

6. Explosion of propane tank at Reichhold facility. The existing tank will be relocated away from the
proposed Evergreen Line path prior to construction.

7. Sources of ignition on the Sky Train track. Potential ignition sources are associated with normal
operations of Sky Train. However, expert opinion and history of operations, indicates the potential for
ignition influences would have no impact on Reichhold based on the track design.

3. Potential Mitigation Measures
3.1 Approach and Method

Risk mitigation was examined with the goal of establishing safeguards that would either reduce/eliminate the
likelihood of a particular event, or that reduce/eliminate the consequence severity. To explore conceptual risk
mitigation strategies, documents provided by both organizations were reviewed. These included:

* Drawings and photographs of the site and proposed Evergreen Line route;
e National Fire Protection Association 130;
e Sky Train Rule Book (rev 9);
e Sky Train Emergency Response Handbook; and
+ Evergreen Line Rapid Transit Project Environmental Assessment Certificate Application:
- Chapter 12 (Figures);
- Chapter 17 (Accidents and Malfunctions);
- Chapter 18 (Effects of the Environment on the Project);
- Section 10 (Figures); and
- Section 20 (Figures).

Risk mitigation measures are described below for the seven specific events identified where mitigation was
advisable. These seven events relate only to potential upset conditions at the Reichhold facility. Additional
suggested risk mitigation concepts are described for the scenario of the ELRTP adjacent to the Reichhold plant.
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While the likelihood is very small for an event to present elevated risks to users and employees of the Evergreen
Line, or associated infrastructure,, the worst case scenarios were utilized to scope potential mitigation measures
suggested in the following sections. Importantly, some recommended mitigative measures below are common to
various events (e.g., detection systems, alarms and relays); these should not be viewed as cumulative
recommendations that are blindly repeated. Rather, a critical amount of equipment and certain degree of
redundancy is appropriate to manage safety of a prescribed area without implementing the recommendation each
time it is recorded.

3.2 R6: Flammable Finished Goods Storage Vessel - Fire
Cause: Uncontrolled ignition source or uncontrolled hot work in vicinity of storage vessels.

Existing Preventative Measures

+ Electrical classification and associated electrical code governs plant activities and future design.
¢ Controlled ignition source defined on site (Reichhold hot work permit system SOP 0109).
* Existing fire alarms.

Mitigative Design

Detection System: A system for heat detection should be considered in proximity to the guideway to signal fire,
smoke, or chemical release; this may be an expansion of measures currently implemented by Reichhold, but with
detection signal relayed to the ELRTP staff to inform decisions. The signal system would signify to stop trains
outside the potential impact zone. If the trains have not passed the stations on either side of the Reichhold site, the
trains could also be stopped at those stations to prevent access into the impacted zone.

Alarms: Alarms are already present in the Reichhold facility to signal that a fire/dangerous situation exists; these
should be utilized to trigger an automatic communication response to the Evergreen Line, similar to an event
detection (as described above). These alarms should be utilized in conjunction with verbal communication between
Reichhold and ELRTP, and would allow the Evergreen Line to initiate an appropriate response.

Tunnel Ventilation: There is potential for smoke/fumes to enter tunnel and this warrants tunnel ventilation control
(pressurization and smoke/fumes evacuation). Consideration should be given for a tunnel ventilation system, which
could operate in conjunction with the detection/alarm system and can be manipulated by operators beyond normal
operating parameters to expedite the purging of smoke/fumes during an emergency. As a secondary measure to
existing Reichhold plant detectors and alarms, it is also recommended that a detection system be associated with
the tunnel opening to signal presence of chemical vapours or smoke. National Fire Protection Association (NFPA)
130 provides best-recommended practice for tunnel ventilation.

Mitigative Maintenance and Operation

* Periodic inspection and maintenance of existing sensors and fire alarms.

s Periodic update of electrical classification and SOP 0109 to control the activities in the area that can
become a source of ignition in case there as an explosive atmosphere.

¢ Inspection and review of suitability of Reichhold plant fire-fighting equipment for the designated area.
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3.3 R12: Phthalic Acid Anhydride Storage Vessel - Fire

Cause: Fire with possible over-pressurization of tank or uncontrolled heating and ignition source
Existing Preventative Measures

o Tank inerting, interlocks, pressure/temperature alarms.
+ Electrical classification and associated electrical code governs plant activities and future design.
¢ Controlled ignition source defined on site (Reichhold hot work permit system SOP 0109).

Mitigative Design

Detection System: A system for heat detection should be considered in proximity to the guideway to signal fire,
smoke, or chemical release; this may be an expansion of measures currently implemented by Reichhold, but with
detection signal relayed to the ELRTP staff to inform decisions. The signal system would signify to stop trains
outside the potential impact zone. If the trains have not passed the stations on either side of the Reichhold site, the
trains could also be stopped at those stations to prevent access into the impacted zone.

Alarms: Alarms are already present in the Reichhold facility to signal that a fire/dangerous situation exists; these
should be utilized to trigger an automatic communication response to the Evergreen Line, similar to an event
detection (as described above). These alarms should be utilized in conjunction with verbal communication between
Reichhold and ELRTP, and would allow the Evergreen Line to initiate an appropriate response.

Tunnel Ventilation: There is potential for smoke/fumes to enter tunnel and this warrants tunnel ventilation control
(pressurization and smoke/fumes evacuation). Consideration should be given for a tunnel ventilation system, which
could operate in conjunction with the detection/alarm system and can be manipulated by operators beyond normal
operating parameters to expedite the purging of smoke/fumes during an emergency. As a secondary measure to
existing Reichhold plant detectors and alarms, it is also recommended that a detection system be associated with
the tunnel opening to signal presence of chemical vapours or smoke. National Fire Protection Association (NFPA)
130 provides best-recommended practice for tunnel ventilation.

Mitigative Maintenance and Operation

e Periodic update of electrical classification and SOP 0109 to control the activities in the area that can
become a source of ignition in case there as an explosive atmosphere.

¢ Inspection and review of suitability of Reichhold plant fire-fighting equipment for the designated area.
3.4 R18: Flammable Raw Material Off-Loading Tanker Truck - Vapour Cloud

Cause: Failure of connection coupling and internal valve failure, hose burst, vehicle accident, complete emptying of
tank onto ground leading to potentially flammable condition.

Existing Preventative Measures

e Tank inspection and manitoring program.
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Mitigative Design

Detection System: A system to detect chemical vapour release and level with respect to lower explosive limit (e.g.,
20% LEL) should be considered in proximity to the guideway to signal fire, smoke, or chemical release. This may be
an expansion of measures currently implemented by Reichhold, but with detection signal relayed to the ELRTP staff
to inform decisions. The signal system would signify to stop trains outside the potential impact zone. If the trains
have not passed the stations on either side of the Reichhold site, the trains could also be stopped at those stations
to prevent access into the impacted zone.

Alarms: Alarms are already present in the Reichhold facility to signal that a fire/dangerous situation exists; these
should be utilized to trigger an automatic communication response to the Evergreen Line, similar to an event
detection (as described above). These alarms should be utilized in conjunction with verbal communication between
Reichhold and ELRTP, and would allow the Evergreen Line to initiate an appropriate response.

Tunnel Ventilation: There is potential for smoke/fumes to enter tunnel and this warrants tunnel ventilation control
(pressurization and smoke/fumes evacuation). Consideration should be given for a tunnel ventilation system, which
could operate in conjunction with the detection/alarm system and can be manipulated by operators beyond normal
operating parameters to expedite the purging of smoke/fumes during an emergency. As a secondary measure to
existing Reichhold plant detectors and alarms, it is also recommended that a detection system be associated with
the tunnel opening to signal presence of chemical vapours or smoke. National Fire Protection Association (NFPA)
130 provides best-recommended practice for tunnel ventilation.

Mitigative Maintenance and Operation

¢ Periodic update of electrical classification and SOP 0109 to control the activities in the area that can
become a source of ignition in case there as an explosive atmosphere.

* Inspection and review of suitability of Reichhold plant fire-fighting equipment for the designated area in
case the vapour cloud ignites.

3.5 R19: Toxic Raw Material Off-Loading Tanker Truck - Vapour Cloud

Cause: Failure of connection coupling and internal valve failure, hose burst, vehicle accident, complete emptying of
tank onto ground leading to potentially toxic vapour cloud

Existing Preventative Measures

¢ Tank inspection and monitoring program.

Mitigative Design

Detection System: A system to detect chemical vapour release and level with respect to safe short-term personal
exposure limits should be considered in proximity to the guideway to signal fire, smoke, or chemical release. This
may be an expansion of measures currently implemented by Reichhold, but with detection signal relayed to the
ELRTP staff to inform decisions. The signal system would signify to stop trains outside the potential impact zone. If
the trains have not passed the stations on either side of the Reichhold site, the trains could also be stopped at those
stations to prevent access into the impacted zone.

Alarms: Alarms are already present in the Reichhold facility to signal that a fire/dangerous situation exists; these
should be utilized to trigger an automatic communication response to the Evergreen Line, similar to an event
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detection (as described above). These alarms should be utilized in conjunction with verbal communication between
Reichhold and ELRTP, and would allow the Evergreen Line to initiate an appropriate response.

Tunnel Ventilation: There is potential for smoke/fumes to enter tunnel and this warrants tunnel ventilation control
(pressurization and smoke/fumes evacuation). Consideration should be given for a tunnel ventilation system, which
could operate in conjunction with the detection/alarm system and can be manipulated by operators beyond normal
operating parameters to expedite the purging of smoke/fumes during an emergency. As a secondary measure to
existing Reichhold plant detectors and alarms, it is also recommended that a detection system be associated with
the tunnel opening to signal presence of chemical vapours or smoke. National Fire Protection Association (NFPA)
130 provides best-recommended practice for tunnel ventilation.

Mitigative Maintenance and Operation

e Training and periodic refresher courses for vapour cloud emergency and evacuation procedures
should be provided to BCRTC staff, who may be required to work on the transit guideway in the
proximity of the Reichhold plant.

A standard operating procedure should be established defining communication and reporting by
BCRTC to Reichhold to advise of daily work plans.

3.6 R25: Heat Transfer Fluid - Hot Vapour Release - Explosion/Fire

Cause: Release at thermal unit, malfunction, pipe failure, with possible over-pressurization of tank or uncontrolled
heating and ignition source leading to fire/explosion.

Existing Preventative Measures

e Pressure/temperature monitoring, alarms and interlocks.
» Electrical classification and associated electrical code governs plant activities and future design.
e Controlled ignition source defined on site (Reichhold hot work permit system SOP 0109).

Mitigative Design

Detection System: A system to detect chemical vapour release and level with respect to safe short-term personal
exposure limits should be considered in proximity to the guideway to signal fire, smoke, or chemical release. This
may be an expansion of measures currently implemented by Reichhold, but with detection signal relayed to the
ELRTP staff to inform decisions. The signal system would signify to stop trains outside the potential impact zone. If
the trains have not passed the stations on either side of the Reichhold site, the trains could also be stopped at those
stations to prevent access into the impacted zone.

Alarms: Alarms are already present in the Reichhold facility to signal that a fire/dangerous situation exists; these
should be utilized to trigger an automatic communication response to the Evergreen Line, similar to an event
detection (as described above). These alarms should be utilized in conjunction with verbal communication between
Reichhold and ELRTP, and would allow the Evergreen Line to initiate an appropriate response.

Tunnel Ventilation: There is potential for smoke/fumes to enter tunnel and this warrants tunnel ventilation control
(pressurization and smoke/fumes evacuation). Consideration should be given for a tunnel ventilation system, which
could operate in conjunction with the detection/alarm system and can be manipulated by operators beyond normal
operating parameters to expedite the purging of smoke/fumes during an emergency. As a secondary measure to
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existing Reichhold plant detectors and alarms, it is also recommended that a detection system be associated with
the tunnel opening to signal presence of chemical vapours or smoke. National Fire Protection Association (NFPA)
130 provides best-recommended practice for tunnel ventilation.

Mitigative Maintenance and Operation

* Periodic update of electrical classification and SOP 0109 to control the activities in the area that can
become a source of ignition in case there is an explosive atmosphere.

s Inspection and review of suitability of Reichhold plant fire-fighting equipment for the designated area.
3.7 R26: Heat Transfer Fluid - Hot Liquid Release - Explosion/Fire
Cause: Release at thermal unit, malfunction, pipe failure, with possible over-pressurization of tank or uncontrolled

heating and ignition source leading to fire/explosion
Existing Preventative Measures

e Pressure/temperature monitoring, alarms and interlocks.
+ Electrical classification and associated electrical code governs plant activities and future design.
¢ Controlled ignition source defined on site (Reichhold hot work permit system SOP 0109).

Mitigative Design

Detection System: A system for heat detection should be considered in proximity to the guideway to signal fire,
smoke, or chemical release; this may be an expansion of measures currently implemented by Reichhold, but with
detection signal relayed to the ELRTP staff to inform decisions. The signal system would signify to stop trains
outside the potential impact zone. If the trains have not passed the stations on either side of the Reichhold site, the
trains could also be stopped at those stations to prevent access into the impacted zone.

Alarms: Alarms are already present in the Reichhold facility to signal that a fire/dangerous situation exists; these
should be utilized to trigger an automatic communication response to the Evergreen Line, similar to an event
detection (as described above). These alarms should be utilized in conjunction with verbal communication between
Reichhold and ELRTP, and would allow the Evergreen Line to initiate an appropriate response.

Tunnel Ventilation: There is potential for smoke/fumes to enter tunnel and this warrants tunnel ventilation control
(pressurization and smoke/fumes evacuation). Consideration should be given for a tunnel ventilation system, which
could operate in conjunction with the detection/alarm system and can be manipulated by operators beyond normal
operating parameters to expedite the purging of smoke/fumes during an emergency. As a secondary measure to
existing Reichhold plant detectors and alarms, it is also recommended that a detection system be associated with
the tunnel opening to signal presence of chemical vapours or smoke. National Fire Protection Association (NFPA)
130 provides best-recommended practice for tunnel ventilation.

Mitigative Maintenance and Operation

¢ Periodic update of electrical classification and SOP 0109 to control the activities in the area that can
become a source of ignition in case there is an explosive atmosphere.

¢ Inspection and review of suitability of Reichhold plant fire-fighting equipment for the designated area.
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3.8 R29B: Vent Collection System - Major Flashback (with associated effects for
fire/lexplosions)

Cause: process upset, vent header enters flammable range leading to large downstream fire/explosion capable of
triggering cascading fire/explosions at adjacent flammable storage tanks.

Existing Preventative Measures

e Detonation arrestor.

s Oxygen monitor.

e Engineering design and best practices.

¢ Foam fire suppression system.

e Controlled ignition source defined on site (Reichhold hot work permit system SOP 0109).

Mitigative Design

Detection System: A system for heat detection should be considered in proximity to the guideway to signal fire,
smoke, or chemical release; this may be an expansion of measures currently implemented by Reichhold, but with
detection signal relayed to the ELRTP staff to inform decisions. The signal system would signify to stop trains
outside the potential impact zone. If the trains have not passed the stations on either side of the Reichhold site, the
trains could also be stopped at those stations to prevent access into the impacted zone.

Alarms: Alarms are already present in the Reichhold facility to signal that a fire/dangerous situation exists; these
should be utilized to trigger an automatic communication response to the Evergreen Line, similar to an event
detection (as described above). These alarms should be utilized in conjunction with verbal communication between
Reichhold and ELRTP, and would allow the Evergreen Line to initiate an appropriate response.

Tunnel Ventilation: There is potential for smoke/fumes to enter tunnel and this warrants tunnel ventilation control
(pressurization and smoke/fumes evacuation). Consideration should be given for a tunnel ventilation system, which
could operate in conjunction with the detection/alarm system and can be manipulated by operators beyond normal
operating parameters to expedite the purging of smoke/fumes during an emergency. As a secondary measure to
existing Reichhold plant detectors and alarms, it is also recommended that a detection system be associated with
the tunnel opening to signal presence of chemical vapours or smoke. National Fire Protection Association (NFPA)
130 provides best-recommended practice for tunnel ventilation.

Mitigative Maintenance and Operation

¢ Inspection and review of suitability of Reichhold plant fire-fighting equipment for the designated area.
* Maintenance of vent header, thermal oxidizer ventilation system and monitoring system.

e Training and periodic refresher courses for vapour cloud emergency and evacuation procedures
should be provided to BCTRC staff who may be required to work on the transit guideway in the
proximity of the Reichhold plant.

A standard operating procedure should be established defining communication and reporting by
BCRTC to Reichhold to advise of daily work plans.

RPT-FINAL-2013-04-17-Evergreen-RTP_60274107.Docx 11
page 19 of 61 TRA-2017-73531



AECOM BC Ministry of Transportation and Infrastructure Evergreen Line Rapid Transit Project - Reichhold
Industries Ltd. Reciprocal Risk Assessment

3.9 Ancillary Mitigative Design Concepts

In addition to the mitigative design concepts described above for seven specific potential upset conditions at the
Reichhold chemical plant, ancillary mitigative design concepts are described below that may be considered for this
initiative as a whole.

3.9.1 Track Work

Some of the activities associated with switch maintenance may introduce a low probability risk to wayside
maintenance personnel working in the vicinity of Reichhold if an upset condition occurred. Activities such as switch
point welding and grinding tend to be of a longer duration and increase exposure time to a potential event on the
site. The nature of this type of maintenance activity means there is the source of combustion if there were a failure
on the Reichhold site. To the extent practical these activities should be coordinated to reduce time in the Reichhold
area if possible. These considerations are linked to risk registry items E3, E4, E5, E7, and E11.

3.9.2 Track Switches

Although the likelihood for even a minor train derailment is extremely low within this transit technology, the likelihood
may increase slightly due to a misaligned switch, a switch throwing under a train, broken switch point or split switch.
Ideally such risk in the vicinity of the Reichhold chemical plant should be reduced to the extent feasible. It may be
useful to locate track switches away from the Reichhold facility to simplify evacuation of a derailed train without
concern for proximity to the chemical plant. This consideration is linked to risk registry item E11.

3.9.3 Maintenance Interactions

Preventive and corrective maintenance are key processes to reduce the risk of unexpected release of substances
and potential for spills, fire and explosions. The majority of events/consequences with risk level orange (i.e., risk
mitigation advisable) are due to potential unplanned releases that may lead to fire and/or explosion. Reichhold
maintains a “Process Safety Management Program” based on the USA’'s OSHA 20CFR1910.119 which includes
standards operating procedures (SOP) that address process hazard analysis (SOP 0103) and a written maintenance
procedures and mechanical integrity (SOP 0108). This program and its associated procedures need to be
maintained and periodically revised to ensure they are up to date and appropriate to ensure the mechanical integrity
of the facility and that it is fit for use. This consideration relates to risk registry item R6, R12, R25.

3.10 Physical Elements and Access

Ideally, there should be no means to gain access to the guideway or the Reichhold site from each other. The
guideway is currently planned to have adequate means for safe evacuation of passengers and employees, and the
physical separation provides an element of security for both entities. In addition, on exit from the Burnaby Mountain
tunnel, the guideway will have adequate fencing to deter access to the guideway by trespassers.

Careful planning of how emergency responders will get to the site should be considered as part of the design, and it
is recommended that the emergency response agencies provide design input. Responders should also be informed
that they may be entering a tunnel that could contain toxic vapours or fumes. Emergency response personnel will
need to approach these areas up-wind and the presence of these personnel should be considered when designing
the tunnel access points. This consideration relates to risk registry item E7.

RPT-FINAL-2013-04-17-Evergreen-RTP_60274107.Docx 12
page 20 of 61 TRA-2017-73531



AECOM BC Ministry of Transportation and Infrastructure Evergreen Line Rapid Transit Project - Reichhold
Industries Ltd. Reciprocal Risk Assessment

4. Operational and Safety Protocols
41 Reichhold Facility
4.1.1 General Mitigation of Fire Risk

Two key operational protocols are required and are currently in place to reduce the risk of fire in the event of an
unplanned/uncontrolled release of flammable finish goods from the storage vessels:

1. electrical classification of the areas, to reduce potential source of ignitions; and

2. hot work permit system (SOP 0109) to control the activities in the area that can become a source of
ignition in case there as an explosive atmosphere.

These procedures should be periodically revised and reviewed and implementation enforced at all times. This
consideration relates to risk registry item R6, R25.

4.1.2  Operation Safeguards

Reichhold’'s safeguards to avoid disruptions and emergencies caused by flammable products may be divided into
three concepts:

1. Engineering controls (alarms, interlocks, etc);
2. Administrative controls (standard operating procedures, training, etc); and
3. Physical protection (relief valves, dikes, etc).

The engineering controls and physical protections should be maintained and tested for its mechanical integrity and
adequacy either with or without the presence of the Evergreen Line. The administrative controls should be revised to
include the interactions of the Evergreen Line infrastructure, workers and users. At least the following procedures
should be reviewed and revised:

¢ Procedure for Vehicles Entering the Plant Site (SOP 005): to include the potential considerations
and safety measures due to the Evergreen Line.

¢ Contractor Training and Safety Program (SOP 0106): to include the need to create awareness,
educate and train Evergreen line maintenance workers about the Reichhold site, hazards, alarms etc.
As an alternative to include Evergreen line workers in the SOP 0106 a new administrative procedure is
strongly recommended to ensure that Evergreen Line employees are aware, knowledgeable and
trained in Reichhold's operations and its Emergency Response Plan. An implementation plan and
training with the updated procedures should then follow collaboratively between the two companies.

¢ Personal Training Program (SOP 0105): to include the need for awareness on the Evergreen Line
operation, risk and potentially adverse events to Reichhold employees.

¢ Emergency Planning and Response Program (SOP 0112): see 4.1.2.
4.1.3 Updating of Hazard Analysis
Reichhold’'s procedure “Process Hazard Analysis” (SOP 0103) should address the need to revise the hazards

associated to the operation once changes occur to the operation (covered by the Management of Change Program —
SOP0110) or the surroundings. Even if the procedure itself may not be required to be updated, the risk assessments
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and evaluations (i.e. HAZOPs, FTAs, Event Tree, among others) should be revised to include the Evergreen Line, its
workers and users, as well as its infrastructure and equipment. This consideration relates to risk registry item R6,
R12, R25. That changes/updates to these documents have occurred should then be communicated to staff.

4.1.4 Incident Events and Updates to Emergency Response Plans

In case maintenance or operational control fails to avoid a potential adverse event, emergency response plans
should be in place to control the event and minimize the consequence severity. As the principal responsibility for
detection and response to an upset condition at their facility, Reichhold has a comprehensive “Emergency Response
Manual” which defines roles and responsibilities; emergency classification guide; general response guidelines;
standard operational procedures for specific possible emergencies in each plant; as well as drills, training and
emergency response evaluation and upgrading to ensure that potential emergencies are properly managed. This
emergency response plan should be updated in light of the potential new emergency scenarios that may occur in the
presence of Evergreen Line operations; additionally the emergency response should be tested and well
communicated with the Port Moody Fire Department and other responders to ensure the required resources are
available and orchestrated in case they are needed. This consideration is relevant to all events and scenarios, and
especially (R6, R12, R25)

415 Reichhold Alarms and Communication

In addition to recommendations for hardwiring alarms between both Reichhold and BCRTC operations as previously
described, these alarms should be utilized in conjunction with verbal communication between Reichhold and ELRTP,
and should allow the Evergreen Line to initiate a proper response. In the absence of hardwiring between Reichhold
alarms and Evergreen Line operators, a critical point for failure may arise (e.g., a message could be missed or
misinterpreted through human error). Accordingly, it is recommended that dual systems be employed to
communicate alarms (i.e., both electrical alarms and operator verbal communication) , and it is recommended that a
standard operating procedure be established for emergency communications which defines responsibilities during
emergencies and consolidates standard statements to enable clarity and avoid ambiguity. These considerations are
linked to risk registry items R1 to R21 and R24 to R29.

41.6  Containment of Emergency Disruption to <4hrs

The Joint Work Group defined an “Extreme” adverse effect to Evergreen Line operations as the potential to disrupt
operations for more than four hours. Accordingly, a revision of the emergency plan, its potential scenarios and the
planned responses with the Port Moody Fire Department is recommended to identify the length of time require to
control a fire in the Finished Goods and Raw Material storage vessels, and also the duration in which a massive
chemical release and vapour cloud may dissipate. The revision of the emergency plan should include the potential
improvements in the control and extinguishment methods to enable cessation of potential fires to less than four
hours if practical. This consideration is relevant to scenarios R6, R12, R25.

4.1.7  Consideration of Potential New Receptors

With the construction and operation of the Evergreen Line the surroundings of the Reichhold plant in port Moody will
change, as well as the potential receptors of unplanned events in the plan. Therefore, the Emergency Response
Plan should be revised to address all related interactions of the plant with the Evergreen Line, its workers and users,
as well as its infrastructure and equipment.
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4.2 Evergreen Line
4.2.1 Operations Interactions

Excessive Vapour Leak Detection at Guideway: |If a leak is detected or reported above the Reichhold site,
ELRTP staff should take measures as soon as possible to prevent passengers arriving at the event. These
considerations are linked to risk registry items R8, R9, and R20

If a train is in the vicinity of the vapour, a spark or arcing caused by the trains’ progress along the guideway may
ignite the vapour. The recommended protocol is to keep the train moving as the movement of air from the train
would likely induce vapour dilution and prevent ignition. These considerations are linked to risk registry items R7,
R13, and R20.

Communications During Chemical Plant Upset Conditions: An emergency communications SOP for application
within Evergreen Line operations is recommended to complement that which Reichhold would implement under a
chemical plant upset. In addition to establishing cooperative tasks to mitigate the event and mobilizing corporate
assistance, the communication SOP should have as a priority a procedure to (i) engage emergency responders and
(i) direct passengers to through safety procedures if train or guideway evacuation is necessary near a chemical
plant upset condition.

A priority contact number should be provided from the Reichhold offices to BCRTC so that if there are events that
are unfolding on either system, a prior notification can be given and possible mitigations or protocols can be initiated.
Additionally, BCRTC should be enabled to also communicate (radio/phone and direct rescue responders (police,
ambulance, fire fighters) towards centres of need. These considerations are linked to risk registry items R1 to R21
and R24 to R29.

Orientation Sessions: A good working relationship will be beneficial to both organizations. In order to develop this
relationship, an orientation session is recommended so that each organization can develop a rudimentary
understanding of the challenges and concerns faced by both. This awareness will translate into a more informed
decision process when events occur as to when to notify and to understand the message being transmitted.

Staff Safety Orientation: BCRTC staff, who are assigned for maintenance work on the guideway adjacent to the
chemical plant, should attend Reichhold’s staff orientation and safety training to ensure they are fully versed in
Reichhold’s alarms, sensors, and protocols for evacuation, fire extinguishing and other mitigative measures. Staff
should become trained on methods associated with first responders, which includes chain of command, first aid,
evacuation of individuals and problem scoping.

422  Safety Protocols

General Considerations: After careful review of the Sky Train rule book and safety procedures manual, it is noted
that the Sky Train currently has emergency response solutions needed to deal with incidents that may happen as a
result of an incident at the Reichhold facility. AECOM also noted that Sky Train has detailed rules and procedures on
how to appropriately respond to ensure public and employee safety. Review and optimization of these principles with
Reichhold'’s principles of emergency response (see above) is recommended.

423 Maintenance Interactions

Track Maintenance: One of the issues identified in the documentation provided for review by AECOM is the need
for track maintenance, such as rail grinding, welding, and inspections. It is recommended that these activities be
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notified to Reichhold so that adequate protection of their assets can be put in place. For example, Reichhold may
need to protect on-site storage with tarps, or implement a fire watch. These considerations should be defined and
the process described in a set of SOPs that are linked to risk registry items E3, E4 and Eb5.

Detection System Maintenance: If sensors are used to detect an event, these sensors should be tested and
scheduled maintenance performed. It is noted that NFPA 130 does not deal specifically with the elevated guideway
as used by the Evergreen Line, but does include several references to installation of life safety systems. It is
recommended that any type of detection system be made with built-in redundancy such as those utilized with life
safety systems, and that the reference to tunnel applications in NFPA 130 be followed.

Personal Monitors and Breathing Filters: Consideration should be given to making personal monitors available to
BCRTC personnel to provide early warning detection for any toxic substances that may be harmful if inhaled; this
may or may not be found to be practical in terms of work that would be undertaken by others. In addition, BCRTC
personnel assigned to work in the vicinity of the Reichhold facility should be in possession of, or in close proximity to,
breathing apparatuses. These personnel should receive certification in the use of these devices and have
demonstrated competency in their use. These considerations are linked to risk registry items R1 to R21 and R24 to
R29.

4.2.4 Incident Events

Wind Impacts: The danger zone arising from a spill, fire or explosion may spread further from source with a breeze
or wind, than in a static condition. Definition of the danger zone should incorporate the area of a worst case scenario
rather than use sensory equipment to try to determine the affected area. This approach allows for simplicity in the
emergency plan and increases the opportunity for successful execution, as emergency personnel and employees
from both organizations will have a better understanding of what needs to be done as all situations require the same
action. These considerations are linked to risk registry items R1 to R21 and R24 to R29.

Emergency Response: The key to success in an event of any type of emergency will be the Sky Train Attendant
and Transit Police being well versed in how to respond to the incident. This will be dependent on the location and
type of emergency. After review of the Sky Train rule book and emergency response documents, it appears that Sky
Train is well prepared for any emergency response.

Chain of Command

First responders and incident management protocols will dictate who is in command and the duration of the event.
Sky Train should not be willing to take on the risk of opening the line without the proper mitigations or inspections
being completed. These considerations are linked to risk registry items E8, E12, R4, R6 to R13, R15, R16, R20 to
R26, and R28.

Resumption of Service

The decision to resume revenue service will have to rely on the proper authority that will make the decision based on
expert advice and testing. The ELRTP may have to re-commission the section of the line dependant on the amount
of damage sustained to any infrastructure to the guideway. These considerations are linked to risk registry items E8,
E12, R4, R6, R7, R9, R10, R11, R12, R13, R15, R16, R20, R21, and R24 to R26.
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s.13,5.15

6. Closure

This report has employed a Failure Mode Effects and Criticality Analysis to assess reciprocal risk posed by the
Reichhold chemical plant and proposed Evergreen Line Rapid Transit Project, in Port Moody BC. The findings of the
work were generated from the work group during the risk workshop and so were effectively validated in real-time by
the group; AECOM has not done any detailed studies to validate the findings outside of the risk workshop.
Conceptual options have been identified to mitigate certain risks, and to enhance existing operations or protocols.
We trust this information meets with your expectations.
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Figure 1: Site Location

Figure 2: Reichhold Industries and Proposed
Evergreen Line

Figure 3: Drawing RFP-FIGURE 4.0-01 A,
Reference Concept Alignment
Plan/Profile Station 518+800 to
Station 519+160, June 2011.

e Figure 4: Drawing RFP-FIGURE 4.0-02 A,
Reference Concept Alignment
Plan/Profile Station 519+160 to
Station 519+520, June 2011.
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Table A 1. Acronyms

BCRTC BC Rapid Transit Commission

EL/EG Evergreen Line

IDLH Immediately Dangerous to Life or Health
LEL Lower Explosive Limit

SMS Safety Management System

STEL Short Term Exposure Limit

TDI Toluene di-isocyanate

TO Thermal Oxidizer
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Table A2: Event Frequency Index

Event Frequency Index
Frequency Index Descriptor
Incident has occurred or could be expected to occur 5,
more than once per year Frequent
Incident has occurred or could be expected to occur 4.
once every 1 to 5 years Occasional
Incident has occurred or could be expected to occur 3.
once every 5 to 10 years Seldom
Incident has occurred or could be expected to occur 2.
once every 10 to 30 years Unlikely
Incident is very unlikely to occur within the s
operation lifetime Improbable
TAB-2013-03-27-FMECA Evergreen Workshop Tables-60274107.xIsx Page 1 of 1
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Table A3: Consequence Severity Index

Receptor Category

Consequence Severity Index
(A) (B) (€) (D) (E)
Negligible Low Moderate High Extreme

Evergreen Line
Operations

Service disruption less
than 10 minutes per event
or less

Service disruption longer
than 10 minutes and less
than 30 minutes per event

Service disruption longer
than 30 minutes and less
than 1 hour per event

Service disruption longer
than 1 hour and less than
4 hours per event

Service disruption longer
than 4 hours

Evergreen Line
Worker and
Passenger Health,
Safety & Security

W-Internal first aid
P-no treatment required
or less

W- Reportable incident,
no lost time
P- treated on site

W-Single lost time injury
<6 months
P-taken by ambulance

W-Single lost time injury
=6months or multiple lost
time injuries
P-taken by ambulance,
irriversible injury

WA&P -fatalities

Evergreen Line
Regulatory

MNon-Reportable minor
infraction noted and
immediately corrected in-
house, or less

Written infraction notice
received from regulatory
body, fines <§1,000

Corrective actions
mandated by regulatory
body, fines =§1,000

Corrective actions
mandated by regulatory
body, fines >$1,000 and
threat of suspension of

operating license

Corrective actions
mandated by regulatory
body, fines »$1,000 and
suspension of operating

license

Evergreen Line
Maintenance &
Mitigation

Expenditures or Damage
to assets does not exceed
$1,000

Expenditures, claims,
legal penalties or damage
to assets =$1,000 and
<$10,000

Expenditures, claims,
legal penalties or damage
to assets =$10,000 and
<$100,000

Expenditures, claims,
legal penalties or damage
to assets >$100,000 and

<$1million

Expentitures or damage
=$1 million

Reichhold Facility

Operations disruption less

Operation disruption
longer than 1 hour and

Operation disruption

Operation disruption

Significant operation
distruption lasting weeks

Safety & Security

no lost time

<6 months

time injuries

Operations than 1 hour per event less than 1 day longer than 1 day longer than 1 week or months
Reichhold Facility . . Lo W-Single lost time injury
Worker Health, W-Internal first aid or less W- Reportable incident, | W-Single lost time injury >6months or multiple lost W-fatalities

Reichhold Facility
Regulatory

Mon-Reportable minor
infraction noted and
immediately corrected in-
house, or less

Written infraction notice
received from regulatory
body, fines <$1,000

Corrective actions
mandated by regulatory
body, fines >$1,000

Corrective actions
mandated by regulatory
body, fines >$1,000 and
threat of suspension of

operating license

Corrective actions
mandated by regulatory
body, fines =$1,000 and
suspension of operating

license

Reichhold Facility
Maintenance &

Expenditures or Damage
to assets does not exceed

Expenditures, claims,
legal penalties or damage

Expenditures, claims,
legal penalties or damage

Expenditures, claims,
legal penalties or damage

Expentitures or damage

s to assets =$1,000 and to assets >$10,000 and | to assets =$100,000 and =$1 million
Mitigation $1,000 <§10,000 <§100,000 <$1million
TAB-2013-03-27-FMECA Evergreen Workshop Tables-60274107 .xlsx Page 1 of 1
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Table A4: Relative Risk Level Category and Risk Management Strategy

Relative Risk Level Category Risk Management Strategy
Relative risk level is considered negligible and therefore acceptable. No mitigative
Negligible Risk action warranted, but periodic monitoring warranted to document and verify stability of
risk level.
Tolerable Risk Relative risk level is considered tolerable. No mitigative action warranted, but regular

monitoring warranted to document and verify stability of risk level.

Risk Mitiaation Advisabl Relative risk level is considered unacceptable. Reassess to verify, consider
Isk iitigation Advisable uncertainties, and develop options to mitigate risks to a tolerable level as a minimum.

Relative risk level is considered unacceptable. Develop mitigative options, select and
Risk Mitigation Manadatory implement the preferred option with an aggressive schedule to mitigate risks to a
tolerable level as a minimum.

Event Frequency Index Consequence Severity Index
Frequency ne::-?gxtor &gIIAglble
resres oo coustmeveiet] 5 g oMt
et e s r oo gy s o o [
e e cons s et % e | s
'”Ci‘iz";:;i ‘;i‘;‘g;evif; fgfgds%ey‘z’;ﬁgcm Unlﬁ"ely Negligible Risk | Tolerable Risk | Tolerable Risk R";‘d:"l'::;:"“ R':';:'::;?“
TEEEMLE "ig’;;'tiizi"l’ifzifncg”r il Impr;i:able Negligible Risk | Negligible Risk | Tolerable Risk | Tolerable Risk | Tolerable Risk
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Evergreen Line System Element

Event Detection

Event Predictability

Frequency of

Element . Reason(s) for Adverse | Existing Preventative N .
Number Element Name Potentially Adverse Event (E}vent Mgeasures (1=Highly detectable, (1=predictable, Event
5=not detectable 5=not predictable) (110 5)
=l Power Substation NPZ Power/Control Loss of Process Weather, Hg:_?r BISeE multiple power feeds 1 5 4
) _ station design, grounding of
E2 Power Substation NPZ Minor Iherr1_1a| comhulstlonn’smﬂke. lightening StI'IIkE. component . cornpulnents, 1 3 P
housing, electrical arc failure maintenance/management
protocol, electrical code
. . loyee awareness and
Track Maintenance & Discontent receptor present on . = . e
E3 FERTEE e employee complaint re odours onenilatlon, woirk ri:lhnn 2 3 5
requlatory quidelines
) planned activities, shield
E4 Track Maintenance Hot work, Rail grinding throw spa:esk;i::::m grinder, around grinder keeps sparks 1 1 5
9 within track
.. | De-icing with 200L glycol train|_ .. . e )
. hose breaks and glycol mix spils ¥ h = spill will stay within guideway
ES Rzciliamenance on track (while train moving) | (90:90 mix) s_pm selectice | ased on quideway design 2 €l &
E6 High energy moving parts Fragmentation and Ios_s of dally wear quideway design 3 4 1
(wheels) component from train
train failure, switch failure, rescue frain to location,
. Stationary Train at Chemical plant | power failure, ct ication y procedures/
E7 " g 3 L 1 4
Operations and/or passenger exits train to exit train, passenger stafff communications/ °
voluntarily exits train alarms
E8& Operations 2 Train collision human error operation policy and 1 4 1
procedures
preventative maintenance
) sound, odour or visual impacts q . (train and track), monitor
E9 Operations related to daily operations Normal Moving Train |, - ok noise level, ventiltion ! 2 °
in frains
complaints related to noise, odour p;evlentafjwte mka lntenaf:ce
E10 Operations or visual impacts (perceived or Normal Moving Train ) ( 'i”" an lracl ) m':;;" t‘?r 1 2 5
actual) related to daily operations rac ”°'an Tr‘;d;e” fation
; ; . adverse weather, component training, operating
. [
E11 Operations train derail dn::al' LIl failure, seismic event, driving |procedures, train design, BC 1 5 1
£ eror safety authority
. ) - design code standard 2475
E12 Operations collapse of guideway seismic event 1o collapes) 1 5 1
requires testing in
’ . test once track installed, or field for site-specific
E13 Operations Radio frequency disruptions EMI aﬂ::t; ?::?I{::kwﬂh 10 confirmation next to existing 1 1 interactions - see
guideways report text Section
24
proceduras to address icy
. ) . . . tches on ground as
Ei4 t Weath t d, rain, . hail pa ! 1 3 3
Operations eather impacts wind, rain, snow, hai needed, arborist
assessments
Reichhold Facility System Element
Element ) Reason(s) for Adverse | Existing Preventative | _ EVent Detection Event Predictability | Frequency of
Number Element Name Potentially Adverse Event Event Measures {1=Highly detectable, (1=predictable, Event
5=not detectable 5=not predictable) (1to 5)
TO failure, low temperature, p )
R1 Thermal Oxidizer Release of untreated vapours | power failure/oump, process mterlncks_, rgal i 1 5 4
monitoring
upset, etc.
R2 Thermal Oxidizer Release of black smoke incomplete combustion interl:_lcoknsn.orr?:;tlme 1 5 3
Flammable Finished Passive Venting to atmosphere Filling the tank {normal Part of normal operation and
R3 . . . 1 1 5
Goods Storage Vessels (normal operations) operation) process design
mechanical integrity
L Vessel Failure, Leak or Spill overpressurization, inspection program,
R4 le Finished Goods Storage (complete loss) mechanical failure, implosion | pressure/vacuum relief on ! 4 !
mechanical integrity
RS Flammable Finished Vessel Failure, Leak or Spill overpressurization, inspection program, 3 4 3
Goods Storage Vessels (partial loss) mechanical failure, implosion | pressure/vacuum relief on
ied ionit storaae tanks
Flammable Finished ) uncontrolled ignition source, electrical classification,
R6 Goods Storage Vessels Fire hot wark in vicinity of storage controled ignition sources 2 5 2
vessels
Flammable Raw Material | vapour above LEL and ignited by L fire supression, LEL
R7 e W T e Vessel Failure - Spill (Major) manitors, mechanical 1 4 1
9 integrity inspection program
fire supression, LEL
A8 Flammable Raw Material vapours at 25% LEL Vessel Failure - Spill (Minor) | Menitors, mechanical 1 4 3

Storage Vessels

integrity inspection program,
spill containment
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Reichhold Facility System Element

Event Detection Event Predictabilit Frequency of
Element | EomentName | Potentially Adverse Event | c2son(S) for Adverse | Existing Preventative |\, 1 detectable (<predictable, ~ Event.
Number Event Measures ! X N
5= | __5=not predictable) (1to 5)
: . fire supression, LEL
Toxic Raw Material ]
toxic vapour less than than 0.25 : ; monitors, mechanical
R9 Storage Vessels (Vi : Minor Spill . Lo 2 4 2
g Acetate) (eI LEL but higher than STEL P integrity inspection program,
i i 1
. . - Mechanical integrity and spill
RIO | grod Raw Materl | tosc vapour pume grealer 080 | oo i - il (major) | contanment,fxed i 4 :
monitoring
Toxic Raw Material toxic vapour plume greater than Mechanical integrity and spill
R11 Storage Vessels (TDI) permissionable exposure level but | Vessel Failure - Spill (minor) containment, fixed 1 4 1
k inerti : 'I rlock:
. . L . . tank inerting, interlocks,
Phthalic Anhydride (raw Fira with possible uncontolled heating and
R12 material) overpressurization of tank ignition source pressur:;;?nr?sperature 1 8 2
"1 Mainten h H Eir ignitiuq of combustible fire extinguisll'lers, 2 2 1
g CHIETERED S SHCELBIRE materials {rags, etc.} housekeeping
R14 Garbage Storage Area Fire substandard act policies and procedures 3 5 2
electrical classification,
R15 | Raw Materials Warehouse |  Fire beyond incipient stage uncontrolled ignition source | CoNtroled ignition sources, 9 5 1
approved sprinkler
protection
electrical classification,
R16 F':{f:;:&:ids Fire beyond incipient stage uncontrelled ignition source cont;?g;%r;usznﬁzzzr::es, 1 5 1
protection
Ri7 Flammable Raw Material vapour cloud due to complete  |failure of bottom valve on tank inspection monitoring 2 4 1
Offloading (railcars) emptying of tank on ground railcar and no cap program
18 Flammakle Raw Material | wvapour cloud due to complete fa;unr: ﬂt;ﬁ:ﬁfg fca‘;ﬂzmg inspection manitoring 1 4 P
Offloading (tank trucks) emptying of tank on ground . e program
hose burst, vehicle accident
q . toxic vapour plume greater than | failure of connection coupling A s o
R19 O;fr;;'; Ha‘r M:E"":S permissionable exposure level but | and internal valve failure, epsetionfonieg 1 4 2
mofita B less than STEL hose burst, vehicle accident progra
. [ fire supression, LEL
R20 Plant Operations tanks[:::'é:’ :ﬂ"' [;lgan;f:nr;.b\la:}pnur seismic event monitors, mechanical 1 4 1
L ete. i L .
Spill containment, fixed
; tank failure, spill, ignition, vapour - menitoring, fire supression
R21 Pt ! . g t 1 4 1
ant Operations source, efc. (toxic) LA LEL monitors, mechanical
. Damage to ELRTP concrete pillar driver training, certification,
R22 Trucking or guideway substandard act pillar design and placement 4 2 3
R23 Trucking Damage to Substation by truck substandard act driver training, certification 3 5 2
corporate travel
R24 Trucking Truck fire under guideway tnuck overheats, gncontrolled requirements, contract 1 5 1
combustion
procurement methods
; L ' - pressure monitoring,
R25 Heat Transfer Fluid EE ar:ilﬁ (G103 70 0 e C‘ti}ﬂ Fers fal.illzlrll; temy monitoring, 1 3 2
ease L PP interlocks
. . L . ssure monitoring,
. Explosion and fire due to liquid release at thermal unit, pre P
R26 Heat Transfer Fluid - ] - temperature monitoring, 1 3 2
i ,
release malfunction, pipe failure interlock
’ ; . . BC Boiler inspection
R27 Steam Boiler Boiler n (comt P T, (T, TS 1 3 1
. puncture of tank by forklift, pillars, regular service
R28 Propane Tank Explosion ale. inspections by provider 1 5 1
detonation arrestor, oxygen
Small flashback through vent ; L H
- process upset, vent header |monitor, engineering design,
R29a Vent Collection System header to c(;r:;lggd flammable anters flammable range best practices, foam fire 2 3 3
supression system
Large flashback through vent detonation arrestor, oxygen
R2%b Vent Collection System header to connected flammable | Pro¢e5® M O RSy (MO, engineenng ST 2 3 2
—— enters flammable range best pracn_ces. foam fire
suprassion system
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System Element

Reichhold Facility
Consequence Severity and Relative Risk Level

Operations Worker ;l:::::;fafety & Regulatory Maintenance & Mitigation
Element Potentially Adverse Comments, Uncertainty, and
Element Name ! '
Number Event Index Index Index Index Recommendations
Description Value Description Value Description Value Description Value
(A-E) (A-E) (A-E) (A-E)
E1 Power Substation NPZ Puwerfg?or:;o;smss e no effect A no effect A no effect A no effect A not plausible
Minor thermal
E2 Power Substation NPZ | combustion/smoke, housing, alter truck route A no effect A no effect A no effect A
electrical arc
potential for WorkSafe . . confirm if odour enforcement is
Track Maintenance & | Discontent receptor present BC to visit site, pull — prDaC: _but P i assist potential possible. Coordinate ELRPT employee
E3 ¥ . A no effect A additional infractions to A : o A - ) !
Inspections on track permits, request B investigation training/awareness with Reichhold. No
additional monitoring, etc. complaints noted in last 15 years
E4 Track Maintenance Hot work, Rail grinding no effect A no effect A no effect A no effect A | Post S'Q”ag\ﬁcti‘;if"‘;ﬁ:;l‘i‘: activities in
uty ot tacility |
hose breaks and glycol mix
E5 Track Maintenance spils on track (while train no effect A no effect A no A no effect A inconsequential to Reichhold
moving)
E6 High energy maving Fragmentation and Iosls of no effect A no effect A no effect A no effect A if loss of train Icolmpor\em, will likely stay
parts (wheels) component from train within guideway
Stationary Train at Chemical | presence of additional e likely mitigated within 30 minutes.
E7 Operations plant and/or passenger exits | people in the vicinity of A from train platform A no effect A no effect A Confirm if odour enforcement is
train the site P possible
E8 Operations 2 Train collision train in yard, structures, E train in yard, impacts staff E no effect A limits access to site and E highly improbable event
possible chemical release ' expensive repairs
sound, odour or visual no effect in office, outside
E9 Operations impacts related to daily sound impacts brief (~5 A possible complaints A no effect A no effect A
operations seconds per train)
complaints related to noise,
E10 Operations odour or visual impacts no effect A no effect A no effect A no effect A
(perceived or actual) related
to daily operations
) . ) presence of additional one wheel off the track is considered a
E11 Operations L deralLr;;nt, ;all B people in the vicinity of A no effect A no effect A no effect A derailment. During a derailment, train
ad the site will likely stay within the track guideway.
E12 Operations collapse of guideway Iovy e_ffect con_npare_d to D high effect on workers, E potential to cause release A limits access to snfe and E incremental effect due to collapse only
existing considerations and safety of chemicals expensive repairs
if communication if communication possible interference will be evaluated
E13 Operations Radio frequency disruptions | interference, could delay A interference, could delay A no effect A no effect A and procedure could be altered if
message relay message relay necessary
E14 Operations Weather impacts no effect A no effect A no effect A no effect A | Substation access via public road , no

issues on guideway affecting Reichhold
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System Element

Evergreen Line

Consequence Severity and Relative Risk Level

Project Number 60274107
Evergreen LRT - Reichhold Industries
Reciprocal Risk Assessment

Worker & Passenger Health,

. Operations Safety & Security Regulatory Maintenance & Mitigation
Element Element Name Potentially Adverse Comments, Uncertainty, and
Number Event Index Index Index Index Recommendations
Description Value Description Value Description Value Description Value
(A-E) (A-E) (A-E) (A-E)
train is ~50m away,
R1 Thermal Oxidizer Release of untreated vapours | impact lasts ~10seconds B inhalation of vapours B no effect A no effect A Non-TDI impacts only
as train passes
R2 Thermal Oxidizer Release of black smoke investigate occurance A passenger complaints A no effect A no effect A may be a perceptual issue
. Passive Venting to
Flammable Finished odours detected,
R3 Goods Storage Vessels atmosphere (normal no effect A passenger complaints A no effect A no effect A may have regulator concerns
operations)
Flammable Finished Vessel Failure, Leak or Spill trains will be stopped could exceed STEL, but pr??dwe plannmg’.due consider installation of LEL detectors in
R4 E B dilligence for possible A no effect A ;
Goods Storage Vessels (complete loss) away from property not exceed IDLH event substation
- . . ause operations to -
Flammable Finished | Vessel Failure, Leak or Spill P 5 effects possible if in
RS | Goods Storage Vessels (partial loss) ST SH D EREAEE) || 2 vicinity of event = fletieat 2 T Gz &
conditions
Flammable Finished ) black smoke towards . . heat effects not likely but potential for
R6 Goods Storage Vessels Fire train and tunnel E smoke inhalation c no effect A no effect A smoke impacts
installation of LEL
Flammable Raw P N " N . .
. vapour above LEL and ignited . L . monitors in substation, also needs to consider air intake into
R7 Ma"e\;':;sse‘fs’age by substationortrain | anscouldbestopped | E | effects in vicinily of site |  E Hziie A | twnnelentranceandin | € | tunnel, LEL monitors set to 25% of LEL
vicinity of guideway
Flammable Raw depends on Reichhold . -
R& Material Storage vapours at 25% LEL response time and B no effect A defaults to EG SMS A Stani?gi:dn:;gency A could lgg?:t;':gglnéglgmg Egi’cmvere‘j
Vessels correction y Y
Toxic Raw Material toxic vapour less than than pause operations to e Gl currently, vinyl acetate monitored
R9 Storage Vessels (Vinyl 0.25 LEL but higher than confirm safe operating [ if worker present at event B no effect A P ublic against EG Y c through LEL, but not via electronic
Acetate) STEL conditions public ag system for health exposure
. . . . . if worker or train present i i
Toxic Raw Material toxic vapour plume greater trains will be stopped unlikely to reach levels to cause fatality
R10 Storage Vessels (TDI) than STEL away from property E o al E".'em bas.e.d on n D no effect A no effect A to EG
otential sensitizatio
Toxic Raw Material |, 10XiC vapour plume grealer | i iy e stopped bzl media/public effect of shutdown and
R11 Storage Vessels (TDI) than permissionable exposure e e i c workers or passengers on B no effect A no effect A T
g level but less than STEL ¥ ITom property the train gorp
Ri2 Phthalic Anhyldnde (raw Fire wnh pqssmle no vapour cloud, smoke D possible minor injury B no effect A no effect A scoring Igased on no agency
material) overpressurization of tank only intervention
PEUEDEEHIEE installation of heat Note: onl i
. . " . r 1 : only need to install heat monitors
A8 Maintenance Shop Hot works Fire m"f"’z safe operating ¢ smoke inhalation 8 no effect A detectors A once per site (no duplication of cost)
pause operations to
Ri14 Garbage Storage Area Fire confirm safe operating B smoke inhalation A no effect A no effect A
conditions
if a significant fire, due to inhalation by install heat monitor on . .
Raw Materials ) Lo : " " L Note: only need to install heat monitors
R15 WEEE Fire beyond incipient stage potential to disrupt E  |workers or passengers on B no effect A guideway in vicinity of c once per site (no duplication of cost)
service the train plant
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AZCOM

System Element

Evergreen Line

Consequence Severity and Relative Risk Level

Project Number 60274107
Evergreen LRT - Reichhold Industries
Reciprocal Risk Assessment

Worker & Passenger Health,

Operations Safety & Security Regulatory Maintenance & Mitigation
Element Potentially Adverse Comments, Uncertainty, and
Number Element Name Event Index Index Index Index Recommendations
Description Value Description Value Description Value Description Value
(A-E) (A-E) (A-E) (A-E)
L if a significant fire, due to inhalation by install heat monitor on . : :
Finished Goods ) R d : ) Lo Mote: only need to install heat monitors
R16 Warehouse Fire beyond incipient stage potential tp disrupt E workers or passengers on B no effect A guideway in vicinity of C ance per site (no duplication of cost)
service the train ____plant
installation of LEL _
Flammable Raw . ) monitors in substation, operations severity assumes
R17 Material Offloading | Y2Pour cloud due to complats | ~ trains will be stapped D | effects in vicinity of site | C no effect A | tumnelentranceandin | g CIMCTEEATS) EEREEm Oty
(railcars) emptying of tank on ground away from property vicinity of guideway and resumption of trains within 4hrs of their
install heat monitor on cessation
Auideway
installation of LEL . . .
Flammable Raw monitors in substation, also needs to consider air intake into
R18 Material Offloading (tank vapour cloud due to complete | trains will be stopped D effects in vicinlty of site c no effect A tunnel entrance and in c tunnel, LEL monitors set to 25% of LEL.
trucks) emptying of tank on ground away from property vicinity of guideway and Note: only need to install heat monitors
install heat monitor on once per site (no duplication of cost)
Auideway
. . toxic vapour plume greater . - due to inhalation by eg. TDI. media/public effect of
R19 Of}-lg}::i:al\[:ah::l ;:::'l(s) than permissionable exposure t;a::: u:::r:e :;ozsted D workers or passengers on C no effect A no effect C shutdown and wording of public
g level but less than STEL ¥ TTom property the train notification
tank failure, spill, ignition, mt;r;?ttjrll".ait;o:u?)fsll.j;n also needs to consider air intake into
R20 Plant Operations vapﬁluar niﬁ;rgﬁa')elc' trains could be stopped E effects in vicinity of site E no effect A tunnel entrance and in c tunnel, LEL monitors set to 25% of LEL
vicinity of guideway
. L . . if worker or train present . .
R21 Plant Operations tank failure, spill, lgnlthn, trains v:rlll be stopped E eneTEeEeran D PEEEE A ERCEER A unlikely to reach Iev;ls to cause fatality
vapour source, etc. (toxic) away from property N B [ eammcpsschrics to EG
. Damage to ELRTP concrete inspect column, might option to add high visibility paint and no
R22 Trucking pillar or guideway no effect A no effect A no effect A require engineer review 8 post barriers around pillars
- truck travelling at low . . . .
. Damage to Substation by limited damage to option to add no post barriers, fencing
= UIEAI, truck speeds,bevﬂects r:anaged & T Gz 2 e izl 2 exterior = around substation along exposed side
heat monitors in vicinity of
. " . guideway. Depending on . . .
R4 Trucking Truck fire under guideway | 'rains Will be stopped E potential for smoke B no effect A | severity, could require | E | Note: only need to install heat moritors
away from property inhalation once per site (no duplication of cost)
replacement of
infrastructure
0 r n - would occur away from potential for passengers/workers to
R25 Heat Transfer Fluid E"""::;guml'g:s‘:“ = t;ﬂ’:ﬁ:ﬂ:;ﬁ;ﬂ:ﬂf E site, with delay unti B no effect A no effect A notice similar to other major fire
il incidents
. ) . . would occur away from potential for passengers/workers to
R26 Heat Transfer Fluid E"""’ﬁ:;; da?j;::edue to ":x‘:y‘}’:gr:spf;%':ﬁzd E site, with delay until B no effect A no effect A notice similar ta ather major fire
i incidents
. . . . trains will be stopped worker on guideway could
R27 Steam Boiler Boiler explosion (combustion) away from property E be hit by debris o] no effect A no effect A
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AZCOM

System Element

Evergreen Line

Consequence Severity and Relative Risk Level

Project Number 60274107
Evergreen LRT - Reichhold Industries
Reciprocal Risk Assessment

Operations Worker & Passenger_ Health, Regulatory Maintenance & Mitigation
. Safety & Security
Element Element Name Potentially Adverse Comments, Uncertainty, and
Number Event Index Index Index Index Recommendations
Description Value Description Value Description Value Description Value
(A-E) (A-E) (A-E) (A-E)
pause operations to . . - :
: : X potential for impact from tank will be moved from current location
R28 Propane Tank Explosion confirm safe operating c debris or noice effects B no effect A no effect A prior to construction of EG Line
conditions
installation of LEL
Small flashback through vent o instalia ;
R29a | Vent Collection System header to connected “::: u::g:e :;ozsted B effects in vicinity of site A no effect A monlttlnrs n Subs‘a;“_f;’,“f A small flash back events
T T y property tu\:n_a_entrancla in
cinitv of auideway
Large flashback through vent trains will be stopped 'néta”a,t'on ?}f LE,L
R29b | Vent Collection System header to connected awa fr'om o ':'ft E effects in vicinity of site E no effect A “‘°”“‘I”5 in su S‘E::f_”' A based on major flashback event
flammable vessels y property tuﬁ:_e_entranc_e al \:n
inity of auidewa
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AZCOM

Table A7: Risk Register

Praject Numbar 60274107
Evargraen LAT - Reichhold Incusines
Reciprocal Rigk Assesament

System El " Reichhold Facility
EnmEs e m Consequence Severity and Relative Risk Level
-
Exist D’E":.;"“ Pm:mcmu Frequenc: H i H .; 5
Element | o Name | v ) for ing (=Highly | ¢ | Frequeney| 2 | 23 By Comments, Uncertainty, and
N . ]
Number Event Adverse Event Measures toctab Genot 11t05) 5 E f z |2 ; Recommendations.
= g | £
detectable | Predictable) ER 2
Power Substation | PowariControl Loss of | Waeather, Hydro
& NPz Process equipment arror | MUlIRIE pawer fesds 5 = not plausible
stalion design,
rounding of
g | PowerSubstation | | Miner thermal lightaning strike, fump.,r:?,& | 3
NPZ housing, stectrical arc fallure i
ment
ot oo
employes awareness conlirm if odowr enforcement is possible.
Track receplor ploy plaint re | and work 2 2 « ELAPT employ .
& Inspections. present on rack odours within reguiatary with Reichhold. No complaints noted in st 15
wears
plannad activities,
E4 Track Maintenance | Hot work, Rail grinding throw sparks from | shield around grinder 1 1 post signage to coordinate activities in vicinity of
g grinder, welding | keeps sparks within faifty
Leack
hase breaks and glyool|  DE-EING W 2001 1 g ciay watin
ES |Track Maintenance| mix spils ontrak | 960! AN (SDSE0 i) | oy e bazed on 2 3 inconsaquantial to Reichhoid
{while frain moving) ’F"‘f‘::’“‘” quideway desgn
High anargy Fragmentation and N N
E6 moving parts | lass of companent daily wear guidaway design 3 4 s of tran “”‘;‘;::"w-a“" Hely stay within
iwheels) {ram train Y
rain failure, switch | rescue train 1o location,
Stationary Trainal | failure, power faiura, emargancy likehy mitigated within 30 minutes. Confim if
ET Operations | Chemical plant and/or edt| p 1 a
e e e o L) odowr enforcement is possible
alarme
E8 Operations 2 Train colision human error ‘operation palicy and 1 4 highly improbatle avant
sound, adour or visual rmaintenance (train and
E9 Operations  |impacts related to daly| Normal Moving Train | track), monitor track 1 2
operations noise lavel, ventlation
in beans.
complaints related 1o preventalive
noisa, odour or visual maintenance {train and
Eld Operalions impacts |percaived or | Mormal Maving Train | track), manitar track 1 4
achual) retated fo daily noise level, ventlation
in braine
adverse weathar, | training, operating ane whael off the track s considerad a derailment.
train rail failure, procedures, train within
Ei o 1 5 deraiment,
P supporidamags | seismic evert, dring | design, BG safely B T T A
mrrar antheite -
design code standard
E12 Operations collapse of gudewsy selsmic event 2475 tno colapse) 1 5 Incremental effect due fo collapse only
test once track
= " Radio frequency | EMI effects possiole. installed, or ‘ ‘ possible intarference wil be evaluated and
Ope disruptions ‘with 10 m of the track | confirmation next to uld b= altarad if
existing guideways
procedures to address
El4 Operations Weather impacts | wind, rain, snow, hai | 1Y Patches on ground 1 3 substation access via public road , no issues on
) ) as needed, arborist qguideway affecting Reichhoid
TAB-2013-03-27-FMECA E Workshop Tabk 74107 s
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AZCOM Praject Mumber 60274107
Evargraen LAT - Reichhold Indusinias
Aeciprocal Fisk Assesament

Evergreen Line
Reichhold Facility System Element & Severlty and Relative Risk Level
]
Event L]
Event w (a8 g =
Detection g & E 8
Element | oo ame | v ) for P E'".:L"’... (1=Highly (f"""u""' Fr hener| 2 ,E a 8 [E% Comments, Uncertainty, and
Number Event Adverse Event reve ot 108) i ig 5 |22 Recommendations
5=not predictable) o "%3 £ | §%
detectable =
o || e Fe e
. tamparatura, pawar real time
m Tharmal Onidizer 1 5 4 B B Mon-TD impacts o
vapours failure/bump, process manitaring iy
iesat s
Rz | Thammal Ooidiger | Pele2se of black son|  Imeriocks. real ims 1 5 3 may be a perceptual issu
Flammable Passive Venting fo — Part of normal
R3 Finished Goods {narmal (R i (e peration and p 1 1 & may have regukator coneems
Storacs Vassals w dasion
Flamemable overpressurization, | Mechanical integrily
A4 Finished Goads “';".‘:'t:o‘:"l‘:‘l::iks]‘" mecharical falure, | SPection prograrm, 1 4 1 E consider installation of LEL detactors in substation
Storage Vessels il 2 implasion prassurafvacuum ralief
nn mﬂﬂ_'ﬂnki
Flammabla g
A5 | Finshed Goods [V*5% PMELoKET  mechancal faiure, | EPecton program, 3 4 3 B 8
Storage Vessels implosion P":‘m'm"',
Flammabi flet 1000 | ey i
i Finished Gaads Fira source, hot work i | oo enie ignition ] 5 H [ heat eflects not lkely but polertial for smoke
Storage Vessals vicinity of storage sOUrCES
ypssals
above fira suprassion, LEL
= FI, l""‘l ";“;“’" h"‘""’“nmws ; "E"” :’; Vessal Failore - Spill | monitors, machanical q A q E : o | @0 neads to consider air ntake into tunnel, LEL
Vessels IaE {Major) Integrity inspection monitors est to 25% of LEL
eram
Flammatie & fire: supression, LEL
mable Raw ires - Sl | Froniors, mechanical F— ) nler
Re Material Starage | vapours a1 25% LEL V””'{:‘ai_':? Sl | i tagriy irspaction 1 @ 3 B ol tigger nottcaien 1o :g;om by interral
Wessels program, spil
Tonie Raw Material | toxic less than i e
aw vapour [ess | monitors, machanical
RS Storage Vessels | than 0.25 LEL but Winor Spil integrity inspaction 2 4 2 c B G eugﬁ:mmmmmm&m;nmummﬁm
(Vinyl Acatata) higher than STEL program, spil
Taonic Raw Matarial " " Mechanical intagrity
led: vapour plume | Vessel Failire - Spil : h )
A0 Sm(a?;n\:llassals greater than STEL (major) all:II::dII Dollanlvnam, 1 4 1 E =} unikely to reach levels to cause fatality to EG
o vapour plume
Tanic FRaw Material greater than Vessal Failre - Spil Mechanical integrity atfact of — et
A1 Storage Vessals permissonable {minoe) and spill containment, 1 4 1 (4 bl L
Ton eaposure level bul less fiwed monitoring puiic notfication
tank inarting,
. . Fire with possible i
Phthalic Anhydride - uncontolad heating Interlocss, " . .
RiZ 1 2
{raw material ourpres:u:'r‘zahon o | anet Igrition source prassureNemperalur 3 B seoring based on no agency inlervention
alarms
ignition of combustible | fire extinguishers, Mote: only need 1o install heat monitors once per
R13 | Maintenance Shop | Hotworks Fire | 7700 & COme e A 2 = s & sita (o of cast)
Arg | Garbage Storage Fro substandard act poldies and 3 5 2
slactrical classification,
A5 Raw Matesials | Fire beyond inciplent |  uncontrolled igrition conraled ignition 3 5 3 E c Mote: anly need 1o install heat monitors once per
Warehouse stage source sources, approved site: (ne dupbcation of cost)
sprinklar protaction
elecirical classification,
RiG Firished Goods | Fire beyond incipient | uncontralled igrition controled ignition 1 5 1 E c Mede: anly need 1o nstall heal monitors once per
Warshouse stage s0UnCE sourcas, approved sita (ne duphcation of cost)
sprinklar protaction
Flammable Raw | vapour cloud due to | failure of battom vabe inspection monitaring operalions severily assumes emergency
A7 Matarial Offioading | complate emptying of | on tank raicar and no m 2 4 1 o c anable trains dhrs
{railcars} tark nd can program of their cessation
failure: of connection a0 needs 16 conskier air inlake ko wanel, LEL
R18 | M g | o o o | couping and ntemal | mspection monioring : 4 2 & c | monitors setto 25% of LEL Mote: ony need to
{tank trucks) tank on ground wvalva failure, hose pragram ingtal heat monitors once per site (no duplcation
hiest wehicls accident of eostl
‘tondc vapaur plume
Toxic Raw Matari e failure of connaction
A1g Offoading is coupling and intemal | inspection manitaring 3 4 2 c c eg. TOI. mediafpublic effect of shutdown and
;"" [F-danil m’“l“h"w g | vlve faire, hose program wording of public notilication
[RE2E B e burst, vehicks accident
" fire: supression, LEL
tank failure, spil. ;
A2 Plant Operations | ignition, vapour source, saismic avant manitors, mechanical 1 4 1 E E g | #soneeds to consider air intake :"W tunnel, LEL
&t {flammabila) intagrity inspection rhonitors se1 1o 25% of LEL
nroaram
Spill containment, foad
tank failre, spil, IS
R21 Plant Operations |ignition, vapour source, saismic evarnt spression, LEL 1 4 1 E D unikely to reach levels to cause fatality to EG
el (toxle) monitors, mechanical
intagrity inspaction
Damage to ELRTP diriver training, " e et b
ing concrete pilar or substandard act cartification, pilar i i
R22 Trucki pi betandard pi 4 2 a B oplion to add bigh visibiity paint and no post
barriars around pilars
auideway desion and
Damage to Substation diriver training, ‘option to add no post barriers, fencing around
= Trucking b truck substandard act carification E g 2 5 Jong exposed side
" truck overheats, corporate travel . - .
T Truck fire under Mote: only need to install heat monitors once par
R24 ing guideway mumml_bd rwmem'::ﬂuxt ! s ! E = sita (e duphcation of cost)
o5 et = Explosion and firo due mbamallnmpaé:ﬂl. PrEssUne morntoring. o 5 5 B potantial for passangars/workers to nofice similar
e 1o vapouwr releass Tl iy to ather major fire incidants
- lease at tharmal unit, | pressure monitoring. - T
Explosion and fire dus = potential for passangersworkers to nofice smilar
R26 | Heat Transfer Flu| “FACRE e P07 matunctan, pie temperature 1 3 2 B to ather majar fire incidants
lailure manilaring. nledocks
BC Boier inspaction
Boiar explsion
R27 Steam Boler sion) overpressuization | program, inferlocks, 1 3 1 E c
alarms
I puncture of tank by | pillars, regular service tank will ba moved from currant location prios to
A28 Tank Explosion fiorklift, eto. inspactions by providar 1 s 1 e construction of EG Ling
detanation arrestor,
Small llashback B
procass upset, vent ouygen manitar,
R2ga Vent Collection I::I@IHI’:‘::'GWD header ent engineering design, 2 a A B small flash back events
e R = Rammabke range best practices, foam
esiek fira suprassion system
detonation amrestor,
Large Nashback -
. procass upsat, vert oygan manitar,
Rpop | Verpdollection | thvough vari neader 0] g enters engineering design, 2 3 2 based on major flashback event
¥ vesssls Nammable range | best practices, foam
fira suprassion system
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AZCOM

Table A8-1 : Risk Matrix

Project Number 60274107
Evergreen LRT - Reichhold Industries
Reciprocal Risk Assessment

Event Frequency Index

Evergreen Line Operations

Consequence Severity Index

TAB-2013-03-27-FMECA Evergreen Workshop Tables-60274107 .xIsx

Frequenc Index Descriptor - B = o E
q y P Negligible Low Moderate High Extreme

Incident has occurred or could be 5
expected to occur more than once Fre I:,IEI"I t R3

per year q
Incident has occurred or could be 4
expected to occur once every 1 to Occasional R1

5 years
Incident has occurred or could be 3
expected to occur once every 5 to Sel d.om R2, R22 R5, R8

10 years
Incident has occurred or could be
expected to occur once every 10 to Unﬁ;ely R23 R14, R29a R9 R12, R18, R19 |R6, R25, R26, R29b

30 years

. . : R4, R7, R10, R15
Incident is very unlikely to occur 1. T ’ ?
e L R11, R13, R28 R17 R16, R20, R21
thin the operation lifetime Improbable ! ! ’ ’ ’
withi operation lifeti prol R24. R27
Notes:
Page 1 of 8
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AZCOM

Table A8-2: Risk Matrix

Project Number 60274107
Evergreen LRT - Reichhold Industries
Reciprocal Risk Assessment

Event Frequency Index Evergreen Line Worker and Passenger Health, Safety & Security
Consequence Severity Index
A B C D E
AL LG e RS Negligible Low Moderate High Extreme
Incident has occurred or could be 5
expected to occur more than once ’ R3
per year Frequent
Incident has occurred or could be 4
expected to occur once every 1 to Occasional R1
5 years
Incident has occurred or could be 3
expected to occur once every 5 to Sel d.om R2, R8, R22, R29a R5
10 years
Incident has occurred or could be
expected to occur once every 10 to Unﬁ;ely R14, R23 R9, R12, R25, R26 R6, R18, R19 R29b
30 years
Incident is very unlikely to occur 1. R4, R11, R13, R15,
within the operation lifetime Improbable R16, R24, R28 R17, R27 R10, R21 R7, R20
Notes:

TAB-2013-03-27-FMECA Evergreen Workshop Tables-60274107 .xIsx
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A -COM Project Number 60274107

Evergreen LRT - Reichhold Industries
Reciprocal Risk Assessment

Table A8-3: Risk Matrix

Evergreen Line Regulatory
Event Frequency Index .
9 y Consequence Severity Index
A B C D E
AL LG e RS Negligible Low Moderate High Extreme
Incident has occurred or could be 5
expected to occur more than once F ’ R3
requent
per year
Incident has occurred or could be 4
expected to occur once every 1 to Occasional R1
5 years
Incident has occurred or could be 3
expected to occur once every 5 to Sel d.om R2, R5, R8, R22, R29a
10 years
Incident has occurred or could be 2 R6. R9. R12. R14. R18. R19
expected to occur once every 10 to " T e . ; : !
30 years Unlikely R23, R25, R26, R29b
Incident is very unlikely to occur 1. R;H 27;:; D;__{:;“H';‘ 3;‘2‘:5'
within the operation lifetime Improbable ' R! o7 F;ZB : '
Notes:
TAB-2013-03-27-FMECA Evergreen Workshop Tables-60274107 .xIsx Page 3 of 8
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AZCOM

Table A8-4: Risk Matrix

Project Number 60274107
Evergreen LRT - Reichhold Industries
Reciprocal Risk Assessment

Evergreen Line Maintenance & Mitigation
Event Frequency Index .
Consequence Severity Index
Frequenc Index Descriptor - B g g =
q y P Negligible Low Moderate High Extreme
Incident has occurred or could be 5
expected to occur more than once ' R3
Frequent
per year
Incident has occurred or could be
4,
expected to occur once every 1 to . R1
Occasional
5 years
Incident has occurred or could be 3
expected to occur once every 5 to . R2, R5, R8, R29a R22
Seldom
10 years
Incident has occurred or could be
expected to occur once every 10 to Unﬁl;el R6, R12, :12;’:{25’ R26, R23 R9, R18, R19
30 years Y
Incident is very unlikely to occur 1. R4, R10, R11, R13, R21,
within the operation lifetime Improbable R27, R28 R17 R7, R15, R16, R20 R24
Notes:

TAB-2013-03-27-FMECA Evergreen Workshop Tables-60274107 xIsx
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AZCOM

Table A8-5: Risk Matrix

Project Number 60274107
Evergreen LRT - Reichhold Industries
Reciprocal Risk Assessment

Event Freauency Index Reichhold Facility Operations
q y Consequence Severity Index
. A B C D E
F n Index Descriptor
requency ez, D Negligible Low Moderate High Extreme
Incident has occurred or could be 5
expected to occur more than once Fre ':‘em E3, E4, E7, E9, E10
per year q
Incident has occurred or could be 4
expected to occur once every 1 to Occasional E1,E5
5 years
Incident has occurred or could be 3
expected to occur once every 5 to 3 E14
10 years el
Incident has occurred or could be >
expected to occur once every 10 to o E2
30 years Unlikely
Incident is very unlikely to occur 1.
within the operation lifetime Improbable Ee, E11 E12 E8
Notes:

TAB-2013-03-27-FMECA Evergreen Workshop Tables-60274107 .xIsx
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A-COM Project Number 60274107
Evergreen LRT - Reichhold Industries

Reciprocal Risk Assessment

Table A8-6: Risk Matrix

Event Frequency Index Reichhold Facility Worker Health, Safety & Security
Consequence Severity Index
Frequenc Index Descriptor o B . g E
quency P Negligible Low Moderate High Extreme
Incident has occurred or could be 5
expected to occur more than once ’ E3, E4, E7, E9, E10
per year Frequent
Incident has occurred or could be 4
expected to occur once every 1 to Occasional E1,E5
5 years
Incident has occurred or could be 3
expected to occur once every 5 to 3 E14
10 years Seldom
Incident has occurred or could be >
expected to occur once every 10 to = E2
30 years Unlikely
Incident is very unlikely to occur 1.
within the operation lifetime Improbable Ee, E11 E8, E12
Notes:
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A-COM Project Number 60274107
Evergreen LRT - Reichhold Industries

Reciprocal Risk Assessment

Table A8-7: Risk Matrix

Reichhold Facility Regulatory
Event Frequency Index .
Consequence Severity Index
Frequenc Index Descriptor o B . g E
quency P Negligible Low Moderate High Extreme
Incident has occurred or could be 5. E3, E4, E7, E9, E10,
expected to occur more than once Freauent E13
per year q
Incident has occurred or could be

4.
expected to occur once every 1 to Occasional E1,E5
5 years
Incident has occurred or could be 3
expected to occur once every 5 to 3 E14
10 years Seldom
Incident has occurred or could be >
expected to occur once every 10 to i E2
30 years Unlikely
Incident is very unlikely to occur 1.
within the operation lifetime Improbable E6, E8, E11, E12

Notes:
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Table A8-8: Risk Matrix

Project Number 60274107
Evergreen LRT - Reichhold Industries
Reciprocal Risk Assessment

Reichhold Facility Maintenance & Mitigation
Event Frequency Index .
Consequence Severity Index
Frequenc Index Descriptor - B = 2 E
q y P Negligible Low Moderate High Extreme
Incident has occurred or could be 5
expected to occur more than once ’ E3, E4, E7, E9, E10
Frequent
per year
Incident has occurred or could be 4
expected to occur once every 1 to y E1,E5
QOccasional
5 years
Incident has occurred or could be
&,
expected to occur once every 5 to E14
Seldom
10 years
Incident has occurred or could be 2
expected to occur once every 10 to o E2
Unlikely
30 years
Incident is very unlikely to occur 1.
within the operation lifetime Improbable E6, E11 ES, E12
Notes:

TAB-2013-03-27-FMECA Evergreen Workshop Tables-60274107 .xIsx

Page 8 of 8

page 53 of 61 TRA-2017-73531



Project Number 60274107

Evergreen LRT - Reichhold Industries

Reciprocal Risk Assessment

Table A9-1: Risk Criticality Matrix

Evergreen Line Operations
Event Frequency Index .
Consequence Severity Index
A B C E
Frequenc Index Descriptor
req y P Negligible Low Moderate
Incident has occurred or could 5
be expected to occur more than Frequent R3
I once peryear
Incident has occurred or could 4
be expected to occur once el R1
Incident has occurred or could 3
be expected to occur once Sel d.om R2, R22 R5, R8
every 5 to 10 years
Incident has occurred or could 5
be expected to occur once Unlil;el R23 R14, R29a R9 R12, R18, R19 R6, R25, R26, R29b
every 10 to 30 years y
Incident is very unlikely to 1 R4, R7, R10, R15,
occur wnhlm 'Fhe operation Improbable R11, R13, R28 R17 R16, R20, R21, R24,
lifetime R27
Notes:
* in reference to project life cycle
Negligible Risk
Tolerable Risk
Risk Mitigation Advisable

Risk Mitigation Manadatory
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AZCOM

Table A9-2: Risk Criticality Matrix

Project Number 60274107
Evergreen LRT - Reichhold Industries
Reciprocal Risk Assessment

Evergreen Line Worker and Passenger Health, Safety & Security

Event Frequency Index Consequence Severity Index
. A B C E
Frequency LR Negligible Low Moderate
Incident has occurred or could 5
be expected to occur more than Freql..lem R3
once per year
Incident has occurred or could 4
be expected to occur once Occas.ional R1
every 11to 5 years
Incident has occurred or could 3
be expected to occur once Sel d.om R2, R8, R22, R29a R5
every 5 to 10 years
Incident has occurred or could >
be expected to occur once UnIiI;er R14, R23 R9, R12, R25, R26 R6, R18, R19 R29b
every 10 to 30 years
Incident is very unlikely to
occur within the operation 1. Ra, R11, R13, R15, R17, R27 R10, R21 R7, R20
T Improbable R16, R24, R28
lifetime
Notes:
* in reference to project life cycle
Negligible Risk
Tolerable Risk
Risk Mitigation Advisable

Risk Mitigation Manadatory
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Project Number 60274107
Evergreen LRT - Reichhold Industries

Reciprocal Risk Assessment

Table A9-3: Risk Criticality Matrix

Event Frequency Index Evergreen Line Regulatory
Consequence Severity Index
. A B C E
Frequency RN Rt Negligible Low Moderate
Incident has occurred or could 5
be expected to occur more than Freql..lem R3
once per year
Incident has occurred or could 4
be expected to occur once Occas.ional R1
every 11to 5 years
Ingldent has occurred or could 3 R2, RS, R8, R2,
e expected to occur once Seldom R29a
every 5 to 10 years
Incident has occurred or could 2 R6, R9, R12, R14,
be expected to occur once UnIiI;er R18, R19, R23, R25,
every 10 to 30 years R26, R29b
Incident is very unlikely to 1 R4, R7, R10, R11,
occur within the operation Improl.Jable R13, R15, R16, R17,
lifetime R20, R21, R24, R27,
Notes:
* in reference to project life cycle
Negligible Risk
Tolerable Risk
Risk Mitigation Advisable

Risk Mitigation Manadatory
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Project Number 60274107

Evergreen LRT - Reichhold Industries
Reciprocal Risk Assessment

Table A9-4: Risk Criticality Matrix

Evergreen Line Maintenance & Mitigation
Event Frequency Index :
Consequence Severity Index
A B C E
Frequenc Index Descriptor
req y P Negligible Low Moderate
Incident has occurred or could 5
be expected to occur more than Frequent R3
once per year
Incident has occurred or could 4
be expected to occur once Occas;ional R1
every 1to 5 years
Incident has occurred or could 3
be expected to occur once ) R2, R5, R8, R29a R22
Seldom
every 5 to 10 years
Incident has occurred or could
be expected to occur once 2 plak il R23 R9, R18, R19
Unlikely R26, R29b
every 10 to 30 years
Incident is very unlikely to
s : 1. R4, R10, R11, R13,
occur wnhlm 'Fhe operation Improbable R21, R27, R28 R17 R7, R15, R16, R20 R24
lifetime
Notes:
* in reference to project life cycle
Negligible Risk
Tolerable Risk
Risk Mitigation Advisable

Risk Mitigation Manadatory
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Project Number 60274107

Evergreen LRT - Reichhold Industries
Reciprocal Risk Assessment

Table A9-5: Risk Criticality Matrix

Reichhold Facility Operations
Event Frequency Index .
Consequence Severity Index
A B Cc E
Frequency Index Descriptor Negligible Low Moderate Extreme
Incident has occurred or could 5
be expected to occur more than Fro C|I:J .- E3, E4, E7, E9, E10
L once peryear
Incident has occurred or could 4
be expected to occur once Occas.i onal E1, E5
Incident has occurred or could 3
be expected to occur once Sel d.om E14
every 5 to 10 years
Incident has occurred or could 5
be expected to occur once Unlil;el E2
every 10 to 30 years y
Incident is very unlikely to 1
occur within the operation ) E6, E11 E12 E8
lifetime Improbable
Notes:
* in reference to project life cycle
Negligible Risk
Tolerable Risk
Risk Mitigation Advisable

Risk Mitigation Manadatory
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Project Number 60274107
Evergreen LRT - Reichhold Industries

Reciprocal Risk Assessment

Table A9-6: Risk Criticality Matrix

Reichhold Facility Worker Health, Safety & Security

Event Frequency Index Consequence Severity Index
. A B E
Frequency Index Descriptor Negligible Low Extreme
Incident has occurred or could 5
be expected to occur more than Freql:Jem E3, E4, E7, E9, E10
once per year
Incident has occurred or could 4
be expected to occur once o § E1,E5
ccasional
every 11to 5 years
Incident has occurred or could 3
be expected to occur once Sel d.om E14
every 5 to 10 years
Incident has occurred or could
2.
be expected to occur once Unlikely E2
every 10 to 30 years
Incident is very unlikely to 1
occur within the operation Improl.JabIe E6, E11 E8, E12
lifetime
Notes:
* in reference to project life cycle
Negligible Risk
Tolerable Risk
Risk Mitigation Advisable

Risk Mitigation Manadatory
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Table A9-7: Risk Criticality Matrix

Project Number 60274107

Evergreen LRT - Reichhold Industries

Reciprocal Risk Assessment

Reichhold Facility Regulatory

Tolerable Risk

Event Frequency Index Consequence Severity Index
Frequency Index Descriptor Negri\gible ng Extfeme
Incident has occurred or could
be expected to occur more than Frejﬁem =i E:.sES, il
once per year
Incident has occurred or could 4
be expected to occur once Occas.ional E1,E5
every 11o 5 years
Incident has occurred or could 3
be expected to occur once Sel d.om E14
every 5 to 10 years
Incident has occurred or could >
be expected to occur once UnIiI;er E2
every 10 to 30 years
Incident is very unlikely to 1
occur W|tf|1i|fr;t‘2rr::eeoperal|0n Improbable E6, E8, E11, E12
Notes:
* in reference to project life cycle
Negligible Risk

Risk Mitigation Advisable

Risk Mitigation Manadatory

TAB-2013-03-27-FMECA Evergreen Workshop Tables-60274107.xIsx

Page 7 of 8

page 60 of 61 TRA-2017-73531



Project Number 60274107
Evergreen LRT - Reichhold Industries

Reciprocal Risk Assessment

Table A9-8: Risk Criticality Matrix

Reichhold Facility Maintenance & Mitigation

Event Frequency Index :
q y Consequence Severity Index
A B Cc E
Frequency Index Descriptor Negligible Low Moderate Extreme
Incident has occurred or could 5
be expected to occur more than Frequent E3, E4, E7, E9, E10
once per year
Incident has occurred or could 4
be expected to occur once Occas;ional E1,E5
every 1to 5 years
Incident has occurred or could 3
be expected to occur once Seldom E14
every 5 to 10 years
Incident has occurred or could >
be expected to occur once Unlil;el E2
every 10 to 30 years y
Incident is very unlikely to 1
occur wﬂhm t_he operation Improbable E6, E11 E8, E12
lifetime
Notes:
* in reference to project life cycle
Negligible Risk
Tolerable Risk
Risk Mitigation Advisable

Risk Mitigation Manadatory
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