Fﬁ“ TRANSMOUNTAIN

Neil Bailey, Director, Environmental Management Act

BC Ministry of Environment and Climate Change Strategy
Environmental Protection Division

Business Services Branch

PO Box 9377 Stn Prov Govt

Victoria, BC, V8W 9M1

October 2, 2019

Dear Neil Bailey,

Reference: Trans Mountain Pipeline ULC Westridge Marine Terminal (Wastewater Permit
#3678)—Major Amendment Final Application for Phase 3 Works

Please find attached a pre-application form (Attachment 1), final application (Attachment 2),
discharge factor forms (Attachment 3), and Technical Assessment Report (Attachment 4) for a
major amendment of Trans Mountain Pipeline ULC’s (Trans Mountain) Wastewater Discharge
Permit #3678 for proposed Phase 3 construction at the Westridge Marine Terminal for review by
the Director, Environmental Management Act (EMA), Ministry of Environment and Climate
Change

The Westridge Marine Terminal expansion involves three Phases of construction activities and
a final operational phase, and a series of permit amendments are required. A Major Amendment
of Permit #3678 under the Waste Discharge Regulation and Public Notification Regulation
(Section 1.2) of the EMA is requested for Phase 3 as a series of additional water quality
parameters are being proposed and four new discharge locations are required. This application
addresses the permit amendment requirements to support Phase 3 activities including the
treatment of stormwater, concrete wastewater, hydrostatic test water and groundwater seepage
and water from tunnel construction activities.

There are no additional changes in Authorized Works as a result of Phase 3 activities.

300 5 Ave SW, Calgary, AB T2P 5J2, Canada



@“ TRANSMOUNTAIN

Westridge Marine Terminal Expansion Scope

The Westridge Marine Terminal expansion involves three Phases of construction activities and
a final operational phase as described in Table 1.

Table 1 Westridge Marine Terminal Expansion Phases
Proposed
Permitting
Phase Description Schedule Requirement Status
Phase 1 | Early site works (outside of the permitted | Q3 2019 Information Letter submitted
discharge area covered by Permit #3678) Update to BC ENV
that do not require treatment of August 17, 2017
stormwater.
Phase 2 | Early construction activities (outside of Q3 2019 to Q1 New Approval Received
the permitted discharge area covered by | 2020 August 14,
Permit #3678) that require treatment of 2018—Approval
stormwater #109085
Phase 3 | General construction activities for the Q12020 to Q1 Major Amendment | As per this
Westridge Marine Terminal expansion 2023* to Permit #3678 application

Westridge Marine Terminal

that require relocation of the eastern
outfall and the addition of discharge from
outside of the existing permitted area, as
well as treatment of stormwater, concrete
wastewater, hydrostatic testwater,
groundwater seepage and water from
tunnel construction activities under the
existing waste discharge Permit #3678 at

Phase 4 | Operational activities under Permit #3678

Scheduled for
operation by Q2
2022*

Major Amendment
to Permit #3678

Pre-application
in progress —
targeting Q2
2020
submission

third berth (Phase 3).

* The schedule of Phases 3 and 4 overlap - two berths will be operational (Phase 4) prior to the completion of the

300 5 Ave SW, Calgary, AB T2P 5J2, Canada
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Closure

This letter and its attachments were prepared on behalf of Trans Mountain as an application for
a Major Amendment of Permit #3678 for Phase 3 construction activities. If you have any
questions or comments, please contact the undersigned.

Regards,
Trans Mountain Stantec Consulting Ltd.
Digitally signed by
Lu Cy Lucy Harrison
N T v A : Date: 2019.10.02

Brewmird Harrison s o700
Bronwyn Pountney Lucy Harrison
Permitting Specialist Regulatory Lead | Project Manager
Trans Mountain Expansion Project Phone: (604) 412-3206
Phone: 403-514-6726 Lucy.Harrison@stantec.com

Bronwyn_Pountney@transmountain.com

Attachments: 1) Amendment Pre-Application Form
2) Amendment Final Application Form
3) Discharge Factor Forms
4) Technical Assessment Report
5) Information Requirements Table - Westridge Phase 3

cc. Pam Hayward, Stantec Consulting Ltd.
Mike Christian, Kiewit/Ledcor TMEP Partnership
Aman Oberoi, Kiewit/Ledcor TMEP Partnership

300 5 Ave SW, Calgary, AB T2P 5J2, Canada



ATTACHMENT 1

Amendment Pre-Application Form



Ministry of
BRITISH Environment and
COLUMBIA | Climate Change Strategy

PRELIMINARY Application for an Authorization AMENDMENT

for authorization to discharge waste under the Environmental Management Act

Permit, Approval or Operational Certificate
FORM REFERENCE CODE: EPD-EMA-04.3
INSTRUCTIONS:

The amendment application process is comprised of multiple steps that require the submission of a preliminary application
and fee, followed by meetings with Ministry staff, and submission of a final application. This form may be used for
submission of a Preliminary Application to amend a Permit, Approval or Operational Certificate.

Before completing this application form, please review the following:
o Waste Discharge Regulation under the Environmental Management Act at www.bclaws.ca; and,

e Ministry information and guidance documents that will assist in understanding the registration process and any
other documents that may be required at
http://www2.gov.bc.ca/gov/content?id=0876E90DA4744A449423D35EB4E09785.

It is preferred that this form is completed using a computer or typewriter. If completing this form by hand, please PRINT
clearly.

Mandatory fields are marked with an asterisk (*). Please ensure all required fields are completed or the application form
may not be accepted.

Once the preliminary application has been submitted, the amendment application will be screened for completeness
before the applicant is contacted to proceed through the Preliminary Application Phase.

A Tracking Number will be assigned to your request. Both the Authorization Number and Tracking Number should be
referenced on all further documents submitted to support the amendment application request.

Under Environmental Management Act, a person is prohibited from introducing waste into the environment without
authorization. Submitting an application to discharge is NOT an authorization to discharge.

This application form can be submitted to the Ministry of Environment & Climate Change Strategy by email (preferred), by
mail or by courier.

There is an application fee of $400.00 for Permits and Operational Certificates that is due upon submission. There is no
application fee for Approvals, however additional variable discharge fees may be required. See section 9 for payment.

Mail or Email Courier
Environmental Protection Division Ministry of Environment & Climate Change Strategy
Business Services Environmental Protection Division
PO Box 9377 Stn Prov Govt Business Services
Victoria, BC V8W 9M6 3rd Floor, 525 Superior Street
Victoria BC V8V 1T7
Email: PermitAdministration.VictoriaEPD@gov.bc.ca

Preliminary Application for Amendment Form - Permit, Approval or Operational Certificate Page 1 of 10
Form EPD-EMA-04.3
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mailto:PermitAdministration.VictoriaEPD@gov.bc.ca

Ministry of
BRITISH Environment and
COLUMBIA | Climate Change Strategy

Reset Form

Preliminary Application for Amendment Form — Permit, Approval or OC
Page 2 of 10

Section 1: Purpose of Application

*Authorization Type

(check one)

Permit Amendment
] Approval Amendment
] Operational Certificate Amendment

*Authorization Number

3678

*Discharge type (check one)

|

Air Effluent [ Refuse

* Amendment Type
as defined in the Environmental Management Act
Public Notification Regulation

Significant amendment [ Minor amendment

Amendment changes requested

X X

Change to discharge location, quantity or quality
Discharge Factor Amendment Form EPD-EMA-06 required

[

Other clause changes
Clause Change Form EPD-EMA-07 required

For name/address changes and transfers use form EPD.EMA-A2
For cancellations, use form EPD.EMA-A3

*Additional amendment request
information

e.g. to discharge air emissions from x number of stacks at a sawmill.
See cover letter.

A Supporting Materials Package has been developed to assist BC ENV
with their review of this Permit Amendment application. The supporting
materials package includes sub-phase descriptions and figures, and
photos that provide examples of each sub-phase activity. See Attachment
3.

Is an exemption from the Preliminary
Application Phase' requested?

] Yes (attach letter with rationale) No

! This request for an exemption option is intended for applicants that have previous experience with permitting under the Environmental Management
Act and do not require a meeting with the Ministry to clarify requirements. If you are requesting to bypass the Preliminary Application Phase, ensure all
components of the Amendment Application Form (EPD-EMA-05) have also been completed. Please note that requests may not always be granted.
Incomplete applications may be returned if they don’t meet Ministry requirements and the application fee may not be refunded.

Preliminary Application for Amendment Form — Permit, Approval or Operational Certificate

Form EPD-EMA-04.2

Page 2 of 10



Ministry of
BRITISH | Environment and

COLUMEIA. | Climate Changs Siratesy Preliminary Application for Amendment Form — Permit, Approval or OC

Page 3 of 10

Section 2: Applicant Information (“the Applicant”)

This must be the name of the company or person seeking authorization, NOT an Agent acting on their behalf.

*Applicant Type Business  [] Individual [] Government 1
*Company Legal Name Trans Mountain Pipeline ULC

as registered with the BC Registrar of 2
Companies

OR * Individual’s Full Legal
Name

Doing Business As

if applicable
Incorporation Number A0070893
as registered with the BC Registrar of 5
Companies (if applicable)
Phone Mobile
*Contact Numbers 6
e.g. (999) 999-9999 1-403-514-6590
*Email Address info@transmountain.com ,
generic company email address
*Are there changes to the [] Yes and changes are indicated below
Legal, Mailing and Billin - . o i 8
gal, 9 9 No changes to the existing addresses for this authorization (proceed to next section)
Addresses?
Unit # / Street
9
*Legal Address
as registered with BC Registrar of City Province Postal Code
Companies 10
|:| Same as Legal Address 1
Unit # / Street
*Mailing Address 12
if different from above
City Province Postal Code
13
|:| Same as Mailing Address |:| Same as Legal Address 14
Unit # / Street
*Billing Address 15
if different from above
City Province Postal Code
16
Billing Email Address -
if different than above
Preliminary Application for Amendment Form — Permit, Approval or Operational Certificate Page 3 of 10

Form EPD-EMA-04.2



Ministry of
BRITISH @ Environment and
COLUMBIA | Climate Change Strategy

Preliminary Application for Amendment Form — Permit, Approval or OC

Section 3: Applicant’s Contact for Technical Information

Page 4 of 10

Name of the person the Ministry can contact regarding the technical details of this application that is NOT the Agent.

Contact’s Last Name

Pountney

Contact’s First Name

Bronwyn

Contact’s Title

Permitting Specialist

[J Mailing ddress is the same as Section 2 above

Mailing Address

Unit # / Street
2700, 300-5 Avenue SW

City
Calgary

Province Postal Code

AB T2P 532

Contact Numbers
e.g. (999) 999-9999

Phone

1-403-514-6726

Mobile
1-587-830-3549

Email Address

bronwyn_pountney@transmountain.com

Preliminary Application for Amendment Form — Permit, Approval or Operational Certificate

Form EPD-EMA-04.2

Page 4 of 10




Ministry of
BRITISH | Environment and
COLUMEIA. | Climate Changs Siratesy Preliminary Application for Amendment Form — Permit, Approval or OC

Page 5 of 10

Section 4: Authorized Agent (“the Agent”)

The Applicant may authorize an Agent to deal with the Ministry directly on future aspects of this application.
This section must be completed in full if an Agent is used. An Agent is a person who is not an employee of the
Applicant.

Agent’ mpany Legal .
gent’s Company Lega Stantec Consulting Ltd.

Name as registered with the BC 1

Registrar of Companies

Doing Business As
if different than above

Agent’s Last Name Harrison °
Agent’s First Name Lucy 4
Agent’s Title Environmental Planner °

Unit # / Street

500-4730 Kingsway 6
Mailing Address City Province Postal Code

Burnaby BC V5H 0C6 4

Contact Numbers Phone Moblle 8
e.g. (999) 999-9999 604-412-3206 604-417-5241
Email Address lucy.harrison@stantec.com 9

In this section:
“Applicant” means the applicant as identified in section 2 of this registration form;

“Agent” means the Agent as identified in section 4 of this registration form.

I/we (the Applicant) hereby authorize the above-named Agent to deal with the Ministry directly on all aspects of
this registration. l/we (the Applicant) understand and agree with the terms and conditions in Section 8 of this
application form.

Applicant’s Full Name

NOT the Agent Bronwyn Pountney 10
Date signed December 10, 2018 g
Signature of the Applicant '6 TR 3-..1‘4.. %\__, — TN 12
Preliminary Application for Amendment Form — Permit, Approval or Operational Certificate Page 5 of 10

Form EPD-EMA-04.2



Ministry of
BRITISH | Environment and

COLUMEIA. | Climate Changs Siratesy Preliminary Application for Amendment Form — Permit, Approval or OC

Page 6 of 10

Section 5: Facility Location and Operator Information
Please confirm the following information regarding the facility

Facility Location Latitude (e.g., 49.8952) N Longitude (e.g., 116.8177) W
approximate centre of the site 49.2881 -122.9547

must be in decimal degree
format to 4 decimal places

[0 gps [ Survey Google Earth

S f Dat 2
ource of Data [] Other (specify):

Either Legal Land Description or PID/PIN/Crown File Number is required.

L. Lot 186 PL: 38021 DL: 217 LD: 37 New Westminster Group 1
Legal Land Description

(Lot/Block/Plan)

PID/PIN/Crown File No. PID 008-448-922 ¢

Street / City / Province / Postal Code
OR if no civic address, describe location (e.g. 3 km north of Sechelt, BC, on Highway 101)

Facility Address Westridge Marine Terminal, 7065 Bayview Drive, Burnaby, BC

No change required

Yes [ No

Is appropriate zoning in

lace for this facility?
place for this facility If no, state why:

Facility Operator Contact

First and Last Name Mike Droppo !
Facility Operator Title Manager, Environment, Facilities 8
Facility Operator Contact | ""°"® 1 403 514.6537 Moble 1 403-630-0161

Numbers 9
e.g. (999) 999-9999

Facility Operator Email ) ) i
Address Mike_Droppo@kindermorgan.com

Preliminary Application for Amendment Form — Permit, Approval or Operational Certificate Page 6 of 10

Form EPD-EMA-04.2



Ministry of
BRITISH | Environment and

COLUMEIA. | Climate Changs Siratesy Preliminary Application for Amendment Form — Permit, Approval or OC

Page 7 of 10

Section 6: Legal Land Owner of Facility (if not applicant)

*The Legal Land Owner of the facility is the Applicant. Yes [ No 1

*If the Applicant is not the Legal Land Owner:

Is this federal or provincial Crown land? [ Yes ] No 2

Is the Legal Land Owner aware of the proposed
application to discharge waste? [ Yes 1 No

Has the Legal Land Owner received a copy of
this application? [ yes [ No

Legal Land Owner First and Last Name 5

Phone: Mobile:

Legal Land Owner Contact Numbers
e.g. (999) 999-9999

Legal Land Owner Email Address 7

Preliminary Application for Amendment Form — Permit, Approval or Operational Certificate Page 7 of 10
Form EPD-EMA-04.2



Ministry of
BRITISH Environment and
COLUMEIA. | Climate Changs Siratesy Preliminary Application for Amendment Form — Permit, Approval or OC
Page 8 of 10

Section 7: Checklist of Additional Information Required

Please note that if the following required information is not submitted with your Preliminary Application, the
application may not be accepted as complete.

Check box if included

DRAFT Discharge Factor Amendment Form
(Form EPD-EMA-06) Included

If requesting Preliminary Application Exemption
Rationale Letter

[ Included

Documents Required LATER in the amendment application process

These documents are not needed at this time for the Preliminary Application Phase; however, they will be required for the
Final Application Package. Applicants are strongly encouraged to submit drafts of these documents prior to any meetings
with the Ministry.

Included?
:)nnf:;rmation Requirements Table (IRT) Draft [ Yes No
Fam v e o O ves BN
Site Plan O Yes No

(Form EPD-EMA-09)

Environmental Protection Notice Draft only [ Yes No

Additional project background information Yes [ No

Preliminary Application for Amendment Form — Permit, Approval or Operational Certificate Page 8 of 10
Form EPD-EMA-04.2



Ministry of
BRITISH Environment and
COLUMBIA | Climate Change Strategy

Preliminary Application for Amendment Form — Permit, Approval or OC

Page 9 of 10

Section 8: Declaration and Signature

Please carefully read the following before placing your signature.

By completing this Application for an authorization, the Applicant understands and agrees with the following terms and

conditions:

1. In this section:

“Applicant” means the applicant as identified in section 2 of this application form;

“Authorization” means the permit, approval, operational certificate, or amended permit, approval, operational certificate, sought

pursuant to this application;

“Director” means any statutory decision maker under EMA;

“‘EMA” means the Environmental Management Act, S.B.C. 2003, c. 53, as amended or replaced from time to time;

“FOIPPA” means the Freedom of Information and Protection of Privacy Act, R.S.B.C. 1996, c. 165, as amended or replaced

from time to time;

“Province” means Her Majesty the Queen in Right of British Columbia;

“Regulatory Document” means:

a) this application form,

b) any document that the Applicant submits or causes to be provided submitted to the Province or the Director in

support of this application, and

c) any document that the Applicant submitted or causes to be submitted to the Director or the Province pursuant to

i. the Authorization;

ii. any regulation made under EMA that regulates the facility described above or the discharge of waste from

that facility; or

iii. any order issued under EMA directed against the Applicant that is related to the facility described above or
the discharge of waste from that facility.

2. In consideration of the Province receiving this application, subject to paragraph 3, the Applicant hereby irrevocably authorizes

the Province to publish on the B.C. government website the entirety of any Regulatory Document.

Despite paragraph 2, if the Applicant clearly identifies on the face of a Regulatory Document that the Regulatory Document, or
clearly identified portions of it, are confidential and provides in writing with the document a rationale for why the document or
portion thereof could not be disclosed under FOIPPA, the Applicant does not consent to the Province publishing the document
or any portion of it if, in the opinion of the Director, the document or portion could not be disclosed under FOIPPA, if it were
subject to a request under section 5 of FOIPPA.

In consideration of the Province receiving this application, the Applicant agrees that it will indemnify and save harmless the
Province and the Province’s employees and agents from any claim for infringement of copyright or other intellectual property
rights that the Province or any of the Province’s employees or agents may sustain, incur, suffer or be put to at any time that
arise from the publication of a Regulatory Document.

The Applicant certifies that the information provided in this registration form is true, complete and accurate, and acknowledges
that the submission of insufficient information may result in this registration being returned causing delays in the registration
review process.

*Name of Applicant or Agent (print)

*Signature of Applicant or Agent

*Date

Bronwyn Pountney

Baoweo—{wl S =T NS i\

December 10, 2018

Preliminary Application for Amendment Form — Permit, Approval or Operational Certificate

Form EPD-EMA-04.2

Page 9 of 10
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Ministry of

BrRITISH | Environment and
COLUMBIA | Climate Change Strategy

Section 9: Payment of Fees

PART A: Fee Calculation

Preliminary Application for Amendment Form — Permit, Approval or OC
Page 10 of 10

Applicable fees

The application fee is $400 CDN for Permits and Operational Certificates.
No PST or GST required.

For Approvals, there is no application fee, however additional variable
discharge fees may be required.

*Amount submitted

$400.00

PART B: Fee transmittal

Please note there is currently no electronic payment system for credit
) card transactions. Please complete the following to arrange for a call-
| would like a call-back to pay by back to collect credit card payment information.
O credit card.
*DO NOT SEND CREDIT CARD Amanda Szlepka
INFORMATION VIA EMAIL* Name of cardholder P
Phone number (403) 514-6626 (999) 999-9999
Cheques or money orders not received within 10 business days may
result in your application being returned as incomplete.
In addition to submitting this application form electronically, please
send a printed copy along with your cheque or money order.
| Mail: Environmental Protection Division
O | am submitting my cheque or Business Services
money order via mail/courier. PO Box 9377 Stn Prov Govt
Victoria, BC V8W 9M6
Courier: Ministry of Environment & Climate Change Strategy
Environmental Protection Division
Business Services
3rd Floor, 525 Superior Street
Victoria BC V8V 1T7
O | have questions about the Name
O application fees and V\{ould like a (999) 999-9999
call-back for consultation. Phone number

Preliminary Application for Amendment Form — Permit, Approval or Operational Certificate

Form EPD-EMA-04.2

Page 10 of 10



ATTACHMENT 2

Amendment Final Application Form



Ministry of
BrRITISH  Environment and
COLUMBIA | Climate Change Strategy

FINAL Application Form for an Authorization AMENDMENT

for authorization to discharge waste under the Environmental Management Act

Permit, Approval, or Operational Certificate
FORM REFERENCE CODE: EPD-EMA-05.2
INSTRUCTIONS:

The amendment application process comprises of multi-steps that requires submission of a preliminary application and
fee, followed by meetings with Ministry staff, and submission of a final application. This form may be used for
submission of a Final Application to amend a Permit, Approval or Operational Certificate.

Before completing this application form, please review the following:
¢ Waste Discharge Regulation under the Environmental Management Act at www.bclaws.ca; and,

e Ministry information and guidance documents that will assist in understanding the registration process and any
other documents that may be required at
http://www?2.gov.bc.ca/gov/content?id=0876E90DA4744A449423D35EB4E09785.

It is preferred that this form is completed using a computer or typewriter. If completing this form by hand, please PRINT
clearly.

Mandatory fields are marked with an asterisk (*). Please ensure all required fields are completed or the application form
may not be accepted.

Once the Final Application has been submitted, the application will be screened for completeness before proceeding
through the Screening Phase.

A Tracking Number has been assigned to your request. Both the Authorization number and the Tracking Number should
be referenced on all further documents submitted to support the amendment application request.

Under Environmental Management Act, a person is prohibited from introducing waste into the environment without
authorization. Submitting an application to discharge is NOT an authorization to discharge.

This application form can be submitted to the Ministry by email (preferred), mail or by courier.

Mail or Email Courier
Environmental Protection Division Ministry of Environment & Climate Change Strategy
Business Services Environmental Protection Division
PO Box 9377 Stn Prov Govt Business Services
Victoria, BC V8W 9M6 3rd Floor, 525 Superior Street
Victoria, BC V8V 0C5
Email: PermitAdministration.VictoriaEPD@gov.bc.ca

Application for Amendment Form — Permit, Approval or Operational Certificate Page 1 of 3
Form EPD-EMA-05.2




Ministry of

BRITISH Environment and
COLUMBIA | Climate Change Strategy Application for Amendment Form — Permit, Approval or Operational Certificate
Page 2 of 3
Section 1: Application Information
*Tracking Number 378470 !
*Authorization Number 3678 2
*Applicant Name Trans Mountain Pipeline ULC S
Westridge Marine Terminal
*Facility Name 4
*Name of person completing .
this application Lucy Harrison °
[ The Applicant as named on the Preliminary Application for Amendment Form,
*The person submitting this Section 2 6
application is The Agent, as named on the Preliminary Application for Amendment Form,
Section 4

The Application Package must include the following components or the application may be returned. Please refer
to the guidance documents or contact the Ministry for further information on these requirements.

applicable

;(bgalle)lcatlon Instruction Document ]

Information Requirements Table (IRT) [l |:|
Technical Assessment Report O O
Consultation Report [ [l [l
:Z'):Ls”gr;ng_gl\f:gé?r Amendment Form ] ]
Fom EPDEMAD O O O
e Pl Form, O 0
Semton Mep Fo O O

Application for Amendment Form — Permit, Approval or Operational Certificate Page 2 of 3

Form EPD-EMA-05.2



Ministry of
BRrITISH  Environment and

COLUMBIA | Climate Change Strategy Application for Amendment Form — Permit, Approval or Operational Certificate

Page 3 of 3

Section 2: Declaration and Signature

Please carefully read the following before placing your signature.

By completing this Application for an authorization, the Applicant understands and agrees with the following terms and

conditions:

1. In this section:

“Applicant” means the applicant as identified in section 2 of this application form;

“Authorization” means the permit, approval, operational certificate, or amended permit, approval, operational certificate, sought

pursuant to this application;

“Director” means any statutory decision maker under EMA;

“‘EMA” means the Environmental Management Act, S.B.C. 2003, c. 53, as amended or replaced from time to time;

“FOIPPA” means the Freedom of Information and Protection of Privacy Act, R.S.B.C. 1996, c. 165, as amended or replaced

from time to time;

“Province” means Her Majesty the Queen in Right of British Columbia;

“Regulatory Document” means:

a) this application form,

b) any document that the Applicant submits or causes to be provided submitted to the Province or the Director in

support of this application, and

c) any document that the Applicant submitted or causes to be submitted to the Director or the Province pursuant to

i. the Authorization;

ii. any regulation made under EMA that regulates the facility described above or the discharge of waste from

that facility; or

iii. any order issued under EMA directed against the Applicant that is related to the facility described above or
the discharge of waste from that facility.

2. In consideration of the Province receiving this application, subject to paragraph 3, the Applicant hereby irrevocably authorizes

the Province to publish on the B.C. government website the entirety of any Regulatory Document.

Despite paragraph 2, if the Applicant clearly identifies on the face of a Regulatory Document that the Regulatory Document, or
clearly identified portions of it, are confidential and provides in writing with the document a rationale for why the document or
portion thereof could not be disclosed under FOIPPA, the Applicant does not consent to the Province publishing the document
or any portion of it if, in the opinion of the Director, the document or portion could not be disclosed under FOIPPA, if it were
subject to a request under section 5 of FOIPPA.

In consideration of the Province receiving this application, the Applicant agrees that it will indemnify and save harmless the
Province and the Province’s employees and agents from any claim for infringement of copyright or other intellectual property
rights that the Province or any of the Province’s employees or agents may sustain, incur, suffer or be put to at any time that
arise from the publication of a Regulatory Document.

The Applicant certifies that the information provided in this registration form is true, complete and accurate, and acknowledges
that the submission of insufficient information may result in this registration being returned causing delays in the registration
review process.

*Name of Applicant or Agent (print) *Signature of Applicant or Agent *Date
Bronwyn Pountne 2019-10-02
y y RBecwo{wd %\__, N
Application for Amendment Form — Permit, Approval or Operational Certificate Page 3 of 3

Form EPD-EMA-05.2




ATTACHMENT 3

Discharge Factor Forms



Ministry of
BRITISH Environment and
COLUMBIA | Climate Change Strategy

Discharge Factor Amendment Form
for an Authorization to discharge waste under the Environmental Management Act

AMENDMENT to Permit, Approval, or Operational Certificate
FORM REFERENCE CODE: EPD-EMA-06.2
INSTRUCTIONS:

The amendment application process is comprised of multiple steps that requires submission of a preliminary application
and fee, followed by meetings with Ministry staff, and submission of a final application. This form may be used in
conjunction with the submission of a Preliminary Application to amend a Permit, Approval or Operational
Certificate.

Before completing this application form, please review the following:
o Waste Discharge Regulation under the Environmental Management Act at www.bclaws.ca; and,

e Ministry information and guidance documents that will assist in understanding the registration process and any
other documents that may be required at
http://www2.gov.bc.ca/gov/content?id=0876 EQ0DA4744A449423D35EB4E09785.

It is preferred that this form is completed using a computer or typewriter. If completing this form by hand, please PRINT
clearly.

Mandatory fields are marked with an asterisk (*). Please ensure all required fields are completed or the application form
may not be accepted.

Once the final application has been submitted, the application will be proceed through the Screening Phase to verify
administrative and technical completeness.

A Tracking Number will be assigned to your request. Both the Authorization Number and Tracking Number should be
referenced on all further documents submitted to support the amendment application request.

Under Environmental Management Act, a person is prohibited from introducing waste into the environment without
authorization. Submitting an application to discharge is NOT an authorization to discharge.

This application form can be submitted to the Ministry by email (preferred), mail or by courier.

Mail or Email Courier
Environmental Protection Division Ministry of Environment & Climate Change Strategy
Business Services Environmental Protection Division
PO Box 9377 Stn Prov Govt Business Services
Victoria, BC V8W 9M6 3rd Floor, 525 Superior Street
Victoria, BC V8V 0C5
Email: PermitAdministration.VictoriaEPD@gov.bc.ca

Discharge Factor Amendment Form — Permit, Approval or Operational Certificate Page 1 of 4
Form EPD-EMA-06.2




Ministry of
BRITISH @ Environment and

ConuMBs, | Climate Change Stuategy Discharge Factor Amendment Form —Permit, Approval or Operational Certificate

Page2of4
Section 1: Application Information
*Authorization Number 3678 1
*Tracking Number 378470 2
*Applicant Name Trans Mountain Pipeline ULC g

Westridge Marine Terminal

*Facility Name 4
*Number of discharge points |6 7

A copy of Section 2 must be completed for each discharge point. l.e. If there are three points of discharge, there
should be three copies of Section 2 completed and submitted.

Discharge Factor Amendment Form — Permit, Approval or Operational Certificate Page 2 of 4
Form EPD-EMA-06.2



Ministry of
BRITISH Environment and

COUIMETA, | (limabe Change Smatesy Discharge Factor Amendment Form —Permit, Approval or Operational Certificate

Page 3 of 4

Section 2: Discharge Details

*Discharge Name
e.g. Planer Mill Cyclone #2

West Water Treatment Plant 1

*This discharge point is ] Existing point of discharge New point of discharge 2

*Discharge Type ] Air Effluent [ Refuse 3

EMS ID (existing) West WTP (Figure 4-1)
OR Site ID (new as referenced on 4

Site Map') e.g. Site A

Additional description The compliance point is as water leaves the water treatment plant.
(if needed)

Proposed treatment method Active treatment includes a water treatment plant - see Phase 3 Technical

. ) 6
and equipment to be used | Aqqessment Report for more details.
e.g. UV Disinfection, baghouse

Discharge location As water leaves the water treatment plant

description 7
e.g. end of pipe, landfill, stack #1, etc

*Discharge location Latitude (e.g., 49.8952) N Longitude (e.g., 116.8177) W

position 49.288468 -122.956119

i.e. end of pipe coordinates 8

must be in decimal degree
format to 4 decimal places

*Source of Data [J GPs [ survey [ Google Earth .

Other (specify): gIS

If the Legal Land Description for the facility location is different than this discharge location

Legal Land Description PID 008-448-922
(Lot/Block/Plan) OR 10
PID/PIN/Crown File No.

' For each point of discharge, there must be a corresponding point displayed on a map using the Site Form (Form EPD-EMA-09).

Discharge Factor Amendment Form — Permit, Approval or Operational Certificate Page 3 of 4
Form EPD-EMA-06.2



&M,

Ministry of
BRITISH @ Environment and
COLUMBIA = Climate Change Strategy

Discharge Factor Amendment Form —Permit, Approval or Operational Certificate
Page 4 of 4

*Table A: Proposed Flows

INSTRUCTIONS: Complete the maximum rate of discharge, and if applicable, the minimum, and/or average rate. Typically, only a
maximum is needed. Include the duration of the discharge (e.g., hours/day) and the frequency of the discharge (e.g., days/week,
days/month or days/year). Typically, a discharge may start when the authorization is issued and continues until the authorization is
cancelled. If this discharge is to be time limited, this should be discussed at your pre-application meeting. All units are to be in System
International (SI) metric units.

Minimum Average Maximum Duration Frequency
Discharge Discharge Discharge Units Units units
Rate Rate Rate (e.g. m*/day) Duration (e.g- hrsiday) = Frequency | (days/weeks)
Existing
Authorized | n/a n/a n/a n/a n/a n/a n/a n/a
Limit
Change
requestad 2,180 m3/day

*Table B: Proposed Contaminant Concentrations

INSTRUCTIONS: The contaminant data should be the characteristics of the waste when it enters the environment. Guidance on
acceptable discharge quality may be found in applicable Provincial and Federal Regulations, Objectives, Guidelines, Criteria, Policies,
Codes of Practice, Best Achievable Control Technology (BACT), Best Management Practices and, in some cases, draft documents.

Enter the contaminant and its maximum concentration and if applicable, the minimum, and/or average concentrations. All units are to
be SI metric units. If the contaminant is to be discharged for a period less than the life of the authorization, enter the start and/or end
dates. All air discharge rates are to be corrected to 20°C, 1 atmosphere pressure, and zero water vapour.

EXISTING

Parameter or Contaminant Name AMENDMENT REQUESTED

Limit and Units

Authorized Limit and Units

Total suspended solids n/a 75 mg/L
pH n/a 7.0-8.7
Total extractable hydrocarbons n/a 5 mg/L
Hydrostatic testing - dissolved iron n/a 0.35 mg/L
Hydrostatic testing - propylene glycol n/a 500 mg/L
Hydrostatic testing - total residual chlorine n/a 0.003 mg/L

Discharge Factor Amendment Form — Permit, Approval or Operational Certificate
Form EPD-EMA-06.2
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Section 2: Discharge Details

*Discharge Name
e.g. Planer Mill Cyclone #2

East Water Treatment Plan 1

*This discharge point is ] Existing point of discharge New point of discharge 2

*Discharge Type ] Air Effluent [ Refuse 3

EMS ID (existing) East WTP (Figure 4-1)
OR Site ID (new as referenced on 4

Site Map') e.g. Site A

Additional description The compliance point is as water leaves the water treatment plant.
(if needed)

Proposed treatment method

and equipment to be used
e.g. UV Disinfection, baghouse

Active treatment includes a water treatment plant - see Phase 3 Technical
Assessment Report for more details.

Discharge location As water leaves the water treatment plant

description 7
e.g. end of pipe, landfill, stack #1, etc

*Discharge location Latitude (e.g., 49.8952) N Longitude (e.g., 116.8177) W

position 49.289483 -122.952034

i.e. end of pipe coordinates 8

must be in decimal degree
format to 4 decimal places

*Source of Data [J GPs [ survey [ Google Earth .

Other (specify): gIS

If the Legal Land Description for the facility location is different than this discharge location

Legal Land Description PID 008-448-922
(Lot/Block/Plan) OR 10
PID/PIN/Crown File No.

' For each point of discharge, there must be a corresponding point displayed on a map using the Site Form (Form EPD-EMA-09).

Discharge Factor Amendment Form — Permit, Approval or Operational Certificate Page 3 of 4
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*Table A: Proposed Flows

INSTRUCTIONS: Complete the maximum rate of discharge, and if applicable, the minimum, and/or average rate. Typically, only a
maximum is needed. Include the duration of the discharge (e.g., hours/day) and the frequency of the discharge (e.g., days/week,
days/month or days/year). Typically, a discharge may start when the authorization is issued and continues until the authorization is
cancelled. If this discharge is to be time limited, this should be discussed at your pre-application meeting. All units are to be in System
International (SI) metric units.

Minimum Average Maximum Duration Frequency
Discharge Discharge Discharge Units Units units
Rate Rate Rate (e.g. m*/day) Duration (e.g- hrsiday) = Frequency | (days/weeks)
Existing
Authorized | n/a n/a n/a n/a n/a n/a n/a n/a
Limit
Change
requested 4,360 m3/day

*Table B: Proposed Contaminant Concentrations

INSTRUCTIONS: The contaminant data should be the characteristics of the waste when it enters the environment. Guidance on
acceptable discharge quality may be found in applicable Provincial and Federal Regulations, Objectives, Guidelines, Criteria, Policies,
Codes of Practice, Best Achievable Control Technology (BACT), Best Management Practices and, in some cases, draft documents.

Enter the contaminant and its maximum concentration and if applicable, the minimum, and/or average concentrations. All units are to
be SI metric units. If the contaminant is to be discharged for a period less than the life of the authorization, enter the start and/or end
dates. All air discharge rates are to be corrected to 20°C, 1 atmosphere pressure, and zero water vapour.

EXISTING

Parameter or Contaminant Name AMENDMENT REQUESTED

Limit and Units

Authorized Limit and Units

Total suspended solids n/a 75 mg/L
pH n/a 7.0-8.7
Total extractable hydrocarbons n/a 5 mg/L
Hydrostatic testing - dissolved iron n/a 0.35 mg/L
Hydrostatic testing - propylene glycol n/a 500 mg/L
Hydrostatic testing - total residual chlorine n/a 0.003 mg/L

Discharge Factor Amendment Form — Permit, Approval or Operational Certificate
Form EPD-EMA-06.2
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Section 2: Discharge Details

*Discharge Name
e.g. Planer Mill Cyclone #2

Foreshore Water Treatment Plant 1

*This discharge point is ] Existing point of discharge New point of discharge 2

*Discharge Type ] Air Effluent [ Refuse 3

EMS_ ID (existing) Foreshore WTP (Figure 4-1_
OR Site ID (new as referenced on 4

Site Map') e.g. Site A

Additional description The compliance point is as water leaves the water treatment plant.
(if needed)

Proposed treatment method

and equipment to be used
e.g. UV Disinfection, baghouse

Active treatment includes a water treatment plant - see Phase 3 Technical
Assessment Report for more details.

Discharge location As water leaves the water treatment plant

description 7
e.g. end of pipe, landfill, stack #1, etc

*Discharge location Latitude (e.g., 49.8952) N Longitude (e.g., 116.8177) W

position 49.289941 -122.953012

i.e. end of pipe coordinates 8

must be in decimal degree
format to 4 decimal places

*Source of Data [J GPs [ survey [ Google Earth .

Other (specify): gIS

If the Legal Land Description for the facility location is different than this discharge location

Legal Land Description PID 008-448-922
(Lot/Block/Plan) OR 10
PID/PIN/Crown File No.

' For each point of discharge, there must be a corresponding point displayed on a map using the Site Form (Form EPD-EMA-09).

Discharge Factor Amendment Form — Permit, Approval or Operational Certificate Page 3 of 4
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*Table A: Proposed Flows

INSTRUCTIONS: Complete the maximum rate of discharge, and if applicable, the minimum, and/or average rate. Typically, only a
maximum is needed. Include the duration of the discharge (e.g., hours/day) and the frequency of the discharge (e.g., days/week,
days/month or days/year). Typically, a discharge may start when the authorization is issued and continues until the authorization is
cancelled. If this discharge is to be time limited, this should be discussed at your pre-application meeting. All units are to be in System
International (SI) metric units.

Minimum Average Maximum Duration Frequency
Discharge Discharge Discharge Units Units units
Rate Rate Rate (e.g. m*/day) Duration (e.g- hrsiday) = Frequency | (days/weeks)
Existing
Authorized | n/a n/a n/a n/a n/a n/a n/a n/a
Limit
Change
requested 1,090 m3/day

*Table B: Proposed Contaminant Concentrations

INSTRUCTIONS: The contaminant data should be the characteristics of the waste when it enters the environment. Guidance on
acceptable discharge quality may be found in applicable Provincial and Federal Regulations, Objectives, Guidelines, Criteria, Policies,
Codes of Practice, Best Achievable Control Technology (BACT), Best Management Practices and, in some cases, draft documents.

Enter the contaminant and its maximum concentration and if applicable, the minimum, and/or average concentrations. All units are to
be SI metric units. If the contaminant is to be discharged for a period less than the life of the authorization, enter the start and/or end
dates. All air discharge rates are to be corrected to 20°C, 1 atmosphere pressure, and zero water vapour.

EXISTING

Parameter or Contaminant Name AMENDMENT REQUESTED

Limit and Units

Authorized Limit and Units

Total suspended solids n/a 75 mg/L
pH n/a 7.0-8.7
Total extractable hydrocarbons n/a 5 mg/L
Hydrostatic testing - dissolved iron n/a 0.35 mg/L
Hydrostatic testing - propylene glycol n/a 500 mg/L
Hydrostatic testing - total residual chlorine n/a 0.003 mg/L

Discharge Factor Amendment Form — Permit, Approval or Operational Certificate
Form EPD-EMA-06.2
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Section 2: Discharge Details

*Discharge Name
e.g. Planer Mill Cyclone #2

Foreshore CO2 Bubbler 1

*This discharge point is ] Existing point of discharge New point of discharge 2

*Discharge Type ] Air Effluent [ Refuse 3

EMS ID (existing) Foreshore CO2 Bubbler (Figure 4-1)
OR Site ID (new as referenced on 4

Site Map') e.g. Site A

Additional description The compliance point is as water leaves the water treatment plant.
(if needed)

Proposed treatment method

and equipment to be used
e.g. UV Disinfection, baghouse

Active treatment includes a CO2 bubbler - see Phase 3 Technical Assessment
Report for more details.

Discharge location As water leaves the CO2 bubbler.

description 7
e.g. end of pipe, landfill, stack #1, etc

*Discharge location Latitude (e.g., 49.8952) N Longitude (e.g., 116.8177) W

position . . Dependent on foreshore construction Dependent on foreshore construction

i.e. end of pipe coordinates activities activities 8

must be in decimal degree
format to 4 decimal places

*Source of Data [J GPs [ survey [ Google Earth .

[] Other (specify): n/a

If the Legal Land Description for the facility location is different than this discharge location

Legal Land Description PID 008-448-922
(Lot/Block/Plan) OR 10
PID/PIN/Crown File No.

' For each point of discharge, there must be a corresponding point displayed on a map using the Site Form (Form EPD-EMA-09).

Discharge Factor Amendment Form — Permit, Approval or Operational Certificate Page 3 of 4
Form EPD-EMA-06.2
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*Table A: Proposed Flows

INSTRUCTIONS: Complete the maximum rate of discharge, and if applicable, the minimum, and/or average rate. Typically, only a
maximum is needed. Include the duration of the discharge (e.g., hours/day) and the frequency of the discharge (e.g., days/week,
days/month or days/year). Typically, a discharge may start when the authorization is issued and continues until the authorization is
cancelled. If this discharge is to be time limited, this should be discussed at your pre-application meeting. All units are to be in System
International (SI) metric units.

Minimum Average Maximum Duration Frequency
Discharge Discharge Discharge Units Units units
Rate Rate Rate (e.g. m*/day) Duration (e.g- hrsiday) = Frequency | (days/weeks)
Existing
Authorized | n/a n/a n/a n/a n/a n/a n/a n/a
Limit
Change
requested 300 m3/day

*Table B: Proposed Contaminant Concentrations

INSTRUCTIONS: The contaminant data should be the characteristics of the waste when it enters the environment. Guidance on
acceptable discharge quality may be found in applicable Provincial and Federal Regulations, Objectives, Guidelines, Criteria, Policies,
Codes of Practice, Best Achievable Control Technology (BACT), Best Management Practices and, in some cases, draft documents.

Enter the contaminant and its maximum concentration and if applicable, the minimum, and/or average concentrations. All units are to

be SI metric units. If the contaminant is to be discharged for a period less than the life of the authorization, enter the start and/or end

dates. All air discharge rates are to be corrected to 20°C, 1 atmosphere pressure, and zero water vapour.

EXISTING AMENDMENT REQUESTED
Limit and Units

Parameter or Contaminant Name

Authorized Limit and Units

pH n/a 7.0-8.7
Hydrostatic testing - Total extractable hg n/a 5 mg/L
Hydrostatic testing - Total residual chlor n/a 0.003 mg/L
Hydrostatic testing - Dissolved iron n/a 0.35 mg/L
Hydrostatic testing - Propylene glycol n/a 500 mg/L

Discharge Factor Amendment Form — Permit, Approval or Operational Certificate
Form EPD-EMA-06.2
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Section 2: Discharge Details

*Discharge Name
e.g. Planer Mill Cyclone #2

West permitted discharge 1

*This discharge point is Existing point of discharge ] New point of discharge 2

*Discharge Type ] Air Effluent [ Refuse 3

EMS ID (existing) E258155 (Figure 4-1)
OR Site ID (new as referenced on 4

Site Map') e.g. Site A

Additional description
(if needed)

Proposed treatment method Existing discharge

and equipment to be used 6
e.g. UV Disinfection, baghouse

Discharge location Exit of T-201 (E258155)
description 7
e.g. end of pipe, landfill, stack #1, etc

*Discharge location Latitude (e.g., 49.8952) N Longitude (e.g., 116.8177) W

position 49.288449 -122.957330
i.e. end of pipe coordinates 8

must be in decimal degree
format to 4 decimal places

*Source of Data [J GPs [ survey [ Google Earth .

Other (specify): gIS

If the Legal Land Description for the facility location is different than this discharge location

Legal Land Description PID 008-448-922
(Lot/Block/Plan) OR 10
PID/PIN/Crown File No.

' For each point of discharge, there must be a corresponding point displayed on a map using the Site Form (Form EPD-EMA-09).

Discharge Factor Amendment Form — Permit, Approval or Operational Certificate Page 3 of 4
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*Table A: Proposed Flows

INSTRUCTIONS: Complete the maximum rate of discharge, and if applicable, the minimum, and/or average rate. Typically, only a
maximum is needed. Include the duration of the discharge (e.g., hours/day) and the frequency of the discharge (e.g., days/week,
days/month or days/year). Typically, a discharge may start when the authorization is issued and continues until the authorization is
cancelled. If this discharge is to be time limited, this should be discussed at your pre-application meeting. All units are to be in System
International (SI) metric units.

Minimum Average Maximum Duration Frequency
Discharge Discharge Discharge Units Units units
Rate Rate Rate (e.g. m*/day) Duration (e.g. hrs/day) = Frequency | (days/weeks)
Existing
Authorized | n/a n/a 415 m3/day n/a n/a n/a n/a
Limit
Change
requested n/a

*Table B: Proposed Contaminant Concentrations

INSTRUCTIONS: The contaminant data should be the characteristics of the waste when it enters the environment. Guidance on
acceptable discharge quality may be found in applicable Provincial and Federal Regulations, Objectives, Guidelines, Criteria, Policies,
Codes of Practice, Best Achievable Control Technology (BACT), Best Management Practices and, in some cases, draft documents.

Enter the contaminant and its maximum concentration and if applicable, the minimum, and/or average concentrations. All units are to
be SI metric units. If the contaminant is to be discharged for a period less than the life of the authorization, enter the start and/or end
dates. All air discharge rates are to be corrected to 20°C, 1 atmosphere pressure, and zero water vapour.

EXISTING
Authorized Limit and Units

Parameter or Contaminant Name

AMENDMENT REQUESTED
Limit and Units

Total extractable hydrocarbons 5 mg/L n/a

Discharge Factor Amendment Form — Permit, Approval or Operational Certificate
Form EPD-EMA-06.2
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Section 2: Discharge Details

*Discharge Name
e.g. Planer Mill Cyclone #2

East permitted discharge 1

*This discharge point is ] Existing point of discharge New point of discharge 2

*Discharge Type ] Air Effluent [ Refuse 3

EMS ID (existing) E213525 (Figure 4-1)
OR Site ID (new as referenced on 4

Site Map') e.g. Site A

Additional description
(if needed)

Proposed treatment method Existing discharge

and equipment to be used 6
e.g. UV Disinfection, baghouse

Discharge location Exit of T-202 (E213525)
description 7
e.g. end of pipe, landfill, stack #1, etc

*Discharge location Latitude (e.g., 49.8952) N Longitude (e.g., 116.8177) W

position 49.289635 -122.954261
i.e. end of pipe coordinates 8

must be in decimal degree
format to 4 decimal places

*Source of Data [J GPs [ survey [ Google Earth .

Other (specify): gIS

If the Legal Land Description for the facility location is different than this discharge location

Legal Land Description PID 008-448-922
(Lot/Block/Plan) OR 10
PID/PIN/Crown File No.

' For each point of discharge, there must be a corresponding point displayed on a map using the Site Form (Form EPD-EMA-09).

Discharge Factor Amendment Form — Permit, Approval or Operational Certificate Page 3 of 4
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*Table A: Proposed Flows

INSTRUCTIONS: Complete the maximum rate of discharge, and if applicable, the minimum, and/or average rate. Typically, only a
maximum is needed. Include the duration of the discharge (e.g., hours/day) and the frequency of the discharge (e.g., days/week,
days/month or days/year). Typically, a discharge may start when the authorization is issued and continues until the authorization is
cancelled. If this discharge is to be time limited, this should be discussed at your pre-application meeting. All units are to be in System
International (SI) metric units.

Minimum Average Maximum Duration Frequency
Discharge Discharge Discharge Units Units units
Rate Rate Rate (e.g. m*/day) Duration (e.g. hrs/day) = Frequency | (days/weeks)
Existing
Authorized | n/a n/a 415 m3/day n/a n/a n/a n/a
Limit
Change
requested n/a

*Table B: Proposed Contaminant Concentrations

INSTRUCTIONS: The contaminant data should be the characteristics of the waste when it enters the environment. Guidance on
acceptable discharge quality may be found in applicable Provincial and Federal Regulations, Objectives, Guidelines, Criteria, Policies,
Codes of Practice, Best Achievable Control Technology (BACT), Best Management Practices and, in some cases, draft documents.

Enter the contaminant and its maximum concentration and if applicable, the minimum, and/or average concentrations. All units are to
be SI metric units. If the contaminant is to be discharged for a period less than the life of the authorization, enter the start and/or end
dates. All air discharge rates are to be corrected to 20°C, 1 atmosphere pressure, and zero water vapour.

EXISTING
Authorized Limit and Units

Parameter or Contaminant Name

AMENDMENT REQUESTED
Limit and Units

Total extractable hydrocarbons 5 mg/L n/a

Discharge Factor Amendment Form — Permit, Approval or Operational Certificate
Form EPD-EMA-06.2

Page 4 of 4




ATTACHMENT 4

Technical Assessment Report



@ Stantec

Attachment 3—Technical
Assessment Report

Phase 3: Westridge Marine Terminal—
Request for a Major Amendment of an
Existing Permit

Ministry of Environment Application
Tracking #378470

October 2, 2019

Prepared for:

Trans Mountain Pipeline ULC

Prepared by:

Stantec Consulting Ltd.

TMC Doc No.:
01-13283-TW-WT00-EV-RPT-0007 R1



Sign-off Sheet

This document entitled Westridge Marine Terminal Technical Assessment Report was prepared by Stantec
Consulting Ltd. (“Stantec”) for the account of Trans Mountain Pipeline ULC (the “Client”). Any reliance on this
document by any third party is strictly prohibited. The material in it reflects Stantec’s professional judgment in
light of the scope, schedule and other limitations stated in the document and in the contract between Stantec
and the Client. The opinions in the document are based on conditions and information existing at the time the
document was published and do not consider any subsequent changes. In preparing the document, Stantec
did not verify information supplied to it by others. Any use which a third party makes of this document is the
responsibility of such third party. Such third party agrees that Stantec shall not be responsible for costs or
damages of any kind, if any, suffered by it or any other third party as a result of decisions made or actions
taken based on this document.

As per the Province of British Columbia, a Qualified Environmental Professional (QEP) is an “applied scientist
or technologist who is registered and in good standing with an appropriate BC professional organization
constituted under an Act. The QEP must be acting under that association’s code of ethics, and subject to the
organization’s disciplinary action.” A QEP can be a professional Biologist, Agrologist, Forester, Geoscientist,
Engineer, or Technologist. The staff that contributed to this Report are considered QEPs since they are
Registered Professional Biologists (R.P.Bio.) in good standing with the College of Applied by Biology or
professional engineers registered with the Association of Professional Engineers and Geoscientists of British
Columbia (P.Eng.).

Hydrologic modelling was completed by Ali Naghibi, P.Eng. Ali is a licensed Water Resources Engineer with
over 15 years of experience in hydrologic and hydraulic modelling studies, hydrology monitoring studies,
water balance modelling, and water management plans.

Lucy 3?::;I2;signed by Lucy
Prepared by Harrison g 2019-10.02 Reviewed by E %

Lucy Harrison, M.Sc., R.P.Bio. Kara Hewgill, B.Sc.
Pam Hayward
, Zé/ 2019.10.02 ok
Reviewed by 17:57:22 -07'00' Reviewed by
Pam Hayward, B.Sc., R.P.Bio. J sgn Innes M.A.Sc. (Eng.), P.Eng.
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Executive Summary

Trans Mountain Pipeline ULC (Trans Mountain) is seeking approval from the Director, Environmental
Management Act, Ministry of Environment and Climate Change Strategy (BC ENV), for a Major
Amendment to Westridge Marine Terminal (the “Terminal” or “Site”) Wastewater Permit #3678 (issued
March 25, 2014). This Technical Assessment Report (TAR) has been developed for Phase 3 construction
activities based on BC ENV’s March 13, 2019 email and its attachments addressed to Trans Mountain
titled “2019-03-13 Application Instruction Document (AID) with Final Information Requirements Table
(IRT) for WMT Phase 3”.

Westridge Marine Terminal currently handles crude oil and jet fuel. Qil is shipped from the Edmonton
Terminal in Alberta through the Trans Mountain pipeline to the Burnaby Terminal, located south of
Burnaby Mountain. From Burnaby Terminal, oil is distributed northwest to the Westridge Marine Terminal
for direct loading onto vessels; no oil is stored at the Westridge Marine Terminal. Following completion of
the Trans Mountain Expansion Project (TMEP), oil will be dispatched from Burnaby Terminal to Westridge
Marine Terminal via three delivery lines through Burnaby Mountain tunnel directly to marine berths for
loading onto tankers. Capacity of the TMEP will be expanded to 141,500 cubic metres per day (m3/d)
[890,000 bbl/d]); up to 100,200 m?¥/d (630,000 bbl/d) of oil may be delivered to the Westridge Marine
Terminal for loading and shipment.

Four phases of work are needed to complete construction activities at the Terminal—three construction
phases and a final operational phase. Phase 3 construction activities include the following: manifold and
pipe rack area construction, tunnel and substation construction and reclamation, and the installation of
foreshore concrete foundations and an offshore superstructure to allow additional ships to dock at the
Terminal. To support these activities, discharge from outside of the existing permitted area will be added,
and stormwater, hydrostatic test water, wastewater from concrete curing activities, groundwater seepage
and water from tunnel construction activities will require treatment.

Where construction activities could potentially impact the environment, an analysis was carried out to
determine the scale of impact. Considering the implementation of erosion and sediment controls and
management plans, site planting and restoration activities, the installation of three water treatment plants
(WTPs) specifically designed for the Site and CO2 bubblers, the potential impacts on the receiving
environment are expected to be limited.

Based on Phase 3 construction activities, Trans Mountain proposes that the following amendments be
made to Permit #3678:

¢ No change to the quantity and quality limits for the two existing discharges under Permit #3678—
E258155 and E213525

e Addition of four compliance points (for a total of six), each with a daily discharge quantity dependent
on the size of the contributing catchment for each WTP and/or CO2 bubbler
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e Addition of the following water quality parameters depending on the construction activity or phase of

construction:

Parameter Proposed Limit
TSS 75 mg/L
pH 7.0-8.7
Total extractable hydrocarbons (TEH) 5 mg/L
Total residual chlorine’> 2 0.003 mg/L
Dissolved iron’ 0.35 mg/L
Propylene glycol’ 500 mg/L
NOTES:

" Only during hydrostatic testing
2 Only when municipal water is used.
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Abbreviations

AID
ARD
ARDMP
AWWQG
bbl

BC

BC CSR
BC ENV
BC MOE
BC OGC
BC WQG
BCGS
BPD
BTEX
CALA
CCME
CCTV
CD
CESF
COD

CP Rail
CPCN
CRM
CSA
DFO
EAO
ECCC
EMA

Application Instruction Document

acid rock drainage

Acid Rock Drainage Management Plan
Approved/Working Water Quality Guidelines

oil barrels

British Columbia

British Columbia Contaminated Site Regulations
British Columbia Ministry of Environment and Climate Change Strategy
British Columbia Ministry of Environment

BC Oil and Gas Commission

British Columbia Water Quality Guidelines

British Columbia Geographic System

barrels per day

Benzene, Toluene, Ethylbenzene and Xylenes
Canadian Associated of Laboratory Accreditation
Canadian Council of the Ministers of the Environment
closed-circuit television

chart datum

chitosan enhanced sand filtration

chemical oxygen demand

Canadian Pacific Railway

Certificate of Public Convenience and Necessity
certified reference material

Canadian Standards Association

Fisheries and Oceans Canada

Environmental Assessment Office

Environment and Climate Change Canada

Environmental Management Act
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earth pressure balance machine
extractable petroleum hydrocarbons
Environmental Protection Plan

erosion and sediment control

guided horizontal auger boring

Governor in Council

gallons per minute

heavy extractable petroleum hydrocarbons
headspace vapour level

intensity-duration frequency

industrial

Information Requirements Table

Interim Sediment Quality Guidelines
Intermediate Storm Water Retention Area
Kiewit Ledcor Trans Mountain Partnership
low density cellular concrete

light extractable petroleum hydrocarbons
less than detection limit

Material Safety Data Sheet

National Energy Board
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nominal pipe size

nephelometric turbidity unit

observation water wells
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polycyclic aromatic hydrocarbons
probability of these events not occurring
Project Environmental Review

petroleum hydrocarbon constituents
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quality assurance/quality control
Qualified Resource Specialist

root mean square error

Rock Mass and Waste Rock Management Plan
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Simon Fraser University

Soil Quality Guidelines

Technical Assessment Report

tunnel boring machine

Tertiary Containment Area

Toxicity Characteristic Leaching Procedure
total extractable hydrocarbons

Trans Mountain Expansion Project

total organic carbon

total suspended solids

United States Department of Agriculture
Vancouver Fraser Port Authority
volatile hydrocarbons

volatile organic carbon

volatile petroleum hydrocarbons
Westridge Marine Terminal

Water Quality Guidelines

water treatment plant
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Introduction
October 2, 2019

1.0 INTRODUCTION

Trans Mountain Pipeline ULC (Trans Mountain) has an existing Waste Discharge Permit #3678 under the
Environmental Management Act (EMA), from the Ministry of Environment and Climate Change Strategy
(BC ENV) for Westridge Marine Terminal (the Terminal or Site) in Burnaby, British Columbia (BC). Permit
#3678 authorizes Trans Mountain to discharge stormwater during operations from dyked tank areas (see
Section 1.2.5 for more detail).

To support Phase 3 construction activities (the Works) at the Terminal as part of the Trans Mountain
Expansion Project (TMEP or the Project), Trans Mountain is seeking a Major Amendment to Permit
#3678 (the Permit amendment) from the Director of BC ENV (Figure 1-1) for the discharge of stormwater
associated with construction activities (Application Tracking Number 378470). The Works include
manifold and pipe rack construction, tunnel and substation construction, hydrostatic testing of facility
piping and the tunnel, and the installation of foreshore concrete foundations and an offshore
superstructure to allow additional ships to dock at the Terminal. Consequently, treatment of stormwater,
wastewater from concrete curing activities, groundwater seepage and water from tunnel construction
activities, and hydrostatic test water will be required.

This technical assessment report (TAR) was developed to support Trans Mountain’s application for a
Permit amendment and is based on BC ENV’s March 13, 2019 email and its attachments addressed to
Trans Mountain titled “2019-03-13 Application Instruction Document (AID) with Final Information
Requirements Table (IRT) for WMT Phase 3”.

To facilitate review of Trans Mountain’s application for a Major Amendment, the TAR follows guidance
provided in the above-mentioned email and includes:

e Overview of the Trans Mountain Expansion Project and Westridge Marine Terminal (Sections 1.1 and
1.2)

¢ Description of the proposed changes to the Terminal during Phase 3 construction activities and
associated mitigation measures (Section 2.0)

e Existing environmental conditions (Section 3.2)

e Analysis of potential impacts (Section 3.3)

e Proposed changes to Permit #3678 (Section 4.0)

1.1
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1.1 TRANS MOUNTAIN EXPANSION PROJECT
1.1.1 Company Overview

The Trans Mountain Pipeline Company (Table 1-1) was established in 1951 to construct and operate the
Trans Mountain Pipeline between Edmonton, Alberta and Burnaby, British Columbia. The pipeline and
terminals began operation in 1953, creating a reliable energy supply for Canada and the United States.
Since 1953 average daily throughput has been progressively increased from 150,000 barrels per day
(BPD) to 300,000 BPD.

Table 1-1 Company Overview
Registered legal name Trans Mountain Pipeline ULC
Incorporation Number BC-XP0448710
Registered address of 7065 Bayview Drive, Burnaby, BC V5A 4T3
company
Head office contact name Mike Droppo, Manager, Environment, Facilities, Trans Mountain Pipeline ULC

and phone and fax numbers | pnone: 1-403-514-6537 Mobile: 1-403-630-0161
Email: Mike_Droppo@kindermorgan.com
Site office location and 7065 Bayview Drive, Burnaby, BC V5A 4T3

contact name, phone, fax
numbers and email address

Corporate Environmental Kinder Morgan’s environment, health and safety policy is available here:’
Policy https://www.kindermorgan.com/content/docs/ehs_policy statement.pdf

1.1.2 Overall Project Approvals to Proceed
1.1.2.1 Federal and Provincial Certificates

Trans Mountain submitted a Facilities Application to the National Energy Board? (NEB) in December 2013
for the proposed Project. On November 29, 2016, the Governor in Council (GIC) concluded that the
Project was in the public interest of Canada. A Certificate of Public Convenience and Necessity (CPCN)
(OC-064) allowing the Project to proceed, subject to 157 Conditions, was issued on December 1, 2016.

On January 11, 2017, the British Columbia Environment Minister and Natural Gas Development Minister
issued an Environmental Assessment Certificate (e17-01) to Trans Mountain for the BC portion of the
Project, subject to 37 Conditions (the BC Environmental Assessment Office [EAO] Conditions). Although
some of these conditions are applicable to the Westridge Marine Terminal, none are specifically related to

' Trans Mountain continues to adopt Kinder Morgan’s environmental, health and safety policy despite its recent
ownership change.

2 On August 28, 2019, the Canadian Energy Regulator Act came into force. The Canadian Energy Regulator Act
creates the new Canada Energy Regulator and repeals the National Energy Board Act.

1.3
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discharge of construction-impacted runoff water during the Works included in this application for a Permit
amendment.

On August 30, 2018, the Federal Court of Appeal issued a decision to set aside the Governor in Council’s
approval of the TMEP, rendering the NEB Certificate of Public Convenience and Necessity (CPCN)
0C-064 a nullity.3 Following the Federal Court of Appeal decision on August 30, 2018, the GIC directed
the NEB to reconsider its previous recommendations. On February 22, 2019, the NEB issued its
reconsideration report, in which it recommended the Project be approved subject to 156 conditions (150
conditions remain unchanged, six conditions were amended, and one condition was directed towards the
Federal government). From October 2018 to June 2019, the Government of Canada undertook renewed
Phase Il consultations with affected Indigenous groups (more details can be found here:
https://www.canada.ca/en/campaign/trans-mountain/what-weve-done/previous-indigenous-
consultations.html). On June 13, 2019, the GIC issued its report on the Phase Il consultations titled
Trans Mountain Expansion Project — Crown Consultation and Accommodation Report. On June 18, 2019,
the GIC approved the Project and directed the NEB to issue a CPCN to Trans Mountain. A new CPCN
was issued for the TMEP on June 21, 2019.

1.1.2.2 Federal Permits

As part of the Project, the Westridge Marine Terminal (WMT or the Terminal) will require expansion,
including construction of three new loading berths within an expanded water lot and infilling along the
existing shoreline to accommodate new onshore infrastructure. On August 28, 2017 Vancouver Fraser
Port Authority (VFPA) issued Project Permit 15-322 authorizing upgrades to the Westridge Marine
Terminal on VFPA property.

On September 8, 2017 Trans Mountain received Fisheries Act Authorization No. 17-HPAC-00071, which
authorizes the in-water works that are likely to result in the permanent alteration or destruction of intertidal
and subtidal fish habitat. The Authorization includes a number of conditions related to mitigation,
monitoring, and reporting. The Authorization does not stipulate a quantitative guideline for total
suspended solids (TSS).

Trans Mountain commenced construction of the Westridge Marine Terminal Upgrades in September
2017.

Following the issuance of the new CPCN for TMEP, VFPA and Fisheries and Oceans Canada (DFO)
informed Trans Mountain that the previously issued authorizations for the Westridge Marine Terminal
expansion were nullified by the August 30, 2018 FCA decision. Trans Mountain re-applied for both the
VFPA Project Permit and the Fisheries Act Authorizations for Westridge. The engineering and design of
the facility as well as the environmental effects and proposed mitigations included in the permit
applications remain materially the same as the original applications submitted to DFO and VFPA in 2017.
DFO issued Authorization number 19-HPAC-0051 to Trans Mountain on September 12, 2019 and VFPA
issued Project Permit 19-162 on September 27, 2019.

3 Tsleil-Waututh Nation v Canada (Attorney General), 2018 FCA 153 (“Tsleil-Waututh”), para 768.
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The Westridge Marine Terminal Environmental Protection Plan (EPP) (CPCN Condition 81 of 156),
applies to the Works at the Terminal for this Permit amendment (Appendix A). Key mitigation measures to
address discharge of construction-impacted runoff water as stated in the Westridge Marine Terminal EPP
(Appendix A) include:

e Prepare a site-specific Erosion and Sediment Control Plan (ESC) in compliance with regulatory
requirements and submit to the Trans Mountain Environmental Inspector for review

o Detailed excavation and construction procedures that are undertaken in such a manner as to prevent
sediment-laden runoff from the site of the work from directly entering natural drainage systems or
marine environment

o Ensure that disturbed areas are kept dewatered with concentrated surface runoff either directed
around work areas with interceptor ditches or temporarily contained within closed conduits

e Direct concentrated surface runoff to water conveyance and storage features (e.g., settling pond).
Ensure that water contained in on-site settling ponds, or an approved equivalent, is treated and,
where warranted, sampled prior to discharge

e Manage the potential for off-site migration of sediments through the installation of erosion and
sediment control measures (e.g., coir logs, erosion control matting, sediment fence and crushed
gravel) where indicated in the ESC. Ensure that surface runoff not collected into water conveyance
and storage features passes through installed erosion and sediment control features prior to
migration off-site.

e Regularly monitor erosion and sediment control measures in accordance with regulatory
requirements and the ESC (i.e., a minimum of weekly during normal operations and daily during
storm events). Initiate corrective measures or implement supplemental erosion and sediment control
measures in areas where deficiencies are noted, in consultation with the Environmental Inspector.

A Water Sustainability Act Section 11 Permit for changes in and about a stream for the Terminal (see the
sub-phase 3.2 description in Section 2.1.2) was issued by the BC Oil and Gas Commission (BC OGC) on
May 1, 2018.

1.2 WESTRIDGE MARINE TERMINAL
1.2.1 Property Description and Location

The Terminal is located at 7065 Bayview Drive (Figure 1-1) in Burnaby, British Columbia. The Terminal is
the western coastal loading and shipping facility for Trans Mountain. It was built in 1952, was put into
operation in 1953. The Terminal exports crude oil products to California and Asia and distributes aviation
jet fuel imported from Washington State refineries to Vancouver International Airport.

The Terminal is located on and above the southern shoreline of the Central Harbour in Burrard Inlet within
VFPA jurisdiction. The Terminal is surrounded by lands zoned as a Park and Public Use District

(zone code P3) within the City of Burnaby. The topography of the Terminal area is sloping from south
(high) to the north (low) toward Burrard Inlet and the elevation ranges from approximately 30 metres (m)
to 0 m above sea level (see Table 1-2 for location details).
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Table 1-2 Property Location Details

Criteria Information

Location: Latitude: 49.2881
Longitude: -122.9547

Legal Land Description LOT: 186

(Lot/Block/Plan): PL: 38021
DL: 216

LD: 37 New Westminster Group 1

PID/PIN/Crown File No.: PID 008-448-922

Facility: Address: Westridge Marine Terminal, 7065 Bayview Drive, Burnaby, BC

Operator: Mike Droppo, Manager, Environment, Facilities, Trans Mountain Pipeline
ULC

Phone: 1-403-514-6537 Mobile: 1-403-630-0161

Email: Mike_Droppo@kindermorgan.com

1.2.2 Existing Facilities Layout

Figure 1-2 provides the existing facilities layout of the Westridge Marine Terminal.

Westridge Marine Terminal currently handles crude oil and jet fuel. Three existing tanks are located at the
terminal for storage of jet fuel, which is not part of TMEP. Jet fuel is received at the Terminal by vessel
and is delivered to the Vancouver International Airport by Kinder Morgan’s Jet Fuel pipeline.

Oil is shipped from the Edmonton Terminal in Alberta through the Trans Mountain pipeline to the Burnaby
Terminal, located south of Burnaby Mountain. From Burnaby Terminal, oil is distributed northwest to the
Westridge Marine Terminal for direct loading onto vessels; no oil is stored at the Westridge Marine
Terminal. Currently, each month, an average of five tankers and three barges are loaded with crude oil
and jet fuel is unloaded from one or two barges.
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1.2.3 Existing Water Management, Treatment and Discharges

The Westridge Marine Terminal area covers 6.2 hectares (ha) (“the Site”). The Site is characterized by
forest, grassed areas, and current land uses including roads, industrial buildings, fence line and three jet
fuel storage tanks. Each tank is within a dyked tank area for secondary containment. Discharge from the
secondary containment is authorized by Permit #3678. Precipitation falling on impervious secondary
containment areas is collected and passes through oil/water separators before discharging into Burrard
Inlet via two permitted outfalls (Figure 1-2, Table 1-3). Runoff from tank T-93 (0.09 ha) and the east half
of the T-201/T-202 secondary containment areas (0.44 ha) discharges to the east permitted outfall
(E213525). Runoff from the west half of the T-201/T-202 secondary containment area (0.42 ha)
discharges into the Burrard Inlet via the west permitted outfall (E258155).

Runoff generated on the Site in areas outside of the secondary containment areas drains to the Canadian
Pacific Railway (CP Rail) ditch, or directly to the Burrard inlet through culverts under the CP Rail ditch.
Runoff generally infiltrates to groundwater through flat, coarse-gravel ditches (railway ballast). During
intense storm events where the ditch infiltration capacity is exceeded, runoff can reach two non-permitted
outfalls (culverts) via sumps within the ditch, which discharge into Burrard Inlet (Figure 1-2, Table 1-3).
These two outfalls were included as part of the Phase 2 Approval application (see Table 1-4), but for the
purposes of this TAR will be referred to as “non-permitted”, i.e., not currently included as part of Permit
#3678. A total of 2.92 ha of mostly forested land drains onto the Site from upslope, off Terminal areas.

Due to scheduling and permitting constraints, this TAR assumes that that some Phase 2 activities (under
Approval #109085) may not have been completed by the time an amendment to Permit #3678 for Phase
3 activities is issued. These Phase 2 activities have been incorporated into the Phase 3 works described
herein (refer to Phase 3.1—Manifold and Pipe Rack Area and Phase 3.2—Tunnel and Substation Area,
described in Sections 2.1.1 and 2.1.2 respectively). The layout of the Terminal at the beginning of Phase
3 is assumed to be the same layout as at completion of Phase 1. Construction activities in Phase 3 will
expand the discharge area included in Permit #3678.

Table 1-3 Marine Foreshore Outfall Locations
Outfall Latitude N Longitude W
West Permitted Outfall (Permit #3678—E258155) 49.288449 -122.957330
East Permitted Outfall (Permit #3678—E213525) 49.289635 -122.954261
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1.2.4 Planned Changes to Westridge Marine Terminal

Following completion of the TMEP, oil will be dispatched from Burnaby Terminal to Westridge Marine
Terminal via three delivery lines through Burnaby Mountain tunnel directly to marine berths for loading
onto tankers. Capacity of the Project will be expanded to 141,500 cubic metres per day (m3/d)

[890,000 bbl/d]); up to 100,200 m?/d (630,000 bbl/d) of oil may be delivered to the Westridge Marine
Terminal for loading and shipment. The Terminal will have a peak instantaneous loading rate of

4,630 m?/h (30,000 bbl/h) for each berth and an average loading rate of 4,170 m3/h (26,250 bbl/h). The
number of tanker loadings of crude oil will increase to the equivalent of up to 34 loaded Aframax class
tankers per month upon Project completion. The number of barge loadings is not expected to change and
the number of barge unloadings is likely to decrease once alternate jet fuel receiving facilities have been
commissioned (e.g., Vancouver Airport Fuel Delivery Project).

1.2.5 Environmental Management Act Submissions Related to Overall Terminal
Expansion Activities

The Terminal has an existing Waste Discharge Permit #3678 (Appendix B) for effluent discharge from the
dyked tank farm. The dyked tank farm is comprised of three jet fuel storage tanks, authorized works for
the tank discharge, and two discharge locations (Figure 1-2). The Permit allows for a maximum annual
average rate of discharge of 26 m? per day and a maximum rate of discharge of 415 m? per day from
each of the two discharge locations (E213525 and E258155), with a maximum concentration of 5 mg/L of
total extractable hydrocarbons (TEH).

Four Phases of work are needed to complete construction activities at the Terminal (Table 1-4).

An information update letter for Phase 1 works was submitted to BC ENV on August 17, 2017 regarding
planned early Site works to be completed on the eastern side of the Terminal, outside the permitted
dyked tank farm, and as part of the planned expansion at the Terminal (Table 1-4).

Approval #109085 was issued by BC ENV on August 14, 2018 for Phase 2 activities outside of the
permitted dyked tank farm: access road widening and tunnel portal excavation. The Approval allows for
the following for 15 months from issue:

e East water treatment plant (WTP)

— Maximum rate of discharge of 777,600 m? per year

— Maximum daily rate of discharge of 4,320 m3

— Maximum concentration of 5 mg/L of TEH and 75 mg/L of TSS
o West WTP

— Maximum rate of discharge of 388,800 m? per year

— Maximum daily rate of discharge of 2,160 m?3

— Maximum concentration of 5 mg/L of TEH and 75 mg/L of TSS
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A future permit amendment application for Phase 4 will be submitted to BC ENV. The amendment
request will be for the final design and installation of new collection and treatment works for operation of
the Terminal. Table 1-4 summarizes the four Phases and their EMA waste discharge permitting
requirements (Table 1-4).

Table 1-4 Westridge Marine Terminal Expansion Phases
Permitting
Phase Description Schedule Requirement Status
Phase 1 Early site works (outside of the permitted | Q3 2019 Information Update Letter submitted to
discharge area covered by Permit BC ENV August 17,
#3678) that do not require treatment of 2017
stormwater.
Phase 2 | Early construction activities (outside of Q32019 New Approval Received August 14,
the permitted discharge area covered by | to Q1 2018—Approval
Permit #3678) that require treatment of 2020 #109085
stormwater
Phase 3 | General construction activities for the | Q1 2020 Major Amendment | As per this
Westridge Marine Terminal expansion | to Q1 to Permit #3678 application
that require relocation of the eastern 2023"
outfall and the addition of discharge
from outside of the existing permitted
area, as well as treatment of
stormwater, concrete wastewater,
hydrostatic testwater, groundwater
seepage and water from tunnel
construction activities under the
existing waste discharge Permit
#3678 at Westridge Marine Terminal
Phase 4 | Operational activities? under Permit Scheduled | Major Amendment Pre-application in
#3678 for to Permit #3678 progress — targeting
operation Q2 2020 submission
by Q2
2022*
' The schedule of Phases 3 and 4 overlap - two berths will be operational (Phase 4) prior to the completion of the
third berth (Phase 3).
2 The Best Achievable Technology for final build out can be found in Appendix C.

1.2.6 Major Amendment Required for Phase 3 Works

This TAR addresses the Major Amendment requirements to support Phase 3, including changes to the
number of discharges and associated compliance points, and water quality and water quantity limits (see
Section 4.4 and Table 2-3 for more information).
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Phase 3 Works at the Terminal will take place in nine sub-phases (see Section 2.1). Each sub-phase
includes site-specific mitigation measures and water treatment to avoid and limit potential environmental
impacts on water quality, specifically total suspended solids (TSS) from construction contact water, runoff
from concrete works (reflected by a change in pH) and additional water quality parameters related to
hydrostatic testing: TEH, free residual chlorine, free total chlorine, dissolved iron and propylene glycol.
Erosion and sediment control (ESC) and water treatment mitigation measures will be implemented as per
the work in progress (Appendix D). Appendix E illustrates the activities that will occur during each
sub-phase.

The notification of interested parties requirements are described in the Westridge Marine Terminal EPP
and the Facilities EPP (NEB Conditions 78 and 81) and align with the Public Notification Regulation.
Notifications will be made via various media including signage, publications and direct communications to
federal, provincial and municipal governments and applicable regulatory agencies, Indigenous
communities, stakeholders and the general public. These notifications will meet the requirements of the
Public Notification Regulation.
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2.0 PROPOSED CHANGES TO THE TERMINAL

2.1 DESCRIPTION OF THE WORKS AND ASSOCIATED MITIGATION
MEASURES

The planned Phase 3 Works will take place in nine sub-phases as described in Appendix D and
summarized below. The Works include the following activities: manifold and pipe rack area construction,
tunnel and substation construction and reclamation, and the installation of foreshore concrete foundations
and an offshore superstructure to allow additional ships to dock at the Terminal (see Figure 2-1 for visual
representation of final build-out). Durations shown in Sections 2.1.1 to 2.1.8 are based on current
anticipated schedules; however, durations may vary due to actual mobilization and weather conditions.
See Section 4.4 for more information on Permit compliance points and the location of discharges to the
marine environment.

Figures 3.1 to 3.6 in Appendix E, are conceptual maps of construction activities and associated ESC
measures on the Terminal related to work phasing. The ESC Plan is considered a ‘living document’ and
will be reviewed and updated as needed to address site-specific conditions.

Three WTP’s are proposed for Phase 3 (West, East and Foreshore). The WTPs will be capable of treating
runoff from a 10-year storm event, as per Section 3.3.1.4.

2.1
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Figure 2-1 Final Build-Out of Westridge Marine Terminal
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2.1.1 Phase 3.1—Manifold and Pipe Rack Area Construction

Phase 3.1 includes grubbing and excavation of manifold, pipe rack, and pipe bore pit areas, construction
of shotcrete retaining walls and concrete foundations, preparation of pipe bore pit area for guided
horizontal auger boring (GHAB) and hydrostatic testing of facility pipes. The approximate duration to
complete Phase 3.1 work activities is nine months.

2.1.1.1 Description of Activities

e Grub and excavate pipe rack area to its final elevation and grade the work area

e Complete shotcrete retaining walls with soil anchors to secure cut slopes for pipe rack area
e Grub, strip and excavate pipe bore pit area and prepare area for GHAB

e Grub and excavate manifold area

¢ Removal of abandoned underground piping and installation of new utilities

e Bring manifold to rough grade in preparation for concrete foundations

e Construction of shotcrete retaining walls and installation of soil anchors for manifold area

e Complete concrete foundations for manifold and pipe rack area

e Hydrostatic testing of facility pipes

N
—

.1.2 Erosion and Sediment Control Measures

¢ Install drainage ditch and check dams as required to the north of the excavation directing water
towards the West WTP

o Apply cover to exposed areas where practicable

e Collect runoff and transmit to the West WTP

e Install sump pumps to pump storm water requiring treatment to West WTP

e The West WTP will be designed to allow for treatment of concrete wastewater

o Water will be discharged to a distribution and dissipation pipe along the crest of the CP Rail ditch

o Water that reaches Burrard Inlet will be released behind a turbidity curtain placed immediately around
the outfall (Photo 2-1)

e There is potential for groundwater and tidal-influenced seepage into the bore pit. Construction
operations will be sequenced based on hydrology limitations as to not exceed the capacity of the
WTP.

e For mitigation measures related to concrete works see Section 2.1.9 and for hydrostatic testing see
Section 2.1.10
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Photo 2-1 Example of Turbidity Curtain to be Installed Around the Outfall

2.1.2 Phase 3.2—Tunnel and Substation Area Construction

Phase 3.2 includes road widening and substation area construction, tunnel and tunnel portal construction,
and hydrostatic testing of the tunnel delivery lines. The approximate duration to complete Phase 3.2 work
activities is two years and more information is provided in Section 2.1.10.

2.1.2.1 Description of Activities
Road Widening and Substation Area Construction

e Grub work area adjacent to existing access road and excavate upslope to allow for widening the road
surface
e Complete shotcrete retaining walls with soil anchors for upper road widening and substation area

Tunnel Portal Construction

e Divert the S6 watercourse around the east side of the tunnel portal area via a new culvert
¢ Install concrete secant piles and dewatering wells

e Grub, strip excavate and support tunnel portal area to final elevation

¢ Install concrete slabs and place gravel surface to finish tunnel portal area
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Tunnel Construction

e Set up and assemble Tunnel Boring Machine (TBM) as approved under NEB Condition 26

o Bore and stabilize tunnel with pre-cast segmental concrete liner

e Grout annulus between the pre-cast segmental concrete liner and tunnel wall excavation to
limit/control groundwater seepage

o Install delivery pipelines within the tunnel

e Hydrostatic testing of delivery pipes

e  Backfill tunnel with lightweight concrete

2.1.2.2 Erosion and Sediment Control Measures

e Set up settling pond and sump to collect stormwater surface drainage and tunnel seepage water

e Treat overflow water from the settling pond at the East WTP

e Treat used hydrostatic test water at the East WTP

¢ Install check dams in the drainage ditches to slow the velocity of water to and from the East WTP in
order to settle large particles of sediment out of suspension.

o Discharge water from the East WTP directly to the storm drain

o Treated water that reaches Burrard Inlet will be released behind a turbidity curtain placed immediately
around the outfall

e For mitigation measures related to concrete works see Section 2.1.9 and for hydrostatic testing see
Section 2.1.10

2.1.3 Phase 3.3—Tunnel Reclamation

Phase 3.3 includes backfilling the tunnel portal area, restoration of the S6 drainage (as required), and
hydroseeding. The approximate duration to complete Phase 3.3 work activities is three months.

2.1.3.1 Description of Activities

Backfill and restore tunnel portal area
Restore S6 drainage channel
Spread topsoil and re-plant to stabilize the area

2.1.3.2 Erosion and Sediment Control Measures

¢ Install check dams in the drainage ditches to slow the velocity of water and allow for the settling out of
large particles of sediment

e Treat stormwater in East WTP

¢ Install hydraulically-applied erosion control products (hydroseeding) and/or rolled erosion control
products to protect slopes while reclamation plantings become established
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2.1.4 Phase 3.4.1—Foreshore Excavation

Phase 3.4.1 includes the excavation of the foreshore and pipe bore pit areas, guided horizontal auger
boring (GHAB), and pipe installation. The approximate duration to complete Phase 3.4.1 work activities is
three months.

2.1.4.1 Description of Activities

Excavate the foreshore area prior to ground improvement
Complete GHAB and pipe installation

2.1.4.2 Erosion and Sediment Control Measures

e Haul excavated material off-site

¢ Install Foreshore WTP and install water conveyance measures as required to control the flow of water
to/from the Foreshore WTP

e Use a sump pump to divert the water from the excavated area to the Foreshore WTP

e Treated water from the Foreshore WTP will be released behind a turbidity curtain

2.1.5 Phase 3.4.1—Ouffall Diversions

As part of Phase 3.4.1, discharge locations 3 and 4 (Figure 4-1) will be combined and diverted to
discharge location 6 to allow for the development of the Foreshore (see Section 4.4 below).

2.1.5.1 Diversion of Discharge Location 4

A new stormwater piping system and a new outfall pipe to Burrard Inlet will be installed at discharge
location 6 (Figure 4-1), and the existing outfall pipe associated with discharge location 4 will be removed
by excavation and diverted to discharge location 6.

Description of Activities

Install new, permanent stormwater piping system and connect to existing outfall at discharge

location 6

e Install new outfall to Burrard Inlet

¢ Install temporary outfall diversion

e Excavate and remove existing outfall pipe associated with discharge location 4 and diverted to
discharge location 6

e Tie new outfall pipe into new stormwater piping system

Erosion and Sediment Control Measures

¢ Install a turbidity curtain around location of the discharge location 6 outfall prior to construction and
installation
¢ Install sump pumps as appropriate and divert contact water to the Foreshore WTP
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2.1.5.2 Diversion of Discharge Location 3

The existing outfall pipe associated with discharge location 3 (Figure 4-1) will be removed by excavation
and the new stormwater piping will be connected to the new, permanent outfall pipe at discharge location
6 (installed as per Section 2.1.5.1 above).

Description of Activities

e Remove existing outfall pipe by excavation

e Divert existing permitted stormwater outfall to a new permanent outfall east of the cellular sheet pile
wall (coffer cells; see Section 2.1.6)

¢ Install new/permanent storm water utilities and tie into previously installed utilities described under
Phase 3.4.3

Erosion and Sediment Control Measures

e Control runoff entering excavation with field fit diversion, swales or water bars, as required
e Install sump pumps as appropriate and divert contact water to Foreshore WTP

2.1.6 Phase 3.4.2—Ground Improvement

Coffer cells (to be completed under a Fisheries Act authorization) are installed during Phase 3.4.2 to
enclose the foreshore area. Ground improvement will be carried out in stages along the foreshore and will
follow the progression of the cellular sheet pile wall installation (coffer cells) and placement of backfill
behind and within the coffer cells. The proposed ESC measures and treatment of stormwater and
construction wastewater will be consistent for all ground improvement work. The approximate duration to
complete Phase 3.4.2 work activities is 8 to 10 months.

2.1.6.1 Description of Activities

e Lay out overlapping soil mixing column locations

e Auger soil columns using drill rigs and inject grout slurry to stabilize soil

e Once soil mixing inside the coffer cells has been completed, jet grouting will be completed inside the
coffer cells, followed by soil mixing behind the cells

e As grout is injected into the ground, spoils are generated as existing material is mixed and displaced.
This material will be removed from the Site and disposed of at an approved facility.

2.1.6.2 Erosion and Sediment Control Measures

o Install water conveyance measures as required to control the flow of water to/from the Foreshore
WTP

¢ Install a soil perimeter berm on the south, east, and west sides of the ground improvement work area
that connects with the northern sheet pile wall to contain excess soil cement slurry within the work
area
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e Use a sump pump to divert the water from the soil mixing work area to the Foreshore WTP where
turbid water will be able to settle and/or be treated

e Spoil materials will be sent to the spoils barge for disposal. The spoils barge will be removed as
required for appropriate off-site disposal. Excess water collected on the spoils barge will be pumped
to and treated in the Foreshore WTP as required.

e Spoils barges will have a sealed perimeter and be fenced such that spoil material and/or water runoff
cannot leak from the barges

e Treated water from the Foreshore WTP will be released behind a turbidity curtain

2.1.7 Phase 3.5—Foreshore Concrete Foundations

Phase 3.5 includes formwork and concrete pouring of the foreshore foundation and management of
curing water. The approximate duration to complete Phase 3.5 work activities is six months.

2.1.7.1 Description of Activities

¢ Install formwork for foreshore foundations

¢ Install rebar, mechanical inserts, anchor bolts, conduit and grounding, as required

e Pour concrete foundation pads

e Place curing blankets and plastic sheets over the concrete foundations to reduce the amount of
curing water that is required

e Leave formwork in place until curing of slabs is complete

2.1.7.2 Erosion and Sediment Control Measures

e Set up a storage tank with a carbon dioxide bubbler system for treatment of concrete washwater or
wastewater

e Set up sump pumps and hose connections to move curing water from the individual foundation sites
to the storage tank

e Set up water conveyance structures (e.g., ditches, etc.) around disturbed areas to capture curing
water runoff

e Treat curing water with CO2 bubbler and settling tank, and discharge treated curing water behind a
turbidity
curtain

e For mitigation measures related to concrete works see Section 2.1.9

2.1.8 Phase 3.6—Offshore Superstructure

A cast in place concrete deck will be placed on top of the various loading platform and trestle structures.
The concrete deck placement will take place as the piling foundation work is completed and as access to
the structures is available via marine-based equipment. The approximate duration to complete Phase 3.6
work activities is 30 months.
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2.1.8.1 Description of Activities

e Install formwork for offshore superstructure

¢ Install rebar, mechanical inserts, anchor bolts, conduit and grounding, as required

e Pour concrete deck within formwork

e Place curing blankets and plastic sheets over the slabs to reduce the amount of curing water that is
required

2.1.8.2 Erosion and Sediment Control Measures

e Storage tank will be set up on barge

e The amount of curing water required to be in contact with recently poured concrete will be reduced,
by utilizing curing blankets that maintain moisture on concrete surface

e Leave formwork in place until curing of deck is complete

e Atend of concrete curing period, pump excess curing water with high pH into the storage tank on the
barge

e Move barge to the foreshore and pump water to foreshore storage tank set up with CO2 bubbler

e Treat curing water with a CO2 bubbler and settling tank and discharge treated curing water behind a
turbidity curtain

2.1.9 Concrete Works

Concrete works will occur during all sub-phases throughout the year for the installation of concrete
foundation, slabs, drilled shaft and concrete pilings, shotcrete retaining walls, soil mixing and jet grouting.

2.1.9.1 Concrete Curing Contact Water

Rainfall that has had contact with curing concrete will require treatment (“concrete curing contact water”).
The volume of concrete curing contact water that may require treatment is presented in Table 2-1 with the
assumption that curing takes up to seven days. Curing blankets (burlap) will be used to keep concrete
moist during curing, for up to seven days after concrete is poured. The burlap will be moistened, as
required. Water will not be constantly running during this process to limit runoff volume and keep it
localized to the area.

Two rainfall scenarios were considered for concrete curing contact water volume estimations based on
long-term daily precipitation data at the Burnaby Simon Fraser University climate station (Climate ID:
1101158):

1. Average climate condition: Mean value of the 7-day moving average rain depth regardless of
month/season. This was calculated as 33 mm.

2. The 90-percentile high value of the 7-day moving average rain depth regardless of month/season.
This was calculated as 86 mm. This value represents a wet condition.

Maximum daily surface area of concrete curing during sub-phases 3.5 and 3.6 will be 2,000 and
1,100 m?, respectively (Table 2-1). Maximum volume of concrete curing contact water, which requires
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treatment within the 7-day curing period, during sub-phases 3.5 and 3.6 under the average and wet
conditions are summarized in Table 2-1.

To mitigate risks of concrete water, pH will be actively treated and concrete washout (Section 2.4.6) and
disposal areas will be set up (Section 2.1.9.2) to contain water and runoff.

Table 2-1 Total Concrete Curing Contact Water Volumes
Water Volume (m3)
Maximum Curing
Sub-Phase Surface Area (m2) Average 7-Day Rain 90% Wet 7-Day Rain
(33 mm) (86 mm)
Phase 3.5 2,000 66 172
Phase 3.6 1,100 36 95

2.1.9.2 Concrete Washout and Disposal Area

Wastewater and slurry resulting from washout of concrete pump trucks, tools and equipment will be
contained and disposed of at a designated off-site facility. TMEP is anticipating a limited quantity of
concrete washout water resulting from these activities.

The concrete washout facilities will be maintained in order to contain concrete waste generated from the
washout activities. The designated concrete washout facility will be sealed with an impermeable plastic
lining material to contain the concrete waste and washout water. Any excess concrete will be collected in
lined dumpsters and will be disposed of off-site.

2.1.10 Tunnel Boring

The Burnaby Mountain Tunnel (the Tunnel; see Figure 2-2) will be 4.33 m in diameter containing three,
30 inch nominal pipe size (NPS) product lines which will transport product from Burnaby Terminal to
Westridge Marine Terminal. The Tunnel Boring Machine (TBM) operations will start at a portal located at
Westridge Terminal and tunnel boring will progress uphill towards Burnaby Terminal; water that is
generated from the tunnel boring operations will drain down to Westridge Terminal and be treated at the
East Water Treatment Plant (East WTP; see Section 2.1.2). Photo 2-2 provides a schematic of the tunnel
alignment.
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Figure 2-2 Burnaby Tunnel Alignment

Photo 2-2 Example of a Segmentally-Lined Tunnel

The Tunnel is excavated using a TBM (Photo 2-3). The TBM has a mechanical system on board that
places curved precast concrete segments (Photo 2-4). These segments are used to line and support the
bore (the tunnel excavated by the TBM). A typical truckload of “ready to use” segments is shown in Photo
2-4). As each precast segment is manufactured, a rubber gasket is anchored into a groove cast around
the perimeter of the segment. During the tunneling operations the precast segments are installed and
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bolted together to secure the rubber gasket around the perimeter of the tunnel wall. As the TMB
advances the annular space between the outside face of the precast segment and the tunnel wall is filled
with a grout. Once the segments are in place, the result is a water-resistant tunnel liner.

Photo 2-3 Tunnel Boring Machine Main Drive
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Photo 2-4 Example Concrete Segments

The first 500 m of the tunnel length (from Westridge to Burnaby) is anticipated to be in soft earth at a
depth of approximately 45 m, then following with 2,000 m of conglomerate rock at a depth no more than
140 m below ground surface. The TBM is specifically designed for the Project, will be a dual mode
machine and has features specific for digging through soft earth and hard rock.

The first mode (soft soil) of TBM operation is called an Earth Pressure Balance Machine (EPBM or
Closed Mode): it is used to excavate soil and do so in a manner that maintains external pressure (soil and
water pressures) outside of the TBM. The pressure is regulated down to atmospheric through an
enclosed screw conveyor. The revolutions per minute can be increased or decreased in this screw
conveyor to increase or decrease the pressure in front of the TBM. The pressure immediately in front of
the TBM and the pressure entering the screw are balanced, and therefore, with mitigation (being
pressurized) no water flow occurs into the tunnel. At the end of this water-tight screw conveyor is a steel
guillotine door that is hydraulically operated. Within seconds of any uncontrolled ingress of water and/or
soil, the door can be closed, and the problem diagnosed and solved without the potential of prolonged
uncontrolled water flow.

The second mode (conglomerate rock) of TBM is the Open Mode (or Single Shield). In this case the same
screw conveyor is used to extract the material from the cutting face of the TBM, but not under pressure
because the rock is self-supporting. However, all the same hardware and sealing systems remain to
operate the machine in the pressurized mode. The TBM can be returned to pressurized mode in a matter
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of seconds to control unexpected groundwater inflows. Conservative geotechnical evaluations indicate a
maximum unmitigated flush flow of approximately 600 L/min (Hatch et al. 2017) in an unlined tunnel
condition. These conservative values have been used to support the hydrology modelling and the sizing
of the East WTP (see Section 3.3.1.2).

Prior to the tunnel boring operations, a secant pile retaining wall will be constructed at the tunnel boring
entry point to secure the cut slope. Dewatering wells will be installed adjacent to the secant pile wall to
relieve the groundwater pressure. Groundwater volumes are not anticipated to be more than 4 L/min from
any individual dewatering well. Based on geotechnical reports the conservative total volume related to the
secant pile wall is expected to be up to 38 L/min. Additionally, approximately 75 L/min of water will be
used to support tunnel construction activities.

The following materials will be used to support the tunnel construction:

¢ Soil Conditioning Foaming Agent will be injected inside the chamber of the cutter head. Note that the
excavated material from the tunnel head will be taken offsite for disposal and no water from this
operation will be sent to the WTP (see Appendix F).

¢ Bentonite will be injected into the shield area which acts as a lubricant between the tunnel shield and
the earth.

e Grout will be injected to fill the gap between the tunnel liner precast segments and the soil (see
Appendix F).

Material from tunnel boring activities will be disposed of off-site, at a permitted facility. Excavated material
will be managed for potentially acid generating rock as described in Section 2.1.10.1.

2.1.10.1 Tunnel Boring Mitigation Measures

The main risk during tunnel boring activities is the unexpected release of groundwater. To mitigate a
groundwater release, the TBM is designed to respond rapidly (normally within one minute) to a
groundwater release; this would allow for the water treatment system to adequately store, treat, and
discharge as flows are cut off and controlled by the tunnel boring machine. A series of operational
mitigation measures are also available—these are described below.

Tunnel Boring Machine Mode

The EPBM mode regulates pressure so that groundwater flow into the tunnel does not occur. In the event
groundwater is encountered in the rock section of the tunnel alignment during Open Mode, the TBM
returns to EPBM mode and re-pressurizes the ground in front of the TBM. If the groundwater pressure
remains below the operating rating of the machine, less than 5 bar, work can continue in EPBM mode.
Should the sensors detect groundwater pressures above 5 bar, the computer on the TBM locks out the
operation of the machine to protect the seals but the interior conditions of the tunnel will remain dry. To
restart the excavation, the groundwater has to be cut off before the excavation can commence.
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Although the Tunnel construction method is not expected to lead to a significant discharge of
groundwater, a number of design features of the TBM will further limit the release of groundwater:

e The TBM is state-of-the-art and custom fabricated for the conditions specific to the site. The TBM has
a reinforced steel hull, similar to a submarine, that can handle external groundwater pressures up to
13 bar (similar to operating in water over 430 ft deep). The precast concrete segmental lining is
erected inside of this steel hull, as the steel hull is a few inches larger than the concrete lining. Four
rows of special seals keep the soil and groundwater from coming in between the steel hull and the
concrete lining. Seals are continuously injected with a sealing compound during TBM advancement or
when stopped if leakages occur.

e Selection of a watertight, erect as you go, precast concrete segmental lining

e Selection of segment gaskets to make watertight seal joints

e Success of the TBM seals is proven; the same seals were used at the Lake Mead Intake No. 3
tunnel* which had higher external water pressures than Burnaby Mountain Tunnel.

o EPDM rubber gaskets have been in use in the tunneling industry since the 1950s, and the technology
has progressed such that gasket materials and testing methods are extremely effective. Gaskets for
the Tunnel will be designed and installed to achieve water tightness at 16 bars of groundwater
pressure even with minor variations in erection tolerances.

e Procurement of a Closed Mode TBM designed to peak groundwater table elevations

e Procurement of accessories on the TBM that when implemented shut off all water flow in case of
emergencies (larger flush flows than expected, loss of hydraulics, loss of electrical power)

e East WTP system with the capacity of 800 GPM (= 50 L/s = 3,000 L/min), along with a settlement
pond of 225 m?3 receives contact water from the tunnel outflow (seepage and construction water), as
well as groundwater withdrawals from the secant pile wall

Tunnel Boring Machine Operations

Furthermore, the following mitigation measures related to the operation of the TBM will also be
implemented:

e Should any part of the WTP system fail, TBM advance is stopped and the guillotine door closed.

The TBM sits idle, but since it is designed for such high-water pressures, repairs can be made to the
treatment system while it is idle.

e The Contractor may choose to install redundant water treatment plants to maintain productivity, but in
no case should a groundwater event “deluge” the treatment system.

o A water quality monitoring location upstream of the East WTP will be used to monitor tunnel water
(see Appendix G). If, in this process, a previously unexpected contaminant is discovered for which the
WTP is not effective, the TBM can be idled and sealed, the WTP stopped, and upgrades made to
treatment systems to handle the previously unanticipated contaminant to assure regulatory
compliance in discharge water. Once upgraded to treat for the new contaminant, tunneling can
resume.

4 The Lake Mead tunnel, Southern Nevada Water Authority, 4,600 m in length and 200 m deep.
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Potentially Acid Generating Rock

Trans Mountain will consider, and implement where appropriate, the mitigation measures outlined in the
Acid Rock Drainage Management Plan (ARDMP) (Section 4.1 of Volume 6 of the Environmental Plans),
Burnaby Mountain Tunnel Environmental Protection Plan (Volume 9 of the Environmental Plans), and
Burnaby Mountain Tunnel Option — Rock Mass and Waste Rock Management Plan (RMWRMP)
(Attachment 1 of the Environmental Plans) during excavation and tunnel boring. These plans are
designed as a reference for planning and subsequently determining the most appropriate site- and
operation-specific measures to implement in order to avoid or limit acid rock drainage (ARD) when
Potentially Acid Generating (PAG) rock is encountered.

Areas of ARD were identified by considering the following criteria:

e Areas where PAG bedrock occurs

e Areas of shallow or outcropped bedrock exposures

e Geochemical assessment of the Project

e Field verification Neutralization Potential (NP) fizz testing during construction

Testing within and around the Burnaby Mountain Tunnel indicates that acid generating rock, if
encountered, will be at very low quantities. During the construction excavation process, daily samples will
be taken from the excavated ground and analyzed in accordance with the RMWRMP for disposal
classification. Non-PAG rock will be placed in engineered fills at the Burnaby Terminal or will be hauled to
local permitted disposal facilities. Should unexpected PAG be encountered during construction, mitigation
measures in the Field Changes Manual for Geohazard Mitigation and the ARDMP will be implemented. If
PAG rock is encountered, appropriate mitigation will be implemented including the use of liners and
covers, and will be permanently disposed of at the Burnaby Terminal or approved landfills. Where
required, Environmental Management Act authorizations will be in place for receiving sites prior to
relocation of PAG rock.

The Mitigation Decision Framework within the ARDMP will be followed when field sampling by a Qualified
Resource Specialist (QRS) confirms ARD potential. The mitigation strategy will be based on the rock’s
acidity capacity and the amount of neutralizing capacity required to mitigate ARD potential. The disturbed
materials will be classified into one of four categories (PennDOT 2016) for the construction phases of the
Project and will be appropriately managed.

Monitoring, documenting and reporting of PAG rock will occur per the ARDMP, including the following
activities:

e Drainage/Run-off Water Quality Monitoring
— Water quality monitoring programs will be based on recommendations provided by a QRS and
developed in collaboration with the Project Environmental team and Trans Mountain
e Excavation Monitoring: If PAG materials are encountered, the QRS will document items including, but
not limited to:
— Site characteristics
— Areas being excavated or backfilled
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— Number of stockpiles, approximate volumes, and characterization of each
— Quantity and type of material being removed from the site
— Quantity and type of backfill being used in the excavation
— Photographic records throughout the excavation works
— Environmental concerns (i.e., spills onsite from equipment)
— Contamination in addition to what was anticipated
— Sampling conducted including the number of samples collected and the parameters analyzed
e Material Tracking: When PAG materials are removed from the site or clean, imported material is
brought onto the site, the following information will be documented, or documents will be collected:
— Tracking of PAG material stockpile locations including characterization of each stockpile and
where the material in each stockpile originated from
— Tracking and Environmental Inspector approval of clean imported soil, imported lime, and where
these materials were being backfilled
— Collection of waste transportation documentation (manifests, bill of lading, etc.) for each load of
material transported offsite to an approved facility
— Maintenance of a daily trucking log including:
o License plate of the truck(s)
o Approximate volume of material transported off/onsite
o Final material destination
o Record of the representative samples associated with each stockpile/load of material
transported off-site

2.1.10.2 Installation of Delivery Lines

Delivery pipeline joints are delivered to the jobsite and assembled as joints in supports with three pipes
arranged vertically. The pipes are pushed into the tunnel and welded according to procedures. The three
delivery lines are then grouted into place, backfilling the void between the exterior of the pipelines and the
interior of the tunnel, to create basically an impermeable backfill in the tunnel. After this, no further
significant water treatment is expected. See Section 2.1.11 for more details on hydrostatic testing of
delivery lines.

2.1.11 Hydrostatic Testing

Hydrostatic testing of the Westridge Delivery Lines (pipes running from Burnaby Terminal through the
tunnel), manifold piping, loading lines and related facility piping will occur during Phase 3 and will be
carried out in a manner that limits the volume of water used and aligns with the construction sub-phases.

2.1.11.1 Volume of Test Water Required and Water Source Location

It is anticipated that a total of 11,700 m3 of water will be required for hydrostatic testing of the Westridge
Delivery Lines and facility piping.
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Westridge Delivery Lines

Trans Mountain intends to test the three delivery lines within Burnaby Mountain Tunnel (see Figure 2-2)
twice—prior to and after the installation of backfill in the Burnaby Mountain Tunnel. To the extent
possible, Trans Mountain intends to source the hydrostatic test water from Burnaby Terminal such as the
Tertiary Containment Area (TCA) or the Intermediate Storm Water Retention Area (ISWRA); municipal
water will be used as a secondary source.

Prior to the installation of tunnel backfill, each individual line will be hydrostatically tested. One single
delivery line will require approximately 1,550 m?3 of water during the testing operation, for a total volume
requirement of approximately 4,650 m3 for all three lines. This process will take place again after the
tunnel backfill is complete. In total, Trans Mountain will require approximately 9,300 m3 of water to
complete the hydrostatic testing of the delivery lines.

Facility Piping

Hydrostatic testing of manifold piping, loading lines and related facility piping will take place in a manner
that limits the volume of water used and aligns with the completion of appropriate construction activities at
Westridge Marine Terminal. Based on the logical grouping of activities, facility piping will be
hydrostatically tested across 11 different areas and approximately 2,400 m3 of water is anticipated to be
used and discharged.

Trans Mountain intends to source hydrostatic test water from municipal water via fire hydrants located
within the Westridge Marine Terminal fence line or from water trucks which have obtained water from
municipal sources outside of the Terminal.

2.1.11.2 Potential Sources of Contamination

Potential sources of contaminants during hydrostatic testing include the following:

1. Hydrostatic Testing: Hydrostatic test water will come in to contact with potential contaminants
associated with manufacturing and fabrication of the new pipes being tested. Potential contaminants
may arise from the processes below:

a. Manufacturing process: The tanks and pipes will be constructed from carbon steel, which will
be produced to CSA Group standards (formerly the Canadian Standards Association; CSA)
unless substitution is allowed. The steel may contain mill scales and flash rusting (oxidation)
associated with atmospheric exposure during transport and storage.

b. Fabrication process: Once the material has arrived at site from the manufacturer, it is
assembled using an arc welding process, which produces welding slags that will be introduced
to the internal surfaces of the pipes and tanks. The slag is mostly removed during the fabrication
process through wire brush, grinding or sand blasting. Flash rusting of exposed steel surfaces
will take place during storage on site prior to the hydrostatic test. Flash rust is a brown orange
iron oxide that forms on the surface of the steel when unprotected.
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c. Hydrostatic testing: During the hydrostatic testing, process water may take up contaminants
through the corrosion reactions taking place between steel and water. The corrosion reactions
inside of the pipes may introduce small amounts of soluble iron into the water. The amount of
material dissolved into the water will depend on temperature at the time of the hydrostatic test,
and the retention time of the water in the pipes. A mixture of water and propylene glycol® may be
used when there is a possibility of freezing.

2. Municipal water: Municipal water will be sourced from the Metro Vancouver water supply system.
Metro Vancouver (Metro Vancouver 2018b) adds the following to drinking water supplies: lime
(calcium hydroxide) or sodium carbonate to increase pH, ozone, and chlorine (fluoride is not added).

A summary table of potential contaminants is included in Table 2-2.

2.1.11.3 Review of Potentially Applicable Discharge Guidelines

Trans Mountain has reviewed the following codes and guidelines (see below) which it deems to
potentially apply to discharge concentrations of parameters associated with hydrostatic testing water and
these are summarized in Table 2-2. Selection of an appropriate exposure level for each guideline

(i.e., long-term or continuous) is based on scientific knowledge and discussions with BC ENV. As water
will not be discharged to ground, the Oil and Gas Waste Regulation does not apply to these activities.

Alberta Government Code of Practice for Release of Hydrostatic Test Water, 1999

Discharge quality of hydrostatic test water to surface water is not regulated provincially in BC or federally;
however, the Province of Alberta has developed a code of practice (Alberta Government 1999) for
hydrostatic testing of new and existing liquid or gas pipelines.® This code of practice defines the
requirements for release to receiving waters—hydrostatic test water (that has no additives) should be
tested for TSS, free chlorine residual, pH, iron (dissolved), oil and grease; if additives are used, then the
additive should be released at a non-toxic concentration (see Table 2-2 for more details).

BC Water Quality Guidelines (BC WQG)

BC ENV (2019) has developed province-wide ambient water quality guidelines for substances or physical
attributes that are important in both fresh and marine surface waters of BC. The relevant WQGs, for
discharge of hydrostatic water to a water body, include those for total residual chlorine, chloride,
dissolved iron, pH and TSS.

5 Propylene glycol is a synthetic liquid substance that absorbs water and is used as a base for de-icing solutions or as
an antifreeze. It is expected to degrade rapidly in water from biological processes and is not considered persistent in
the environment. See Appendix F for the MSDS for this substance.

6 Although the Trans Mountain project is for the transport of oil, the manufacturing, fabrication and hydrostatic testing
processes and, therefore, potential contaminants, are assumed to be similar.
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Canadian Council of the Ministers of the Environment (CCME) for Canadian Water
Quality Guidelines for the Protection of Aquatic Life

In the absence of BC WQG, CCME'’s Canadian WQGs for the Protection of Aquatic Life (freshwater
and/or marine) are typically reviewed. In this case, BC WQG were available for the anticipated
parameters and found to be more conservative than the CCME Guidelines.
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Table 2-2 Potential Contaminants and Associated Guidelines and Limits for Discharge for Hydrostatic Test Water at Westridge
Marine Terminal
Provincial and Federal Guideline or Code of Practice
Discharge from Tanks . . Existing Discharge
. - Receiving Environment .
and Facility Piping Permit
Alb Canadian Council of the Ministers of BC Water Quality Guidelines
Potential erta (}overnment Code the Environment (CCME) for for Freshwater Aquatic Life and Marine .
q
X of Practice for Release of . y FA . S Permit #3678
Contaminant H . Canadian Water Quality Guidelines and/or Estuarine Aquatic Life
ydrostatic Test Water P . s
or the Protection of Aquatic Life (BC WQG)
Chlorine® Free residual chlorine— Total residual chlorine -
0.1 mg/L Freshwater—0.002 mg/L
- (average exposure continuous)
Marine—0.003 mg/L (average exposure
continuous)
Chloride (as Cl) - Freshwater - 120 mg/L (long-term) | Freshwater—150 mg/L (30-d average) -
Marine—activities should not cause Cl to
fluctuate more than 10% of the natural
range
Hydrocarbons No visible sheen - - 5 mg/L®
Dissolved iron 1.0 mg/L - Freshwater—0.35 mg/L -
Calcium hydroxide?@ | - - - -
Sodium carbonate @ - - - -
Ozone® - - - -
pHd 6-9.5 Freshwater—6.5-9 Freshwater—6.5-9 -
Marine—7.0-8.7 Marine—7-8.7
TSS Less than or equal to 20 Dependent on background Dependent on background conditions -

mg/L above ambient
receiving water level

conditions
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Table 2-2 Potential Contaminants and Associated Guidelines and Limits for Discharge for Hydrostatic Test Water at Westridge

Marine Terminal

Provincial and Federal Guideline or Code of Practice

Discharge from Tanks Existing Discharge

Receiving Environment

and Facility Piping Permit
Canadian Council of the Ministers of BC Water Quality Guidelines
. Alberta Government Code X Lo .
Potential N the Environment (CCME) for for Freshwater Aquatic Life and Marine .
X of Practice for Release of . y FA . S Permit #3678
Contaminant . Canadian Water Quality Guidelines and/or Estuarine Aquatic Life
Hydrostatic Test Water . s
for the Protection of Aquatic Life (BC WQG)
Propylene glycol Non-toxic concentration 500 mg/L (freshwater) - -
a. Effects evaluated through change to pH
b. A permit limit is not proposed for ozone as it is volatile and is assumed to have broken down quickly after water is treated.
c. The existing permit limit for total extractable hydrocarbons (TEH) is included as a conservative measure of ‘no visible sheen’
d. The permit limit for pH is recommended to be the freshwater guideline, as it is assumed that considerable mixing will occur within the turbidity curtain in the
marine environment (see Section 3.3.4).
e. Monitoring for chlorine is proposed only if municipal water is used.

- No limit mandated by the guideline
Values in bold are recommended for inclusion in the amended Permit #3678
NOTES:

If more than one guideline exists for a particular contaminant, the most conservative guideline was generally chosen (i.e., for chloride)

Freshwater and marine CCME guidelines BCWQG have been provided where available

In the case of pH, the BC WQG was selected as it is more suitable to ecological conditions in British Columbia

In the case of TSS, although the Alberta Code of Practice and the CCME and BC WQG are background-depended, Trans Mountain proposes 75 mg/L to
align with the limit defined in the Land Development Guidelines for the Protection of Aquatic Habitat (Appleby and Scarratt 1989; DFO 1993; Birtwell et al.
2008). See Section 3.3.5
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2.1.11.4 Summary of Potential Contaminants

Table 2-2 summarizes the potential contaminants that may be present in the hydrostatic test water after
use, and relevant limits based on the reviewed codes and guidelines. Trans Mountain proposes that the
following additional water quality parameters be added to Permit #3678: pH (during all construction
activities—to cover concrete works as described in Section 2.1.9) and total residual chlorine, (only when
municipal water is being used), dissolved iron and propylene glycol.

when hydrostatic testing is taking place. Proposed concentration limits are identified in bold in the table.
In the case of TSS, although the Alberta Code of Practice and the CCME and BC WQG are background-
dependent, Trans Mountain proposes 75 mg/L to align with the limit defined in the Land Development
Guidelines for the Protection of Aquatic Habitat (Appleby and Scarratt 1989; DFO 1993; Birtwell et al.
2008) (see Section 3.3.5).

The City of Burnaby maintains a water quality monitoring station, approximately 220 m from the boundary
of Westridge Marine Terminal—BUR-530K (Burnaby Map 2019)—located in the Seymour water system.
Average chloride measurements in the Seymour Water system in 2018 were 2.5 mg/L (range 2.2-3 mg/L)
(Metro Vancouver 2018b); this is considerably lower than the 120 mg/L long-term chloride guideline
(CCME 2019). Therefore, based on the low concentrations in municipal water, and preliminary guidance
from BC ENV during a meeting in Prince George (July 9, 2019), TMEP proposes that chloride is not
included as a permit limit for discharge, but that hydrostatic test water be tested for chloride prior to
release from the delivery pipelines and facility piping to a WTP to confirm that concentrations are below
120 mg/L.

2.1.11.5 Mitigation Measures for Hydrostatic Testing

Westridge Delivery Lines and Facility Piping

Mitigation will be implemented as outlined in the Burnaby Mountain Tunnel Environmental Protection Plan
and Water Withdrawal and Discharge Management Plan.

Where possible, the water supply pumps will be located a minimum of 50 m away from surface water
bodies or ditches that may lead directly into a waterbody. Pumps will be situated in a bermed or controlled
area to prevent spills or any unplanned release of hydrostatic test water. Screens will also be installed on
the water intakes from TCA or ISWRA to prevent juvenile amphibians from being entrained during water
withdrawal.

There is existing vehicle access (paved/gravel road) to the water main at the north end of Burnaby
Terminal. Water will be transported to the hydrostatic fill locations through pumps and hoses installed
between hydrants and hydrostatic fill locations.
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Treatment of Potential Contaminants from Tank and Pipe Manufacture and Fabrication,
Hydrostatic Testing and Municipal Water Use

Once a hydrostatic test is completed and the hydrostatic test water is to be discharged, a sample will be
sent to an offsite testing facility approved to Canadian Association of Laboratory Accreditation (CALA)
standards and tested permit limits. Pending the water quality results, the water will either be trucked
offsite to be discharged at a Trans Mountain-approved facility as per Appendix E of Section 3.1 of the
Waste Management Plan filed pursuant to Condition 78, or be disposed of onsite for additional treatment
to waste discharge permit limits. Hydrostatic test water will only be released to WTPs during drier periods,
such that the WTPs have the capacity to treat the test water. The release of hydrostatic test water will be
continually monitored and controlled by pressure regulating valves, and discharge will be as per the
discharge limits of Permit #3678.

Water treatment plants are equipped to allow installation of additional modules capable of treating
contaminants resulting from hydrostatic testing activities (see Table 2-2 for potential contaminants and
Section 2.4 for water treatment details).

2.2 POTENTIAL RISKS

Proposed construction works have three major potential risks: (a) adverse weather conditions which may
potentially overwhelm planned water quality controls, management procedures and WTP designs, (b)
accidental spills associated with construction activities and equipment, and (c) an inadvertent release of
hydrostatic test water. These risks have the potential to cause an exceedance in permitted effluent water
quality.

Potential risks will be managed through controls described throughout Section 2.0 and in the plans
developed to be consistent with the NEB project approvals listed in Table 2-3. The Westridge Marine
Terminal EPP outlines TMEP’s contingency plans for adverse weather conditions and accidental spills.
Controls, specifications, hydrologic assessment and WTPs have been designed, reviewed and signed off
by Qualified Environmental Professionals and Professional Engineers for quality control and assurance.
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Table 2-3 Project Related Management and Environmental Protection Plans
Plan Topic Plan Name Plan Location
Environmental Protection Plan Environmental Protection Plans Volume 4 — Westridge Appendix A

Marine Terminal EPP for the Trans Mountain Pipeline
ULC Trans Mountain Expansion Project Rev. 5 — NEB
Condition 81

Erosion and Sediment Control Westridge Marine Terminal — Clearing, Erosion, Sediment | Appendix D
Control Plan — Phase 3

Effectiveness of ESC Measures | Trans Mountain Expansion Project - Construction Water Appendix G
Quality Monitoring Plan Phase 3

Hydrostatic Testing Hydrostatic Test Plan—NEB Condition 113 Not yet submitted

Spills and Flooding Trans Mountain Expansion Project - Kiewit Ledcor Trans LINK
Mountain Partnership (KLTP) Site Specific Emergency
Response Plan Westridge Marine Terminal

=
Z

Litter Environmental Protection Plans Volume 6 —
Environmental Management Plans Section 3.1 — Waste
Management Plan for the Trans Mountain Pipeline ULC
Trans Mountain Expansion Project — NEB Conditions 72,
78 and 81

=
pd
~

Odour Air Emissions Management Plan for Westridge Marine
Terminal Trans Mountain Pipeline ULC Trans Mountain
Expansion Project — NEB Condition 52

=
pd
~

Fugitive Emissions Management Plan for Westridge
Marine Terminal Trans Mountain Pipeline ULC Trans
Mountain Expansion Project - NEB Condition 53

L
pd
~

Fire Trans Mountain Expansion Project - Project Specific
Safety Plans

2.3 EROSION AND SEDIMENT CONTROL

The primary objective of Trans Mountain’s ESC Plan (Appendix D) is to isolate the proposed construction
areas from areas that will be unaffected and prevent sediment from discharging into the environment.
Isolation will be accomplished using ditches, sumps, pumps and culverts. The construction activities and
associated ESC measures are illustrated in Appendix E and present the major ESC measures proposed.
The ESC plan is considered a ‘living document’ and will be reviewed and updated as needed to address
site-specific conditions.
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The proposed ESC features include proven in situ, conveyance and active treatments. These measures
will be applied in a treatment-train approach to reduce the TSS generated by stormwater runoff in
affected areas. The ESC features include:

¢ In situ treatments which prevent the generation of sediment from affected areas, including:
— Coco matting, polymer tarps, hydroseeding

e Conveyance treatments slow the movement of runoff, allowing TSS settling to occur in designated
locations:
— Silt fences
— Check dams and silt weirs
— Drain/pump clean or non-contact water to vegetated areas as per the Oil and Gas Waste

Regulations (OGWR; Province of British Columbia 2019)

e Cross ditching active treatments such as Chitosan flocculent socks to remove TSS from the water

column

Erosion and sediment controls, site planting and restoration activities, and WTPs will be located
downslope of proposed work areas to treat potential contact water and discharge clean water to the CP
Rail ditch or through a culvert to Burrard Inlet; discharge of treated construction water to Burrard Inlet will
be behind a turbidity curtain.

The Westridge Marine Terminal Construction Water Quality Monitoring Plan (Appendix G) describes in
more detail additional monitoring that will be carried out to confirm that water treatment and ESC
measures are appropriate and working effectively.

24 WATER TREATMENT

Water treatment plants (WTPs) and carbon dioxide (COz2) bubblers will be installed on Site to manage
water quality for compliance with the permit limits”.

2.4.1 Total Suspended Solids

The primary water treatment approach will use a Chitosan Enhanced Sand Filtration (CESF) system (see
Figure 2-3, and Appendix | and Appendix J) as a mobile modular WTP designed specifically for the
Westridge Marine Terminal. The CESF system is a rapid sand filter system which can achieve high
hydraulic flow rates consistent with the hydrologic modelling results for the Westridge Marine Terminal
and areas of construction. To meet the TSS permit levels, chitosan flocculent is added in increasing
amounts as sediment loading (measured in nephelometric turbidity units (NTU)?8) increases. This

7 Water treatment plants will be located within a perimeter security system which includes %z inch mesh fence and a
CCTV (closed-circuit television) camera system. The site will have 24/7 Security Guards. Once a WTP is operational,
KLTP Westridge Onshore will have personnel onsite to monitor the operation of a WTP 24 hours a day.

8 A TSS-turbidity curve will be established for the Westridge Marine Terminal to allow for conversion of in situ turbidity
measures to TSS for comparison to the compliance threshold. This will be submitted as a supplemental filing.
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flocculant removes suspended solids and impurities from water prior to filtration with specialty sand media
in purpose-designed containment tanks. The system is broken down into specific treatment modules.

Chitosan is commonly used as a flocculent to treat stormwater run-off, dewatering water, groundwater,
wastewater, process water and drinking water. Chitosan is a non-toxic and biodegradable organic
polymer derived from chemical treatment of chitin from shrimp, prawn and crab shells (Kumar 2000).
Although the rainbow trout LCso in water for chitosan is 173 mg/L (Appendix H), the chitosan will be
contained and diluted within the WTP, and managed through controls described in Sections 2.4.4 and
2.4.5 and Appendix D and plans and protocols that have been developed to be consistent with conditions
of the NEB TMEP project approvals. As per Approval #109085 (August 14, 2018 for Westridge Marine
Terminal Phase 2 activities), Trans Mountain proposes that the requirement for a weekly chitosan
residual test also be included in the Permit issued for Phase 3.

2.4.2 Treatment of Contaminants from Hydrostatic Test Water and Municipal
Water

Chlorine, dissolved iron and propylene glycol will be treated through the installation of additional modules
in line with existing CESF units, downstream, so that additional treatment is conducted after sediment
treatment is complete. Dissolved iron will be treated with an ion exchange module, total chlorine residual
and propylene glycol will be adsorbed with activated carbon.

If other metals are present in hydrostatic test water, other modules will be added to the WTP. The exact
metals treatment ion exchange process will depend on the particular type of metals, and the
concentrations requiring treatment. Of note, the existing TSS/NTU treatment process can be effective in
treating particulate metals. Bench top testing of water samples will be carried out to confirm and optimize
field implementation of the exact treatment system.

The addition of treatment modules will not affect the discharge rate of the CESF unit. Additional modular
treatment units will be sized appropriately with capacity to treat water at the maximum designed flow rate
of the CESF unit. Increased contaminant concentrations may reduce the discharge flow rate for a given
treatment process; to counteract this, the treatment process will be designed with contingency capacity
and redundancy to provide a robust treatment system with the ability to maintain a design discharge flow
rate in varying source water conditions.

2.4.3 Water Treatment Plant Configuration

The modular treatment system can be reconfigured for different flow and layout configurations

(see Figure 2-3). A control module houses the electronics, and measuring and dosing equipment.

This can be paired with a number of filter options depending on the flow requirements of construction and
surficial material characteristics.

Each sand filter contains a base layer of support gravel under the main layer of filter medium. The filter
medium is a specially designed, washed and graded filtration sand. Each sand pod has an
electro-pneumatic back flush system that purges filtered particulate from the sand bed to discharge.

2.27



WESTRIDGE MARINE TERMINAL TECHNICAL ASSESSMENT REPORT

Proposed Changes to the Terminal
October 2, 2019

The effectiveness of both the proposed Tervita WTPs and the CESF process is supported by other
project case studies in British Columbia for recently completed and ongoing water management projects,
including the Evergreen Line Rapid Transit Project, Kitimat LNG early works construction, and the John
Hart Dam construction.

There are two approaches for measuring water quality and compliance with discharge quality permit
limits:

e CESF unit: WTPs are fitted with in-line sensors that are connected to a computer (programmable
logic controller; PLC) which is programmed to the discharge criteria. The system is set to not
discharge water outside a set of given parameters for NTU and pH.

e Custom criteria approach: In the case that real-time sensors are not available or cost effective to
implement, a test batch will be treated, and a water quality sample will be sent to a laboratory for
testing to confirm the system efficacy. The test batch of water will be discharged following this initial
laboratory testing.

— After ongoing treatment and discharge begins, a pre-determined confirmatory testing and
reporting regime will begin in parallel, to show that discharge criteria compliance is maintained

— This procedure is generally carried out when treating metals due to real-time concentration data
not being available

IMFLLUIENT
RAW WATER
. PRIMARY . MONITORING AND SECOMDARY
- SEDIMEMTATION CONTROL MODULE SEDIMENTATION
i ] _{-
_ PRIMARY CHITOSAN
SAND FILTER BACKWASH IMJECTION NON-COMPLIANT
J RETURN
i e e e e e e e e
TURBIDITY WERIFICATION
SAND
=l FILTRATION
SECONDARY CHITOSAN T
INJECTION

Figure 2-3 A Typical Chitosan Enhanced Sand Filtration Process Diagram

2.28



WESTRIDGE MARINE TERMINAL TECHNICAL ASSESSMENT REPORT

Proposed Changes to the Terminal
October 2, 2019

2.4.4 General Operation of the Water Treatment Plant System

The general operation process for WTP systems is described below (see Appendix | for more detail).

2.4.4.1 Typical Process Summary

1.

10.

11.

12.

13.

14.

15.

Stormwater is collected in an inlet surge tank

Stormwater is then pumped from the inlet surge tank, through the CESF unit, dosed with flocculant as
required, and sent to secondary settling tanks

Stormwater from the settling tanks is then pumped back through the CESF unit, given an additional
dose of flocculant if required and then is filtered through the sand filters

Stormwater from the sand filter is routed back through the CESF unit and tested every 15 minutes by
a PLC for final compliance with the water quality requirements

PLC allows for remote monitoring of the system and data logging of key water parameters, such as
flow rate, pH and turbidity. The PLC unit will automatically send customized alerts to designated
person(s) of system parameters and alarms.

If stormwater meets project-specific water quality criteria, then the stormwater is sent to the discharge
point

Any stormwater that does not meet the compliance requirements will be automatically re-circulated to
the inlet surge tank for additional treatment

In addition to the automated monitoring systems, daily water sampling will take place during wetter
periods to confirm automated monitoring results

If the WTPs capacity is reduced due to a large-scale storm event, Trans Mountain will add additional pre-
treatment tanks, CESF control modules and sand filtration units as required. These additional modules will
be stored on-site and added as needed based on weather forecasts.

Trans Mountain will also shut down construction activities if performance of the WTPs is impacted
due to abnormal increases in TSS loadings

CESF unit removes only suspended solids; therefore, a reverse osmosis unit will be installed after the
CESF unit to remove dissolved ions

Once water has been processed by the CESF (i.e., it meets the TSS water quality parameter) it will
pass through a reverse osmosis unit and generate permeate (water that meets permit limits) and
concentrate (contaminants removed from contact water)

Quality of the contact water is continuously monitored for parameters included in the Permit as per
the active construction activities and only water that meets permit limits will be discharged

Any contact water that does not meet the water quality parameters will be returned for secondary
treatment (recycled through the reverse osmosis unit a second time)

Concentrate will be collected and sent to an approved disposal facility

2.4.4.2 Backflush

Backflushing is the process by which water flow is reversed through the sand beds to expel the
accumulated sediment on the top of the beds.

1.
3.

4.

Sediment settles and accumulates in the tanks and is captured by the sand filters

Water flow is reversed through the sand filters to expel the accumulated sediment

Each sand pod is flushed one at a time while the rest of the pods in the filter continue to operate
normally

Stormwater filtered from the active pods will fill the bottom header and a portion of it is forced upward
through the pod that is being backflushed
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5. Backflush parameters are set from the control box which is fixed to the side of the sand filter.

Flush duration, delay between switching pods, manual start and stop as well as power and breaker
switches are all on the control box.

6. Backflush water will contain flocculant particles accumulated on the surface of the sand filter beds.
These flocculant particles will settle rapidly in the detention structure due to their large size and
density.

7. Backflush accumulated sediment is pumped back into the inlet surge tank

See Appendix | for more details.

2.4.4.3 Removal of Sediment from Settling Tanks

A flocculated sludge that forms at the bottom of the settling tanks will require periodic removal

(see Appendix K). The quantity of the sludge produced will be dictated by the inlet TSS loading.

This waste is composed of solids removed from the stormwater as well as the chitosan flocculent. The
sludge from the bottom of the settling tanks will be removed using a vacuum truck for off-site disposal at
an approved site.

Chitosan Flocculent

e Chitosan is a natural biopolymer derived from the structural material found in crustaceans. Chitosan
is a long chain polymer and possesses a strong positive charge. Sediment particles typically are
negatively charged. Chitosan flocculates (clump together into a large mass) these fine particles
causing the sediment to settle, thereby clarifying the water.

e ChitoVan Chitosan Acetate (see Appendix H) is a high-quality industrial grade chitosan solution
containing the acetate counter-ion and is available in 1% (CA100). ChitoVan CA is a clear viscous
solution that is very stable (18-month or greater shelf life) in comparison to other flocculants that may
degrade rapidly. CESF technology typically uses a chitosan acetate solution metered into a pipe to
flocculate suspended solids prior to filtration.

o CESF stormwater treatment with ChitoVan CA100 has been thoroughly tested through the
Washington Department of Ecology Technical Review Committee and was awarded a General Level
Use Designation for batch, infiltration and flow-through to all receiving waters of the state. The
rainbow trout LCso is greater than 10,000 mg/L.

2.4.4.4 lon Exchange System

An ion exchange system will be used to remove dissolved iron. The system removes unwanted anions
and cations by passing the water through a resin-packed column to adsorb the contaminants.
Contaminated water is sent through the column and contaminants are replaced with another similarly
charged ion that is not a contaminant, such as sodium or hydroxide. After the exchange capacity of the
resin has been met, the column will be returned to its original state by a regeneration process—a
regeneration solution is run through the resin and contaminants are collected and disposed of in an
approved manner.
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2.4.4.5 Activated Carbon

Free and total chlorine residual and propylene glycol will be treated with activated carbon. Activated
carbon is a form of carbon processed to have small, low-volume pores that increase the surface area
available for adsorption or chemical reactions. Due to high reactivity of the free chlorine residual and a
large surface area of activated carbon, there is a high affinity for a chemical reaction between the free
chlorine and propylene glycol and the carbon structure of the activated carbon. When water with chlorine
or propylene glycol pass through the carbon bed, they form a chemical bond with the fix media. When the
capacity for adsorption has been reduced, the used carbon media will be disposed of in an approved
manner.

2.4.4.6 Decommissioning of Water Treatment Plants

When a WTP is no longer needed on site (i.e., construction activities in a phase or area of the site are
complete) the WTP will be decommissioned as per Appendix L.

2.4.5 Modular Construction of Various System Components and Potential Exira
Capacity Addition

Below is a summary of modular construction of various system components, and examples of potential
extra capacity additions.

2.4.5.1 Modular Components Available to Add Capacity

The performance of the WTPs will be monitored based on actual rainfalls during initial WTP
commissioning. Plant sizing will be adjusted based on actual WTP performance. Monitoring of weather
forecasts and seasonal needs will also take place. WTP components can be increased ahead of
forecasted events and seasonal needs. Options for expansion and customization are described below.

e Tanks—additional tanks can be added in parallel and interconnected with header units and pumps to
be sized accordingly

e Sand Filters—additional sand filters can be added in parallel to provide more filtration and
flow capacity

e Pumps—additional pumps of various types can be added, or individual pumps can be upgraded, to
increase pressure and flow

e CESF Head Unit—in the most demanding cases, multiple CESF systems can be arranged in parallel
to share in the required treatment capacity

Tervita has a significant fleet of the above equipment in Richmond, British Columbia. Tervita has sized
the initial capacity of the WTPs. With the addition of an extra retention tank, upsizing the pumps, or
additional flocculant or sandpot systems, additional treatment capacity can be achieved (see Figure 2-3
for typical CESF process diagram).
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2.4.5.2 Capacity of Water Treatment Plants to Handle Storm Events

The safety factor for control of TSS and turbidity from stormwater runoff during construction activities at
the Terminal has been defined by a series of predictive modelling results, on-site water management
protocols and redundant mitigation measures and systems including:

1. Predictive hydrologic modelling which has been used to design the filtration capacity of individual
WTPs for each area of construction activity

2. Active and ongoing site restoration activities for each construction area

3. Erosion and sediment controls managed and maintained, specific for each construction area
(silt fences, cross ditching, hay and gravel berms, covering exposed soils, local re-circulation sumps,
dispersion to vegetated areas, soil stabilization, vegetated buffers

4. Pollution prevention measures including designed, monitored and managed collection sumps, intake
tanks and WTP specified for each construction area, including additional WTP modules stored on site

5. Active and real time monitoring at each WTP, and across the Site

6. Active weather forecasting for rainfall events

7. Prohibited discharges

The WTPs have been sized to handle a 10-year return storm (Section 3.3.1.1). The East, West, and
Foreshore WTPs will have capacity to treat 800 GPM (0.050 m3/s), 400 GPM (0.025 m3/s), and 200 GPM
(0.013 m?/s) of runoff, respectively.

24.6 pHTreatment

Concrete curing contact water can have a high pH; treatment to 6.5-9.0 is required prior to discharge to
the receiving environment. Process water dissolves calcium hydroxide and other alkalis that are present
in fresh and hardened concrete, elevating process water pH. A common method to treat high pH water is
with the use of CO2 gas. When added to process water, CO2 forms carbonic acid, a weak acid that reacts
with calcium hydroxide to precipitate calcium carbonate. Before water is discharged, both precipitate and
suspended solids must be removed by settling or filtering operations. Increasing the flow of CO: to the
holding tank will further reduce the process-water’s pH level. When pH levels reach 7 or 8, the
precipitated calcium carbonate dissolves and the process water can be released to the environment.

The pH treatment of affected water will be completed in two stages. During the first stage, concrete
wastewater will be periodically pumped to the on-site CO2 bubbler/settling tank to treat for pH and TSS
(see Photo 2-5). CO2 cylinders will be placed next to the settling tank and will be fitted with perforated
diffuser hoses. The hoses will lay on the bottom of the containment pond with the flow of CO2 adjusted by
hand at the cylinder regulator. During the second stage of water treatment, CO2 gas will be used again to
control pH in the WTP. CO2 will be injected inline (i.e., into the flow of water); the injection of CO2 will not
impact the discharge rate of the WTP.
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Water that leaves the WTP(s) will be monitored and controlled with a pH electrode probe (e.g., +GF+
Signet). In a WTP, water will be measured three times for pH; first as part of the pre-treatment, second as
part of the influent treatment, and the third time prior to discharge. At the third monitoring point (prior to
discharge), if water does not meet the discharge limits a solenoid valve will close preventing any
discharge water from leaving the WTP. That water would be recirculated back into the WTP for further
treatment and monitoring. When water meets the discharge limits, the water will be released to the
receiving environment through existing drainage infrastructure or to the CP Rail ditch. pH will be
monitored at specific locations after release from the WTPs as per Appendix G.

L

Photo 2-5 Example of Water Treatment Plant CO; Bubbling Component

25 MANAGEMENT SYSTEMS AND CONTINGENCY PROTOCOLS

Environmental management of the Site during construction, adverse weather conditions and/or spill
incidents, as well as contingency measures are described in Appendix B of the Westridge EPP (Appendix
A). The EPP describes a series of protocols and steps to identify adverse weather conditions in advance
of them occurring, and responses beyond planned site-specific mitigation measures, to avoid and limit
potential effects to the receiving environment. The EPP describes spill response related to construction
activities. Ongoing Terminal operations and construction activities will be managed and monitored to
verify that hydrocarbons are not added to Site drainage and/or runoff and are not discharging from the
site. WTPs will be actively managed to maintain compliance with Permit levels.
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The following is a list of mitigation measures to respond to adverse weather conditions:

As per the EPP, daily weather forecast review (Appendix A)

With a forecasted adverse weather event, WTP technician staffing will be scheduled to assist with
WTP performance management and monitoring during the event; water samples will be collected as
per the Westridge Marine Terminal Construction Water Quality Monitoring Plan—Phase 3 (Appendix
G)

If an adverse weather and rainfall event is forecast to result in accumulations of precipitation that
reach WTP capacity (e.g., for a 10-year storm event), construction activities will be shut down and
ESC measures implemented to control stormwater turbidity levels ahead of storm events

Water can be pumped back from the west sump within the CP Rail ditch to the West WTP if water
quality discharge from the WTP exceeds the Permit limits

If an extreme rainfall event is forecast (i.e., greater than the capacity of the WTPs), a bypass
authorization may be sought from BC ENV for temporary discharge of excess water to the most
upslope of vegetated/coco mat area
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3.0 IMPACT ASSESSMENT

3.1 INTRODUCTION

Phase 3 construction activities could potentially impact aspects of the environment. Section 3.2 provides
a summary of the existing conditions for the Terminal (climate, hydrology, hydrogeology, oceanography
and marine sediments, marine and freshwater water quality, soil quality, aquatic resources, vegetation,
wildlife and wildlife habitat, and human use and protected areas). Where construction activities could
potentially impact the environment, an analysis is carried out to determine the scale of the impact and in
some cases new mitigation measures are proposed (see Section 3.3) above those proposed in the EPP
(Appendix A).

3.2 EXISTING ENVIRONMENTAL CONDITIONS
3.2.1 Climate

The Terminal is in the Fraser Lowland Ecosection within the Lower Mainland Ecoregion, an area of high
rainfall, with precipitation increasing towards the Coast Mountains and Cascade ranges. Pacific air can
stall in this region bringing rain or snow to the adjacent mountains. Infrequently, arctic air moving through
the area can bring winter storms with cold temperatures and snow, with the minimum temperature
recorded at the weather station at Simon Fraser University (SFU) (Climate ID: 1101158) of -19.4°C
(December 2, 1968) (ECCC 2016). Hot, dry air from the south can bring warm, very dry conditions in the
summer, with a maximum temperature recorded at SFU of 34.5°C (September 3, 1988). Daily average
maximum temperatures are highest in July and August at approximately 21°C, with daily average
minimums lowest in December and January at approximately 1°C. Average precipitation recorded at the
monitoring station at SFU between 1981 and 2010 is 2,010 mm per year, including 89.3 cm of snowfall.

Daily climate data at the nearby SFU climate station (ID: 1101158) is available online. An Intensity-
Duration-Frequency (IDF) curve has been published by ECCC for their climate station on Burnaby
Mountain (Burnaby Mountain BCHPA, Climate ID: 110JA54) (i.e., the closest station to the Terminal with
an IDF curve, see Appendix M).

Daily precipitation totals at the SFU climate station (ID: 1101158) were compared to the IDF return period
rainfall depths at the Burnaby Mountain station (ID: 110JA54) for historical context (Figure 3-1).These two
climate stations are both located on Burnaby Mountain, and have therefore recorded the same general
meteorological conditions. Unlike SFU climate station (ID: 1101158) data, daily data for the Burnaby
Mountain station (ID: 110JA54) are not available online; therefore, they cannot be independently checked
or updated with more recent data.

The storms used in this analysis are shown in Table 3-1, with the full IDF curve provided in Appendix M.
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Table 3-1 Intensity-Duration-Frequency Return Period Rainfall Amounts, Burnaby Mountain
BCHPA (110JA54)
24-Hour Storm Return Period Total Rainfall (mm)
2-Year 79.6
5-Year 103.0
10-Year 118.6
100-Year 167.3

The industry-standard storm duration of 24 hours and return period storms in Table 3-1 are based on the
following rationale. The two-year event was selected based on professional judgement, experience with
similar projects/ developments, and to generate inflows expected to be treated by the various WTPs
proposed in different phases of the Works. The 10-year and 100-year events were selected as large
storm events; these targets are typically used by the City of Burnaby for sizing their minor and major
stormwater systems, respectively. Return period storms are inversely related to their probability of
exceedance. Therefore, the 2-year, 5-year, 10-year and 100-year events have a 50%, 20%, 10% and 1%
probability of being exceeded in a given year.

Figure 3-1 presents the reported daily precipitation data over the 53-year period of record at the SFU
weather station (ID: 1101158; 1965-2018, 17,416 data points). Also presented in Figure 3-1 are the
Burnaby Mountain (Climate ID: 110JA54) rainfall depths for 2-, 5-, 10-, 25-, 50- and 100-year 24-hour
return periods based on the IDF curve (Table 3-1). The 100-year 24-hour return period rainfall

(167.3 mm) was exceeded once (January 1968), the 10-year 24-hour storm period rainfall (118.6 mm)
was exceeded twice (January 1968 and October 2003), the 5-year 24-hour storm period rainfall (103 mm)
was exceeded three times (twice in January 1968 and once in October 2003), and the 2-year 24-hour
storm period rainfall (79.6 mm) was exceeded 21 times during the period of record. Daily precipitation
values exceeded the 2-year, but not the 5-year return period values 18 times over the 53-year period of
record. The remainder of the daily precipitation totals (more than 17,000 data points) were below the
2-year storm return period value for rainfall. In the last 10 years, (2009 to 2018) the 2-year 24-hour return
period rainfall was exceeded once at the SFU weather station (November 3, 2014; 84.2 mm). This was
the highest reported daily precipitation during this period.
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Figure 3-1 Average Daily Precipitation at Westridge Marine Terminal Over the Last 53 Years
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3.2.2 Hydrology

The Westridge Marine Terminal is located on the lower slopes of a north-facing hillside and extends to the
Burrard Inlet shoreline (Figure 1-1). The elevations of the Project area range from approximately 58 m at
the top of the property down to -6 m in the waters of Burrard Inlet. Aside from the relatively flat foreshore,
most of the property is steeply sloped (approximately 26% gradient) (Appendix D).

Existing drainage for the Westridge Marine Terminal directs surface runoff into Burrard Inlet (Figure 1-2).
A drainage ditch, filled with coarse-gravel (railway ballast), runs parallel to the CP Rail tracks on the south
side of the tracks that is only seasonally wetted. A manmade ditch on the west side of the property
boundary also runs north to the same east-west vegetated drainage ditch. Another small watercourse
(non-fish bearing stream; BC-789) crosses onto the property on the south side from Inlet Drive directly
south of the Tunnel portal area (Section 2.1.2) and flows north across the site (Appendix D). This
drainage is then culverted under the site to Burrard Inlet (Figure 1-2).

To demonstrate the hydrologic regime of these onsite drainages, average daily discharge rates from the
Burnaby Terminal, which is hydro-climatically similar to the Westridge Marine Terminal, are shown in
Figure 3-2. High rainfall-driven flows are seen during the high precipitation period of November to March,
while very low flows are observed during the dry period of summer (July to September).
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3.2.3 Hydrogeology
3.2.3.1 Baseline Study Design

Groundwater-related data were collected from geotechnical boreholes at Westridge Marine Terminal and
Burnaby Terminal in 2014 and 2015 through previous technical studies to support design of the Project
(BGC 2015a, 2015b; Hatch et al. 2017), specifically the tunnel alignment. To increase confidence in the
numerical flow model and to provide additional temporal data for baseline conditions, TMEP carried out
an additional monitoring/sampling event during the high groundwater season (Spring 2019; Appendix N).
These data were used to confirm existing groundwater elevations and trends. The resulting compiled
baseline data therefore covers several years starting in 2014, with data collected during both high and low
groundwater conditions.

Specific groundwater monitoring and sampling locations are presented in Figure 3-3.
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The following reports documenting hydrogeological baseline conditions for the Project were reviewed:

1. BGC Engineering Inc. (2015a), 2014 Westridge Tunnel Investigation Site Data Report—report
includes geotechnical borehole logs and completion, water quality during drilling, groundwater quality,
packer testing and groundwater level monitoring, along the tunnel alignment

2. BGC Engineering Inc. (2015b), Mountain Tunnel Phase Il Site Investigation: Westridge Marine
Terminal—aquifer test including groundwater level monitoring and quality, three new borehole logs
and completions, from chainage 0+000 to 0+200 along proposed tunnel alignment

3. Hatch, Mott and MacDonald (May 2017). Inflow during Construction—Rates and Impact—
Hydrogeological Modelling Report, Burnaby Mountain Tunnel

4. Stantec, (June 2019), Westridge Marine Terminal—Hydrogeology Baseline Sampling Program
(Appendix N)

3.2.3.2 Groundwater Quantity

A hydrogeological baseline field program was completed on May 28 and 29, 2019, to supplement and
confirm the results of the previous studies listed in Section 3.2.3.1. The 2019 field scope of work included
the following tasks:

e Collecting groundwater samples at available, existing monitoring well locations

e Downloading data from level-loggers and baro-loggers (where available)

e Preparing a groundwater seepage at-surface map (including flow measurements if applicable) along
the tunnel alignment section north of Burnaby Mountain

Conceptual Hydrogeological Model

The Conceptual Hydrogeological Model (Hatch et al. 2017) along the Project footprint concluded the
following:

e Aquifer geometry: two bedrock units with higher hydraulic conductivity on top, and lower hydraulic
conductivity below; gently dipping according to stratigraphy

e Groundwater flow regime: recharge is from Burnaby Mountain, groundwater flow resistance is
controlled by hydraulic conductivity, downward vertical hydraulic gradient, and discharge
performance, with Burrard Inlet being the regional discharge area

e Spatial recharge depends on urban development, topography, and wet area distribution; there is no
temporal variation (annual average used) but tunnel inflow will vary depending on open segment
position during construction

e Surface water bodies are groundwater discharge locations (e.g., Burrard Inlet) rather than sources
of recharge

e Local groundwater abstraction is deemed insignificant because there are presumably no other
groundwater users based on available registry.

¢ No large groundwater-related development is present within the domain.

¢ Recharge and discharge are based on local geology within two basins: the Brunette River basin and
the Burrard Inlet basin. Average annual precipitation rates are applied to both areas. Calculated
recharge is considered maximum discharge to surface water bodies. The tunnel discharge estimate is
based on an analytical solution applied to individual sections of tunnel wall.
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Geology
Geological units are divided into three hydrogeological units:

¢ Unconsolidated material: referring regionally to the Quadra Sands

e Weathered bedrock in the form of shallow bedrock: will be intercepted by the tunnel alignment at two
interfaces, between bedrock and unconsolidated material (i.e., both portals)

e Unweathered bedrock in the form of deep bedrock: the greater portion of the tunnel alignment
intercepts this unit

The tunnel alignment (from west to east) will intercept unconsolidated material followed by the weathered
bedrock units at the Westridge Marine Terminal portal for approximately 200 m, and then will enter
bedrock for approximately 2,200 m prior to intercepting weathered bedrock and unconsolidated material
for the last 200 m at the Burnaby Terminal portal. Refer to the boreholes logs in the reports in Appendix
N.

Figure 3-4 shows the bedrock geological profile and chainage in metres along the pipeline alignment
(BGC 2015b).

Detailed methods and quality assurance/quality control (QA/QC) procedures are outlined in the reports in
Appendix N.
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Hydraulic Conductivity

The hydraulic conductivity of the bedrock along the proposed tunnel alignment varies from 2.7 x 102 to
2.9 x 10°°m/s. Higher conductivities (2.3 x 10-to 2.9 x 1.0 m/s) were calculated in highly- to moderately-
weathered bedrock in HMM-BH-05 compared to conductivities in the unweathered bedrock (BGC 2015a).
In the unweathered material, hydraulic conductivity ranges from 2.7 x 10-9to 1.4 x 107 m/s (BGC 2015a).
Bedrock hydraulic conductivity decreases significantly with depth (Hatch et al. 2017). The longest stretch
of the tunnel, north of the Burnaby Terminal, will intercept the unweathered bedrock unit.

Analyses were conducted to estimate hydraulic conductivity and transmissivity of the Quadra Sands

(i.e., unconsolidated material hydrogeological unit). Hydraulic conductivity analyses yielded a geometric
mean of 8.2 x 107 m/s with values ranging between 6.1 x 107 to 1.1 x 10 m/s. Transmissivity results
varied between 4.6 x 10-6 and 8.2 x 106 m?/s with a geometric mean of 6.1 x 106 m?/s (BGC 2015b).

The Quadra Sands unit, comprised of two interlayered material types (i.e., medium to fine sand and silt to
clayey silt) is approximately 25 m thick at the Westridge Marine Terminal, encountered between 40.5 to
15.5 m asl. The approximate depth of the tunnel alignment is within this unit (Hatch et al. 2017).

Agquifer storativity is estimated to 3.2 x 10 (BGC 2015b). This value is representative of semi-confined
aquifer and is consistent with the hydrogeological setting.

Groundwater Level Data

Groundwater level data were collected at seven different sites (HMM-PW-01, HMM-BH-04 (2 levels),
HMM-MW-01 (2 levels), HMM-BH-05 (2 levels), HMM-BH-02 (2 levels), HMM-BH-03 (4 levels) and HMM-
BH-06) along the tunnel alignment during the geotechnical drilling program (fall of 2014) as well as near
the Westridge Marine Terminal proposed tunnel portal during an aquifer test in fall of 2015. In 2019, data
collected from wells equipped with pressure transducers and dataloggers (HMM-PW-01, HMM-BH-04 (2
levels) and HMM-MW-01D (i.e., deep)) were downloaded. See Figure 3-3 for monitoring locations.

Groundwater level measurements typically characterize hydrogeologic variables at appropriate spatial
and temporal scales. By collecting data during high water conditions in 2019, compared with data
collected in fall of 2014 and 2015 (low groundwater level conditions), a review of seasonal variations was
covered. It was assumed that if water levels remained consistent at available observation water wells
(OWW) in 2014, 2015 and 2019, then general water levels remained spatially and temporally consistent
along the Project footprint.

Groundwater levels fluctuated by 0.84 to 1.86 m between 2014 and 2019: those values are consistent
with seasonal fluctuations (Figure 3-5; Appendix N). The data show that groundwater levels have
remained relatively stable since 2014; as such, the numerical groundwater flow model predictions are still
considered valid.
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Figure 3-5 Tunnel Alignment Groundwater Level Observations

Based on the available data (i.e., groundwater level data is available only along a linear alignment), a
contour map of groundwater flow cannot be presented. However, based on knowledge of the
hydrogeology of the area, in general, groundwater is expected to flow towards Burrard Inlet to the north.
Figure 3-5 presents depth to groundwater and horizontal hydraulic gradient (4.2%) along the proposed
tunnel alignment sloping north, towards Burrard Inlet.

Predicted Tunnel Groundwater Inflows

During tunnel boring activities (directed from Westridge Marine Terminal), gravity will convey potential
groundwater seepage to the Westridge Marine Terminal, where it will be collected and treated before
being discharged to Burrard Inlet.

Simulation runs using a numerical groundwater flow model were used for this purpose. The following
Figure 3-6 illustrates the relationship between the simulated heads at specific locations along the
alignment compared to the observed water levels (see Figure 3-3 for locations of observation water
wells).
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Figure 3-6 Calibration Plot—Potentiometric Head (Hatch et al. 2017)
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The normalized Root Mean Square Error (RMSE) for the observed water well groundwater elevations is
estimated at 12.4%. The calibrated model is sufficient to predict potentiometric heads and inflow rates
with sufficient accuracy.

The sensitivity analysis indicates that the sensitivity of simulated potentiometric heads to aquifer recharge
rates and hydraulic conductivities is good, except near constant-head boundaries. The use of non-unique
parameter values (hydraulic conductivities and recharge rates) will obtain hydraulic head distributions in
the same range. Because of site-specific hydraulic conductivity measurements and estimated discharge
rates based on field observations, it is assumed that tunnel inflow could be predicted with enough
confidence to use the groundwater flow model. Because of uncertainties affecting some parameters that
are not site-specific measured, conservative values need to be chosen for these parameters for use in
prediction scenarios. Furthermore, the model was sufficiently well calibrated to proceed with predictive
modelling. The resulting groundwater inflow along the tunnel alignment is summarized in Table 3-2.

Table 3-2 Predicted Tunnel Inflows during Tunneling (Hatch et al. 2017)
Approxi[nate Days Tunnel Reference Point Predicted Averag_;e Predicted Cumulative_
TELanpesI?: s_lnc(:)e Stall\'nt o; Chainage (m) Setﬁpagl;et RateI during Inflow by the End3 of this

g in Open Mode is Interval (L/s) Interval (m°)

Oto5 210-270 0.3 130

5to 10 270-330 0.4 290

10to 15 330-395 1 710

15to 20 395-460 0.8 1,060

20t0 30 460-590 0.5 1,520

30 to 40 590-710 0.007 1,530

40 to 165 710-2,270 0.015 1,690

165 to 170 2,270-2,330 0.03 1,700

170 to 176 2,330-2,410 1.1 2,270

176 to 180 2,410-2,440 1.5 2,740

180 to 185 2,440-2,520 1.2 3,270

185 to 190 2,520-2,600 0.9 3,700

190 to 193 2,600-end 0.7 3,830

The maximum flow rate is anticipated at the start of the boring (between 0+200 and 0+600 m) due to
higher horizontal hydraulic conductivities (unconsolidated material and weathered bedrock
hydrogeological units). Variations in inflow rate is related to the transition into different hydraulic
conductivity hydrogeological unit as boring progresses.
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Cumulative inflows were obtained by multiplying the extracted inflow rates for each stress period by the
stress period’s duration (Table 3-2). As indicated in the table, the cumulative inflow is predicted to be less
than 4,000 m3. Conservative model outputs indicate a maximum flush flow (unmitigated flows) of

600 L/min (Hatch et al. 2017), and this has been incorporated into hydrology modelling, and
subsequently, the sizing of WTPs (see Section 3.3.1).

Potential Uncertainties

It is possible that, during tunnel boring, a fractured bedrock area could be intercepted, producing a higher
instant inflow rate for a short period of time. The effects of these singular inflows would be temporary: the
tunnel walls will be sealed as the tunneling progresses.

Water Seepage - Springs

On May 29, 2019 a groundwater seepage assessment was completed along a portion of the tunnel
alignment (Appendix N). The assessment was completed from the Westridge Marine Terminal to a
location approximately 100 m east of Barnet Highway (Figure 3-7). Field staff walked the tunnel
alignment route and mapped locations of surface water and shallow groundwater. Shallow groundwater
was noted by the presence of hydrophilic vegetation or visibly wet soil. Surface water was present as
small streams that cross over the tunnel alignment. These streams are assumed to originate as a
groundwater seep upgradient of the alignment.

An estimate of flow rate was performed at each seep; rates varied from barely measurable traces up to
0.5 L/s, with some of them showing dry conditions at times. It is possible that the flow in these streams
could be temporarily impacted during tunnel construction; however, no post construction impacts are
likely once the pre-cast segments have been installed.

Overall, surface seepage of groundwater along the first section of the tunnel alignment, near the
Westridge Marine Terminal, may be temporarily affected by tunnel construction, but should revert to
pre-construction conditions after the tunnel walls have been plastered and sealed.
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3.2.3.3 Groundwater Quality

Groundwater quality samples were collected during low groundwater conditions at two different OWWs:
Westridge Marine Terminal in 2015 (HMM-PW-01) and at Burnaby Terminal (HMM-BH-03) in 2014.
Groundwater quality sampling events completed in 2014 and 2015 focused on low water conditions.
These reports are summarized in Appendix N.

The 2019 Groundwater Sampling Program (Appendix N) was completed on May 28 and 29, 2019, at five
wells located at three locations at the Westridge Marine Terminal. The 2019 sampling event was planned
to coincide with high water conditions to assess seasonal variations. The main objective of the
groundwater quality sampling program was to establish baseline conditions to allow for the design of
effective treatment of inflow water during construction.

The BC Ministry of Environment Water and Air Baseline Monitoring Guidance Document for Mine
Proponents and Operators (BC MOE 2016) recommends the minimum period of record for a groundwater
quality baseline study be comprised of one year of quarterly data; however, Stantec determined that if
2019 (high level conditions data) water quality results were similar to 2014/2015 water quality results, this
could be sufficient to characterize seasonal variations. Note that during the 2019 sampling event,
groundwater was only sampled / analyzed at the following locations: HMM-PW-01, HMM-MW-01

(2 levels) and HMM-BH-04 (2 levels) as some previously identified wells were no longer in existence. It is
assumed that the sampling results are representative of groundwater conditions in general, in the area
between the Westridge and Burnaby Terminals.

Sampling Methods

The 2019 field sampling program was conducted in accordance with the BC Field Sampling Manual
(BC MOE 2013). Groundwater was analyzed for in situ temperature, pH, dissolved oxygen, specific
conductivity, and turbidity, and samples were submitted to the ALS laboratories (ALS is an accredited
laboratory with the CALA) in Burnaby, BC for analysis of:

¢ Routine parameters: conductivity, total dissolved solids, pH, true colour, hardness, turbidity

e Nutrients (NO2, NO3s, TKN, 0-PQO4)

e Metals (total and dissolved)

e Total organic carbon (TOC)

e Chemical oxygen demand (COD)

e Volatile organic carbon (VOC)

e Hydrocarbons: extractable petroleum hydrocarbons (EPH) (C10-19; C19-32), F2-F4, light/heavy
extractable petroleum hydrocarbons (LEPH/HEPH)

e Polycyclic aromatic hydrocarbons (PAHSs)

e Methane

e Phenols (4AAP)
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Samples were collected from monitoring wells HMM-PW-01, HMM-MW-01S, HMM-MW-01D, HMM-BH-
04S and HMM-BH-04D, with a duplicate sample collected at HMM-PW-01 to meet the quality assurance
and quality control (QA/QC) objectives as outlined in the BC Field Sampling Manual (BC MOE 2013).
See Appendix N for detailed methods and QA/QC protocols and results.

Applicable Guidelines

Sample results were compared to the BC approved and working WQG (BC WQG 2018) for marine
aquatic life and the CCME Water Quality Guidelines for Marine Aquatic Life (CCME 2019). Full laboratory
results screened against guidelines and QA/QC results are provided in Appendix N. Laboratory
certificates are also found in Appendix N.

Initial Groundwater Quality Results

The initial groundwater quality results used to assess the existing groundwater condition in the area
between Westridge Marine Terminal and Burnaby Terminal consisted of the groundwater samples
collected in 2014, 2015, and 2019. Elevated total metal concentrations were mainly observed in samples
from HMM-MW-01D, HMM-BH-04S (both collected in 2019), and HMM-BH-03 (collected in 2014), which
are characterized by high turbidity levels (165 to 3740 NTU). Table 3-3 summarizes the initial
groundwater quality results for parameters that exceed WQGs in one or more samples or are relevant to
identification of samples containing elevated sediment levels; applicable water quality guidelines are
included in the table.
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Table 3-3 Summary Table of Initial Groundwater Quality Results
? Q ) o
2 2 5 S 2 d 3 3 8
BC Approved | BC Working E‘ E‘ E. E. E. Ei Ei Ei Ei
Water Quality | Water Quality = = = = = = = = =
Guideline Guideline CCME = = = = = = = = =
Analyte Units MAL MAL MAL (BGC) (BGC) (Stantec) (Stantec) (Stantec) (Waterline) (Stantec) (Stantec) (SNC Lavalin)
Date Sample Collected 10/7/2015 10/8/2015 5/28/2019 5/28/2019 5/28/2019 10/11/2014 5/28/2019 5/28/2019 5/23/2019
Turbidity NTU - - - 1.25 0.54 1.93 11.70 165 3740 177 8.52 2.73
Aluminum (Al)-Total mg/L - - - 0.1480 0.0586 0.0917 0.0778 10.0000 45.7000 9.2500 0.6370 0.0492
Aluminum (Al)-Dissolved mg/L - - - 0.0109 0.0097 0.0023 0.0081 0.0024 0.4010 0.0023 0.0039 0.0037
Arsenic (As)-Total mg/L 0.0125 - 0.0125 0.0095 0.0098 0.0128 0.0130 0.0202 0.0115 0.0067 0.0115 0.0018
Arsenic (As)-Dissolved mg/L - - - 0.0093 0.0095 0.0107 0.0127 0.0159 0.0014 0.0052 0.0113 0.0018
Cadmium (Cd)-Total mg/L - 0.00012 0.00012 <0.000005 <0.000005 <0.000005 0.000010 0.000461 0.001430 0.000076 0.000010 0.000007
Cadmium (Cd)-Dissolved mg/L - - - 0.000010 <0.000005 <0.000005 0.000010 <0.000005 0.000026 <0.000005 <0.000005 <0.000005
Chromium (Cr)-Total mg/L - - - 0.00094 0.00066 0.00083 0.00590 0.03300 0.11000 0.01640 0.00149 0.00027
Chromium (Cr)-Dissolved mg/L - - - 0.00043 0.00029 0.00032 0.00110 0.00030 0.00120 <0.00010 <0.00010 0.00018
Copper (Cu)-Total mg/L 0.002 - - <0.0005 <0.0005 <0.0005 <0.0005 0.02070 0.15200 0.02150 0.00204 0.00072
Copper (Cu)-Dissolved mg/L - - - 0.0014 <0.0005 <0.0002 <0.0002 <0.0002 0.0021 <0.0002 <0.0002 0.0002
Iron (Fe)-Total mg/L - - - 0.043 <0.03 0.436 0.091 12.700 0.027 10.700 0.661 0.058
Iron (Fe)-Dissolved mg/L - - - <0.03 <0.03 <0.01 0.01 <0.01 0.53 <0.01 <0.01 <0.01
Lead (Pb)-Total mg/L 0.002 - - 0.00052 0.00029 0.00009 <0.00005 0.00335 0.02720 0.00238 0.00021 0.00009
Lead (Pb)-Dissolved mg/L - - - 0.00039 0.00024 <0.00005 <0.00005 <0.00005 0.00026 <0.00005 <0.00005 <0.000050
Manganese (Mn)-Total mg/L - 0.1 - 0.0221 0.0220 0.8110 0.0287 0.2680 1.5000 0.2440 0.0375 0.0101
Manganese (Mn)-Dissolved mg/L - - - 0.0219 0.0211 0.0045 0.0252 0.0207 0.3500 0.0194 0.0191 0.0069
Nickel (Ni)-Total mg/L - 0.0083 - 0.00078 0.00061 0.00089 0.00387 0.02450 0.07390 0.01750 0.00164 0.00059
Nickel (Ni)-Dissolved mg/L - - - 0.00083 0.00057 <0.00050 0.00113 0.00229 0.01800 <0.00050 <0.00050 0.00051
Zinc (Zn)-Total mg/L 0.01 - - 0.0073 0.0068 <0.0030 <0.0030 0.0428 0.3110 0.0277 <0.0030 <0.0030
Zinc (Zn)-Dissolved mg/L - - - 0.0093 0.0060 <0.0010 <0.0010 <0.0010 <0.0050 <0.0010 <0.0010 <0.0010
Chloroform mg/L - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0024 <0.0010 <0.0010 <0.0010
EPH C19-C32 mg/L - - - <0.25 <0.25 <0.25 <0.25 <0.25 0.31 <0.25 <0.25 <0.25
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Screening of Groundwater Quality Data

A screening of the groundwater quality data was performed to identify samples that represent the existing
groundwater condition for incorporation into the baseline assessment. In the screening, turbidity, total
aluminum, and total iron concentrations in the samples were reviewed to identify the presence of
sediment, and three samples (from wells HMM-MW-01-D, HMM-BH-03, HMM-BH-04-S) were excluded
from the baseline assessment due to high turbidity levels (165 to 3740 NTU). Review of sampling records
indicated that sample from HMM-BH-03 was collected after an insufficient quantity of water (2.2 well
volumes) was removed, resulting in sampling of disturbed groundwater. Field notes also confirmed the
presence of sediment in samples from HMM-MW-01-D and HMM-BH-04-S. A summary of groundwater
quality data after screening for sediment presence and WQG exceedances is presented in Table 3-4.
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Table 3-4 Summary of Groundwater Quality Results and Exceedances
BC BC < < < S 3 =4
Approved | Working E E E = T &
Water Water = = = = @ =
: - =
Quality Quality = = = E s E
Guideline | Guideline | CCME | T = = T T
MAL MAL MAL (BGC) (BGC) (Stantec) | (Stantec) | (Stantec) (SNC
Analyte Units Lavalin)
Date Sample Collected 10/7/2015 | 10/8/2015 | 5/28/2019 | 5/28/2019 | 5/28/2019 | 5/23/2019
Turbidity NTU - - - 1.25 0.54 1.93 11.70 8.52 2.73
Arsenic (As)-Total mg/L 0.0125 - 0.0125 0.0095 0.0098 0.0128 0.0130 0.0115 0.0018
Arsenic (As)-Dissolved mg/L - - - 0.0093 0.0095 0.0107 0.0127 0.0113 0.0018
Copper (Cu)-Total mg/L 0.002 - - <0.0005 <0.0005 <0.0005 <0.0005 0.00204 0.00072
Copper (Cu)-Dissolved mg/L - - - 0.0014 <0.0005 <0.0002 <0.0002 <0.0002 0.0002
Manganese (Mn)-Total mg/L - 0.1 - 0.0221 0.0220 0.8110 0.0287 0.0375 0.0101
Manganese (Mn)-Dissolved | mg/L - - - 0.0219 0.0211 0.0045 0.0252 0.0191 0.0069
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Conclusion

As shown in Table 3-4 , the water quality results of undisturbed groundwater samples collected in the
area between the Westridge Marine Terminal and Burnaby Terminal indicate average total concentrations
of metal species were below applicable BC WQGs.

¢ Maximum total concentrations were marginally above applicable BC WQGs for total arsenic and total
copper; also, the maximum dissolved arsenic concentration was higher than applicable WQG for total
arsenic.

e The total manganese maximum concentration of 0.811 mg/L was eight times the BC WQG
(0.1 mg/L). This value is considered an outlier, given that this one value was notably higher than the
other samples collected, including those affected by elevated turbidity. The maximum dissolved
manganese concentration in that sample was 0.0045 mg/L.

e Arsenic and copper concentrations appear to be naturally elevated in groundwater, with some
samples marginally exceeding their WQGs. The maximum total arsenic concentration was 4% higher
than the WQG, and the sample contained 97% dissolved arsenic. The maximum total copper
concentration was 2% higher than the WQG and the sample contained non-detectable dissolved
copper. No toxicity concerns for these concentrations of metals are identified if groundwater is
discharged to the marine environment.

3.24 Oceanography and Marine Sediment Quality

Marine currents vary throughout Burrard Inlet, with the highest current velocities occurring at locations
where the inlet narrows at First and Second narrows, constricting water movement, and at the outflows of
large rivers. Currents in most of Burrard Inlet range from 0.3 to 1 m/s (Nijman 1990). The Terminal is
located in a broad section of Burrard Inlet (Central Harbour) with no large river outflows nearby (Figure
1-1). Currents in the vicinity of the Terminal are tied to the ebb and flood tides with observed currents
generally less than 0.2 m/s and predicted maximum currents of 0.41 m/s during a flood tide (EBA 2013).
The inner portions of Burrard Inlet are sheltered from prevailing winds and generally have limited fetch
(length along water over which wind blows in a particular direction). At the Westridge Marine Terminal
location, currents typically have two primary directions, west-southwest and east-northeast, which
correspond to the shoreline angle; however, some relatively strong currents (0.5 m/s) have also been
recorded in a southward direction towards the Terminal, particularly at mid-depths (EBA 2013).

Data on wave heights in Burrard Inlet are limited. Waves around the Westridge Marine Terminal are
generally small, which makes measurement difficult; however, modelled data predicts small wave heights
in Burrard Inlet (EBA 2013). Maximum wave heights in English Bay (off West Vancouver in a more
exposed location) were below 0.61 m 90% of the time during one year of monitoring (Thomson 1981).
Given the more sheltered location of the Terminal in Central Harbour, wave heights in this area will be
lower than those measured in English Bay.

The waters near the Terminal are circulated relative to tidal currents, tide cycles and with freshwater input
from the Seymour River and tidal exchange and currents in and out of the Second Narrows (BIEAP-
FREMP 2012). Ambient water quality, while generally considered good, is affected by release of
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contaminants from multiple industrial and municipal outfalls, discharge points and uncontrolled sources
within the Central Harbour, including municipal stormwater outfalls (BIEAP-FREMP 2012), vessels,
marinas and permitted industrial discharge.

Surface water salinity in Burrard Inlet typically ranges from 20-25 parts per thousand (ppt) during the
winter to less than 10 ppt during the summer consistent with input from freshwater sources creating a less
saline lens in the Central Harbour. In deeper waters of the Central Harbour, salinity is typically 29—-30 ppt
consistent with a marine environment (deYoung and Pond 1988, Nijman 1990). Deep water temperatures
in Burrard Inlet show less fluctuation over the year than in shallower waters; however, estuarine and tidal
flow at First and Second narrows can result in greater levels of vertical ocean mixing within the water
column in these areas (Nijman 1990). Sampling at the Westridge Marine Terminal in May 2013 reported
salinity levels ranging from 15 to 26 ppt (Trans Mountain 2013).

Marine sediment quality data has been collected historically by several sources as well as during the
Trans Mountain environmental assessment baseline studies; sediment quality data were also collected
and published in 2002 as part of the Burrard Inlet Environmental Action Program (BIEAP 2002). Sediment
quality in 2002 exceeded BC sediment quality thresholds at a number of Burrard Inlet sites, including
Central Harbour (MWLAP 2004) marine sediments for copper, lead, cadmium, mercury, zinc, polycyclic
aromatic hydrocarbons (PAHSs), polychlorinated biphenyl.

Sediment quality sampling was conducted in May 2013 as part of the Trans Mountain environmental
assessment baseline studies (Trans Mountain 2013). Results from the analysis of sediment samples
indicated that mercury exceeded the CCME Interim Sediment Quality Guidelines (ISQG) in 14 of 53
samples in the Westridge Marine Terminal area. Analyses also indicated that arsenic, cadmium, copper
and lead levels exceeded the ISQGs in multiple samples around the Terminal area. Metals were
concentrated in the top 0.5 m of sediment cores and generally decreased with depth in the sediment, with
the exception of zinc, chromium and copper, which had higher concentrations in samples below 1 min
sediment cores. Sediment metals collected in 2013 were compared to the results of the 2002 Burrard
Inlet sediment objectives monitoring program (BC MWLAP 2004) and indicated similar sediment metal
concentrations between sampling periods for arsenic, cadmium, copper, and lead.

3.2.5 Marine and Freshwater Water Quality

Consistent water quality monitoring data is not available within the past decade for the Central Harbour of
Burrard Inlet; however, historical water quality data from Burrard Inlet are available from 2002 when water
quality data were collected, and objectives published as part of the Burrard Inlet Environmental Action
Program (BIEAP 2002). Water quality exceeded BC WQG thresholds at a number of Burrard Inlet sites,
including Central Harbour for suspended solids, copper, and dissolved oxygen (MWLAP 2004).

Marine water samples were collected in 2013 by Trans Mountain as part of the Trans Mountain
environmental assessment baseline studies (Trans Mountain 2013). Samples were collected at 1 m
below the surface and 1 m above the bottom during flood and ebb tides. Salinity was consistent with
marine water sample results from 2002 (BIEAP 2002) and indicated a large range in seasonal freshwater
input. Metal concentrations in 2013 were lower than the BC WQG and CCME water quality guidelines for
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the protection of marine life (BC WQG 2018; CCME 2019), except for zinc in shallow waters (Trans
Mountain 2013). Hydrocarbons were below detection limits.

Baseline water quality monitoring sampling for the Terminal was conducted between February 2018 and
August 2019 (two trips in February 2018, two trips in March 2018, four trips in May 2019, one trip in July
2019, and three trips in August 2019) which included sampling to characterize freshwater water quality
entering the Terminal, changes within the Terminal, and marine water quality in the immediate vicinity of
the Terminal.

Sampling included both freshwater and marine locations selected to characterize both impacted and
unimpacted water quality conditions found within and around the WMT. Rationale for sampling location
selection (locations WT1 to WT11) is described in the Westridge Marine Terminal—Water Quality Results
(Appendix O) and shown in Figure 3-8. Detailed methods, results including summary statistics for all
sampling dates and locations, and quality control results are also presented in Appendix O. Ten locations
were sampled in 2018 (seven freshwater and three marine) and eight locations in 2019 (six freshwater
and two marine [surface and deep]). In 2018 only surface marine samples were collected, while deep
samples (1 m above the seabed) were also collected in 2019.

In situ measurements were taken for temperature, pH, dissolved oxygen, specific conductivity, and
turbidity at all sample locations. Samples were transported to ALS laboratories for analysis of general
chemistry (pH, specific conductivity, hardness, total suspended solids, turbidity), total metals, dissolved
metals, and hydrocarbons. Nutrient results (total ammonia, nitrate, nitrite, and total phosphorus) were
below CCME WQG and BC WQG in both 2018 and 2019 samples.

In situ results from all sampling trips in both years for freshwater locations indicated dissolved oxygen
concentrations between 3.9 to 76.8 mg/L, conductivity between 11 to 4052 ps/cm, pH between 6.5 and
10.4 and turbidity of 0.01 to 1385 NTU. Dissolved oxygen and conductivity did not show obvious seasonal
trends. TSS concentrations were generally below 100 mg/L except during sporadic events in March 2018.
Compared to freshwater sites, marine sampling results showed similar dissolved oxygen concentrations
from 7.9 to 13.3 mg/L, higher conductivity from 10,600 ps/cm (near a freshwater outfall) to 41,846 ps/cm,
similar pH between 7.2 and 9.9, and lower turbidity of 0.38 to 4.05 NTU. Temperature ranges were similar
in both marine and freshwater samples ranging from 4.6 (freshwater) and 10.5 (marine) degrees
centigrade in February to 18.3 degrees centigrade in August (freshwater).
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Summaries of analytical results including (where applicable) exceedances of CCME and BC WQG for
freshwater and marine samples are provided below. Full results can be found in Appendix O.

Freshwater:

e Total aluminum exceeded the CCME guideline (0.1 mg/L) at all sites in February and March 2018. All
locations except WT3 and one sampling occurrence at WT8 exceeded the CCME guideline in May
2019. Locations WT8 and WT10 exceeded the CCME guideline in July 2019. All locations except
WT3, WT11 and one WT8 occurrence exceeded the CCME guideline in August 2019. Dissolved
aluminum exceeded the BC guideline frequently at sites WT1, WT8, WT9 and WT10.

e Frequent exceedances of the CCME and BC WQG for total copper at most sites for all except the
August 2019 sampling periods, and exceedances of total iron guidelines at most sites for all sampling
periods.

e Occasional exceedances of CCME/BC WQG for total arsenic guidelines, CCME total cadmium
guideline, the BC WQG for total cobalt guideline and the BC WQG total manganese guideline,
particularly arsenic and cobalt at WT2 in March 2018 and WT4 in February 2018, and arsenic at WT2
and WT3 in August 2019.

e Hydrocarbon concentrations were below detection limit in all samples, with the exception of WT2 on
Trip 3, where F3 and F4 hydrocarbons were above the detection limit of 0.3 mg/L, with values of 1.06
and 1.97 mg/L respectively.

Marine:

e BC WQG guideline for boron was exceeded in all samples as expected as boron levels are commonly
above the BC WQG guideline in marine waters (CCME 2019)

¢ One sample from WT5-deep exceeded the BC WQG for total zinc guideline in May 2019

e Hydrocarbon concentrations were below detection limits in all samples

The metal concentrations that exceeded CCME or BC WQG generally occurred at reference areas (WT4,
WT8) and around the Terminal, suggesting naturally elevated levels that are not the result of Project
activities. The elevated turbidity, and associated high total metal concentrations, recorded at WT2 on
March 13, 2018 are likely associated with low flow causing higher levels of sediment in the water sample
as the water flows out of the concrete wall at this site. Corresponding dissolved metal levels were low at
WT2 on subsequent trips indicating the majority of metal present was bound to particles rather than in the
more bioavailable dissolved form and that metals concentrations had rapidly returned to more typical
conditions.

3.2.6 Soil Quality
3.2.6.1 Soil

The surficial geology of the existing onshore Terminal area is characterized by Pleistocene Vashon Drift
and Capilano Sediments (Armstrong and Hickock 1979). The Vashon Drift sediments (Va, Vb) are overlain
by the moderately high runoff potential Capilano Sediments (Cq4) which are sometimes mantled by
gravels.
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Vashon Drift (Va, Vb) is a till composed of glaciofluvial, glaciolacustrine and ice-contact deposits:

e V,, lodgement till (with sandy-loam matrix with clay content of 0% to 20%) and minor flow till
containing lenses and interbeds of glaciolacustrine laminated stony silt

e Vb, glaciofluvial sandy gravel and gravelly sand outwash and ice-contact deposits (clay content
<10%)

Capilano Sediments (Ca to Cq) are raised marine, deltaic and fluvial deposits:

e Cq, marine and glaciomarine stony (including till-like deposits) to stone-less silt loam (clay content 0%
to 30%) to clay loam (clay content 27% to 40%) with minor sand and silt normally less than 3 m thick
but up to 30 m thick, containing marine shells. These deposits thicken from west to east.

Armstrong and Hickock (1979) describe the area encompassing the entire Site as a uniform mix of glacial
drift:

e Lodgement and minor flow till, lenses and interbeds of sub-stratified glaciofluvial sand to gravel, and
lenses and interbeds of glaciolacustrine laminated stony silt up to 25 m thick but in most places less
than 8 m thick

e Overlain by glaciomarine and marine deposits similar to C4 normally less than 3 m but in places up to
10 m thick

¢ Marine derived lag gravel normally less than 1 m thick containing marine shell casts has been found
mantling till and glaciomarine deposits up to 175 m above sea level. Above 175 m above sea level till
is mantled by bouldery gravel that may be in part ablation till, in part colluvium, and in part marine
shore in origin.

The above descriptions of clay content are derived from the United States Department of Agriculture Soil
Texture Triangle (USDA 2018) cross-referenced with the description of soils (Armstrong and
Hickock 1979).

3.2.6.2 Baseline Soil Quality

Trans Mountain undertook a soil quality baseline assessment in 2019 to gather observational data related
to the soil quality in support of a possible Permit amendment. Additional soil analytical data collected from
the previously-completed 2017 Phase Il Environmental Site Assessment was also used to supplement
the data collected in 2019. The Soil Quality Baseline Assessment Report (Appendix P) provides a
summary of the analytical results of relevant soil sample data collected from 2017 and soil analytical
testing completed on soil samples from fifteen boreholes advanced in 2019 from the following three
proposed construction areas:

1. Foreshore Excavation Area
2. Manifold and Piperack Area
3. Tunnel and Substation Area
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The leachable characteristics of the soil data were also assessed to determine the potential for impacts to
surrounding surface water bodies. A copy of the Soil Quality Baseline Report is provided in Appendix P
for further information.

3.2.6.3 Methodology

Nineteen locations were investigated as part of the soil quality baseline assessment. The sample site
names and rationale for selection are provide in Table 3-5. The sample site locations are presented in
Figure 3-9 and Figure 3-10.

Table 3-5 Sample Location Rationale
Area Borehole ID Rationale

Foreshore Excavation Area HV17-01* These borehole locations were selected to provide a
HV17-02* representative selection of baseline soil conditions in the
HV17-03* Foreshore Excavation Area.
HV17-04*
HV19-01
HV19-02
HV19-03

Manifold and Piperack Area HV19-04 These borehole locations were selected to provide a
HV19-05 representative selection of baseline soil conditions in the
HV19-06 Manifold and Piperack Area. Boreholes HV19-06a, -06b

-Uoa and -06c¢, -07a and -07c were positioned in two cross-

HV19-06¢ sectional lines across the slope to collect samples from
HV19-07a varying depths.
HV19-07b
HV19-07¢c
HV19-08
HV19-09
HV19-10

Tunnel and Substation Area HV19-11 These borehole locations were selected to provide a
HV19-12 representative selection of baseline soil conditions in the
HV19-13 Tunnel and Substation area.
HV19-14
HV19-15

NOTES:

* = These boreholes were advanced during the Stantec 2017 Limited Phase Il Environmental Site Assessment
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Analytical services for the 2019 assessment were provided by ALS laboratories. The soil samples
collected for the assessment were submitted to ALS for analysis of one or more of the following:

e Flashpoint

e pH

e Grain Size

e Metals

o Toxicity characteristic leaching procedure (TCLP) metals
e TCLP PAHs

e TCLP VOCs

e Volatile hydrocarbons (VH)

e Volatile petroleum hydrocarbons (VPH)

e Benzene, toluene, ethylbenzene and xylenes (BTEX)

e XxLEPH/HEPH

e PAH

e CCME petroleum hydrocarbon constituents (PHC) fractions F1-F4

Observations

The headspace vapour level (HSVL) concentrations were measured in all soil samples during the field
investigation. The HSVLs ranged from less than detection limit (LTDL) of the instrument to 150 parts per
million by volume (ppmv).

The soil stratigraphy was generally observed to be a sandy silt fill (which varied significantly in depth)
overlying a poorly graded sandy silt/silty sand with gravel. This was consistent with the surficial geology
described above in Section 3.2.6.1.

Groundwater was encountered at approximately 2.5 m below ground surface (mbgs) in boreholes in the
foreshore excavation area (Figure 3-10) and was generally not encountered in other locations with the
exception of HV19-06C in the manifold and piperack area where groundwater was encountered at

1.0 mbgs and at HV19-11 and HV19-12 in the tunnel and substation area where groundwater was
encountered at 2.0 mbgs and 2.5 mbgs respectively.

Analytical Results

As noted above, soil samples were collected and submitted to ALS for the analysis of metals, PHCs and
PAHs. The analytical results from submitted soil samples in 2017 and 2019 were compared to the CCME
and BC CSR Industrial (IL) soil guidelines and/or standards. Please refer to Section 2.0 — Regulatory of
the Soil Quality Baseline Assessment Report in Appendix P for a detailed discussion of the applicable
guidelines and standards for the Terminal.

The concentrations of analyzed parameters from soil samples were within the applicable regulatory limits
except for pH values in multiple samples in 2019 and the concentration of arsenic in a sample in 2017.
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The reported pH values of samples in 2019 were outside the acceptable range (6.0-8.0) for CCME and
the soil sample obtained from HV17-4 in the Foreshore Excavation Area in 2017 arsenic exceeded the
CCME guideline and BC CSR standard.

In addition to the standard soil analysis, Stantec also requested that ALS complete TCLP analysis of
select soil samples for metals, PAHs and BTEX. The intention of this analysis was to provide a
conservative assessment of the leachability of potential contaminants, from soil to surface water, across
the Terminal. This is a conservative approach as TCLP analysis is used to simulate leaching in a landfill
(i.e., under acidic conditions).

The results of the TCLP analysis were summarized and compared to the CCME and the BC WQGs to
further evaluate whether leachable concentrations would exceed the WQGs for freshwater and marine
aquatic life. The TCLP results indicate that the concentration of various metal parameters exceeded the
applicable CCME and BC WQGs. The PAH and BTEX TCLP results were reported to be less than the
CCME and/or BC WQGs.

When comparing TCLP to the CCME and BC WQGs, the detection limits of several metal parameters
were raised to levels that are above the guidelines. As a result, this assessment was unable to determine
if the leachable concentrations for these parameters were above or below the applicable WQGs for these
parameters where they were reported as non-detectable (below detection limit). However, the soil
analytical results for those same parameters, with the exception of arsenic within the Foreshore
Excavation Area, were reported to be within the applicable soil standards and guidelines. Based on these
soil results, the TCLP results for these analytes (summarized below in Table 3-5), with the exception of
arsenic in the Foreshore Excavation Area, are not considered to be of concern.

The complete analytical results are summarized in the tables presented in Appendix P. These tables
provide a comparison of the reported analytical data to the applicable standards and/or guidelines.
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Table 3-6 provides a summary of the analytical parameters in soil that that exceeded the indicated criteria
within each construction area:

Table 3-6 Summary of Soil Quality Baseline Assessment Analytical Results that Exceeded an
Applicable Standard and/or Guideline

Construction Area
Standard/Guideline Foreshore Excavation Manifold and Piperack Tunnel and Substation
Exceeded Area Area Area
CCME SQG pH, arsenic pH no samples analyzed
exceeded

BC CSR Soil arsenic no samples analyzed no samples analyzed
Standards exceeded exceeded
CCME WQG Cadmium*, copper®, iron* Cadmium*, copper*, iron*, Cadmium®, copper®, iron*
(Leachate) lead*®
BC WQG (Leachate) copper, iron Copper, lead Copper, iron
NOTES:
* - For these parameters the detection limit for TCLP analysis were raised to levels that are above the CCME and
BC CSR WQGs

Quality Assurance and Quality Control

A detailed review of sampling data was completed by Stantec to confirm that the data presented is
reliable and applicable to support conclusions and this application. A review of the field methodologies
indicated that they were consistent with those considered acceptable based on Stantec standard
operating procedures and current regulatory requirements.

New soil samples collected during the program were submitted to ALS. As conveyed by the laboratory,
method blanks, control standards samples, certified reference material (CRM) standards, method spikes,
replicates, duplicates and instrument blanks are routinely analyzed as part of their QA/QC programs.

Sample integrity and reliability was checked by submitting field replicates. Whenever possible, BC ENV
guidance regarding the minimum number of quality control samples was followed for blind field duplicate
submissions.

The QA/QC program for analytical laboratory results included:

e Review of actual versus recommended sample holding times

e Review of sample temperature reported by the laboratory upon sample receipt

o Assessment of laboratory implemented QA/QC program (e.g., review of laboratory replicates,
laboratory spike summaries, etc.)

¢ Assessment of sample collection methodologies and laboratory reliability using calculated relative
percent differences (RPDs) between numbered and blind field duplicate/replicate samples
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The samples collected from the Terminal were submitted to a CALA-accredited laboratory that uses BC
ENV and CCME recognized methods to conduct laboratory analyses. The quality of the data set was
reviewed for holding time, temperature, laboratory quality assurance and control results, and field
protocols for proper sample collection. The data set derived from the sampling program was considered
representative of the Terminal conditions. Based on the results of the QA/QC Program, the data set was
considered reliable for the purposes of this assessment.

Conclusions

Based on the results from soil quality baseline assessment completed at Westridge Marine Terminal,
Stantec concludes that the concentration of arsenic present in soil obtained at the Foreshore Excavation
Area is greater than the applicable CSR and CCME IL standard and guideline respectively (see
commentary in Section 3.3.4 regarding leachate tests. Imported fill in this area is the most likely source of
these exceedances as there were no on-site activities identified that would contribute to this arsenic
exceedance. The concentration of arsenic in samples obtained from the remaining areas were reported to
be less than the applicable standard and/or guideline.

The remaining metal parameter concentrations were reported to be below the applicable standards
and/or guidelines for samples submitted from all three areas.

In addition to arsenic, the obtained pH values were outside the CCME acceptable range of pH 6-8 in soil
samples obtained from all three areas.

The concentration of PHCs, PAHs and VOCs in soil samples submitted and analyzed were reported to be
below the applicable standards and guidelines in all three areas.

The analytical results of the completed TCLP analysis indicate that cadmium, copper, iron and lead in
samples obtained from all three areas had elevated detection limits above the CCME and BC WQGs;
however, as analysis of soil samples reported concentrations that were less than the soil quality
standards and guidelines it was concluded that this presented no overall concern. The TCLP results for
cadmium, copper and iron were reported to be greater than the WQGs in the Foreshore Excavation Area
and the Tunnel and Substation Area, while cadmium, copper, iron and lead were reported to be greater
than the WQGs in the Manifold and Piperack area.

There were no data gaps identified in the completion of this section of the report.

3.2.7 Aquatics Resources
3.2.7.1 Freshwater Fish and Fish Habitat

There is no known freshwater fish-bearing habitat within the Terminal area. The nearest fish-bearing
habitat is downstream of the Terminal in the marine environment of Burrard Inlet. There is one non-fish
bearing freshwater watercourse within the Terminal (BC-789); however, there is no fish access between
Burrard Inlet and the watercourse due to the steep culvert gradient from the ocean, and an impassable
sump located downstream of the Terminal in the CP Rail ditch.
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Dynamite Creek is located approximately 35 m from the western edge of the Terminal and is the nearest
freshwater drainage outside the Terminal. Dynamite Creek is a steep gradient small ephemeral
watercourse. The lower reach of the watercourse is confined and piped under the CP Rail tracks to
Burrard Inlet. No records of fish habitat or fish presence have been identified.

The unnamed non-fish bearing watercourse BC-789 flows north across the Terminal through a
combination of open channel and culverted sections and then discharges into Burrard Inlet. Within the
Terminal, the watercourse crosses the southern fence line and flows downhill as an open channel for
approximately 20 m before entering a culvert, which directs flow northwest for approximately 15 m, before
passing through a 53 m long, open channel through a treed area. This 53 m open channel is located at
the centre of the proposed tunnel portal construction area. BC-789 then flows through a 15 m long culvert
under the Terminal access road where it briefly daylights again (approximately 1 m), before entering a
final culvert which conveys flows north, under the Terminal, to a discharge point north of the CP Rail
tracks along the Burrard Inlet shoreline. The 53 m section of open channel is subject to planned
construction works and a Water Sustainability Act section 11 permit for changes in and about a stream
was received on May 1, 2018.

3.2.7.2 Marine Fish and Fish Habitat

Burrard Inlet has a surface area of 11,300 ha and 190 kilometres (km) of shoreline (BIEAP-FREMP
2012). The inlet is approximately 50 km long from west to east, ranging between 0.5 and 3 km in width.
Water depths reach 220 m in the deep basin of Indian Arm (Stacey et al. 2002). The Central Harbour,
where the Terminal is located, is shallower, with maximum depth to 65 m. The mean tide within Burrard
Inlet is 3 m. The physical seabed at the Terminal has a moderate slope and reaches approximately -17 m
chart datum (CD) within 50 to 100 m of the shoreline. Beyond 100 m the seabed has a small bench that
extends approximately 200 m and then continues to deepen, although less steeply, with a decrease of
approximately 1 m for every 25 to 50 m.

A survey of intertidal habitat at the Terminal was conducted from August 18 to 19, 2012 (Stantec 2013).
The intertidal zone is dominated by coarse substrate types, particularly boulder and cobble rip rap.

Two shore types were identified in the intertidal zone: man-made rock ramps and rock cliffs. A total of 17
marine invertebrate species and eight marine algae species were identified. The most common sessile
invertebrate species were common acorn barnacles (Balanus glandulus) and blue mussels (Mytilus sp.),
and the most common motile invertebrate species were periwinkles (Littorina sp.) and limpets. The most
common algae species were rockweed (Fucus gardneri), Turkish washcloth (various genera), and green
rope (Acrosiphonia coalita).

A camera-mounted remotely-operated vehicle was used to survey subtidal habitat in and around the
Terminal from September 17 to 20, 2012 (Stantec 2013). The substrate observed consisted almost
entirely of soft bottom (silt, mud, sand) with traces of broken shells and wood debris. A small section of
steeply-sloping rip rap was identified inshore of the existing berth. A total of 32 species of fish and
invertebrates were observed, including 8 species of arthropod, 7 species of echinoderm, 9 species of fish,
4 species of cnidarian, 3 species of mollusk, and 1 species of tunicate. The dominant invertebrate species
include Dungeness crab (Metacarcinus magister), sunflower stars (Pycnopodia helianthoides), ochre
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stars (Pisaster ochraceus), giant plumose anemones (Metridium faricimen) and sea pens (Pennatulacea).
Algal diversity was relatively low, with most species occurring on the small section of rip rap. The
dominant algal species within the photic zone include brown bladed algae and sea lettuce (Ulva sp.).

Several fish species were observed during the 2013 subtidal survey. Pricklebacks and flatfish were
abundant on soft bottom habitat, and two sculpins were also observed. Flatfish were not identified to
species level, but likely included English sole, rock sole and starry flounder based on the known
distributions and habitat requirements of flatfish in British Columbia. Other fish that were not identified, but
likely to be present in the area include gobies and ronquils.

In the shallow rip rap sections and around pilings, several species of perch were observed, including
shiner perch, pile perch, kelp perch and striped perch. Two lingcod were also observed in the rip rap
habitat. Several small fish, likely juveniles, were observed during fieldwork. These fish could not be
identified due to poor visibility and swift movement. Although rockfish (Sebastes sp.) and Pacific salmon
(Oncorhynchus sp.) were not observed during fieldwork, both are known to use or migrate within Burrard
Inlet. Historically, Pacific herring (Clupea pallasii), anchovy (Engraulidae sp.) and eulachon (Thaleichthys
pacificus) have also been documented in Burrard Inlet (Stacey 1995; Hay 1985; Pierson 2011); however,
all three species have undergone drastic population declines in the region (Pierson 2011). Little
information is available on eulachon in the area; however, the population is thought to be sparse in the
Strait of Georgia (Hay 1985). The first herring spawning event recorded in Burrard Inlet in many years
occurred in False Creek in 2009 (Hume 2009); however, there are no recent records of herring spawning
near the Terminal within Central Harbour of Burrard Inlet.

3.2.8 Vegetation
3.2.8.1 Riparian

Marine riparian vegetation along the western foreshore (i.e., west of the existing utility dock) was cleared
in early 2018 during the excavation and removal of shoreline rip rap. The remaining marine riparian
vegetation east of the utility dock will be removed prior to the start of Phase 3 foreshore works.

Riparian vegetation along watercourse BC-789 in the tunnel portal area was cleared in early 2018 as part
of Phase 1 works. An additional smaller area of riparian vegetation near the southern boundary of the
Terminal property (south of the tunnel portal area) will be cleared prior to the start of Phase 3 portal
works. This vegetation also borders watercourse BC-789.

3.2.8.2 Upland

A survey of upland areas within the Terminal was carried out on September 3, 2014 and one patch of a
provincial noxious weed, Japanese knotweed (Reynoutria japonica), was observed. Additional invasive
plants of concern observed in the upland forested lands included: policeman’s helmet, morning glory, and
foxglove. No rare plants or ecological communities of concern have been identified within the upland area
of the Terminal to date. To accommodate the Works at the Terminal less than 1.3 ha of upland habitat
was cleared under the Phase 1 works (resulting in the removal of approximately 270 trees).
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3.2.9 Wildlife and Wildlife Habitat

The Westridge Marine Terminal is located at the edge of the defined English Bay and Burrard Inlet
Important Bird Areas (Bird Studies Canada and Nature Canada 2016). The Burnaby Mountain
Conservation Area is across highway 7A from the Westridge Marine Terminal and the Terminal is
adjacent to Barnet Marine Park. The Terminal is not located within or adjacent to any Migratory Bird
Sanctuaries (Government of Canada 2017), National Wildlife Areas (Government of Canada 2019),
Western Hemisphere Shorebird Reserves (WHSRN 2013), Ramsar Wetlands of International Importance
(Bureau of the Convention on Wetlands 2013), World Biosphere Reserves (UNESCO 2013), designated
caribou range (BC MOE 2008), ungulate winter range (BC MOE 2005a), or Wildlife Habitat Areas (BC
MOE 2005b).

3.2.10 Human Use and Protected Areas
3.2.10.1 Groundwater Users

Potable water is supplied in the region through the municipal water system, which derives its supply from
outside of the groundwater flow model domain. Historically and currently, groundwater wells are reported
on a voluntary basis and have no mechanism to track the volume or rate of extraction from different wells
(Hatch et al. 2017).

The British Columbia Geographic System (BCGS) Map Interface was accessed to search for the records
of water wells near the proposed alignment. The search yielded 52 well records. There are several
shallow wells owned by Shell Canada, at their Burnaby site, approximately 500 m west-southwest of
Westridge Marine Terminal; these appear to be observation or monitoring wells. The search did not
identify any water-supply wells (i.e., other groundwater users) within 4.5 km of any portion of the
proposed alignment.

3.2.10.2 Marine Use

Burrard Inlet has served as the Vancouver Harbour starting in the early 19% century with industrial and
municipal development along the shoreline being sources of wastewater discharge (MWLAP 2004;
PICES 2001). Industrial activities in Burrard Inlet include petroleum refineries, shipyards, chlorine plants,
food and seafood processing, fuel loading docks and marinas and forestry (PICES 2001).

The Terminal is located on approximately 6.2 ha of land owned by Trans Mountain, except for a small
portion of land leased from CP Rail. The Terminal is on the southern shoreline of Burrard Inlet. Burrard
Inlet can be divided into five sub-areas (BIEAP-FREMP 2012):

e Outer Harbour (comprising English Bay, False Creek and the area between Point Grey, Point
Atkinson, and the First Narrows)

e Inner Harbour (the area between the First Narrows and Second Narrows)

e Central Harbour (extending from the Second Narrows to Barnet Marine Park)

e Port Moody Arm (between Barnet Marine Park and Port Moody)

e Indian Arm (from Belcarra and North Vancouver to the Indian River estuary)
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The Terminal is in Central Harbour of Burrard Inlet. Land use at the Terminal is defined by the Burnaby
Official Community Plan, and the current land use at the Terminal is zoned as a Heavy Industrial District
with a zoning code of M3. The Terminal is surrounded by land designated as Park and Public Use District
(zone code P3) (the Barnet Marine Park) (BurnabyMap 2019).

Marine vessel traffic in Burrard Inlet is regulated by the VFPA. Marine vessel traffic in Burrard Inlet around
the Terminal included tugs, tankers, barges and other cargo vessels, service vessels, passenger vessels
(such as pleasure craft and harbour cruises), and fishing vessels (Stantec 2017).

Commercial fishing activity in Burrard Inlet targets Dungeness crab, prawn and shrimp. Typically, vessels
are smaller than those used by commercial fishers in the Strait of Georgia. A small commercial fishery for
surf smelt takes place in Burrard Inlet, mostly off spawning beaches in English Bay (DFO 2012).

3.2.10.3 Recreational Use and Protected Areas

There are various recreational uses near the Terminal that are popular for both terrestrial and marine
recreational use. The shoreline and marine areas of Burrard Inlet are used recreationally by residents and
visitors. There are several parks near the Terminal that support a variety of land and water-based
recreational activities including: Barnet Marine Park, Burrard Inlet Conservation Area, Scenic Park, and
Stratford Park.

Other land uses near Terminal include residential areas, and other industrial and commercial uses such
as: a railroad, marine transportation services (tug and barge services), and industrial facilities and
terminals.

The Terminal is located within the Rockfish Conservation Area 28—Eastern Burrard Inlet (Figure 1-1) and
is within the Tsleil-Waututh Burrard Inlet Action Plan boundary. The five goals outlined in the
Tsleil-Waututh Burrard Inlet Action Plan and their reference within this TAR are describe in Table 3-7.
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Table 3-7 Tsleil-Waututh Burrard Inlet Action Plan Goals and Relevant Sections of the TAR
Goal Section(s) of the TAR that Address Goal
Goal A: Improve Water Quality and Sections 2.1,2.2,2.4,3.3.4,0

Reduce Contamination

Goal B: Protect and Enhance Fish and Section 3.3.5
Wildlife Habitat

Goal C: Protect and Recover Key Section 3.3.5
Species Populations and Food Webs

Goal D: Protect and Restore Supporting | Section 3.3.5
Biophysical Processes/ Ecological

Integrity
Goal E: Identify and Track Emerging Trans Mountain has not addressed this goal specifically, but the
Issues reporting requirements and commitments in Section 4.4 will contribute

to this goal. Trans Mountain’s management plans incorporate adaptive
management strategies to track and correct potential environmental
issues.

3.3 ANALYSIS OF POTENTIAL IMPACTS

The Phase 3 activities at the Terminal have the potential to impact the quantity of water discharged from
the site as a result of a reduction in permeability of land surfaces and release of groundwater from tunnel
boring activities. Further, the Phase 3 activities have the potential to impact water quality and may result
in increased TSS levels, as well as pH levels as a result of concrete works, and total residual chlorine,
dissolved iron and propylene glycol as a result of the hydrostatic testing of delivery lines and facility
piping. TMEP has proposed several ESC and additional mitigation measures to manage and treat water
to a set of proposed permit limits as described throughout Section 2.0.

Sections 3.3.1 through 3.3.8 assess the potential impacts of the changes to permeability and the increase
in potential contaminants on the receiving environment and recommend additional mitigation measures
as necessary to further reduce these potential impacts. Following the application of these mitigation
measures, the potential impacts (as described below) on the receiving environment are expected to be
limited.

3.3.1 Hydrology

Hydrologic modelling was conducted to estimate the WTP capacity required to treat the construction
contact water from rainfall as a result of the Works during different sub-phases. Hydrologic modelling
methodology, results, and calibration/validation steps are described in the following sections.

Hydrologic modelling was completed for the sub-phases that require the West WTP (Phase 3.1),

East WTP (Phases 3.2 and 3.3), and Foreshore WTP (Phases 3.4.1 and 3.4.2). Treatment of contact
concrete curing contact water with CO2 bubblers during Phases 3.5. and 3.6 is described in Section 2.1.9;
WTPs are not in place during these sub phases.
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3.3.1.1 Hydrologic Modelling Methods

The construction contact water runoff response of the Terminal was modelled using the US Army Corps
of Engineers HEC-HMS software, version 4.2.1. The software was used to estimate the runoff generated
from the basins affected during Phase 3. The main modelling objective was to estimate discharge
expected, with various return period storms, at the WTPs.

Section 3.2.1 describes the storm events selected for this hydrological modelling and analysis. The larger
10-year and 100-year storms were selected because they are adopted as stormwater design criteria used
by the City of Burnaby to size stormwater infrastructure for minor and major systems, respectively
(Burnaby 2014). The two-year and five-year storms were selected for the analysis because they are
considered more common (higher probability) events. The probability of these storms occurring in any
given year is the inverse of the return period. Hence, the probability of the 2-year, 5-year, 10-year and
100-year events of occurring in any given year is 50%, 20%, 10% and 1%, respectively. Similarly,
probability of these events not occurring (PENO) in any given year is 50%, 80%, 90%, and 99%,
respectively.

The WTPs will be in operation for less than 27 months during the Works. The probability (P) of a storm
occurring at least once in the 27-month period (2.25 years) is calculated by the formula below:

P =1 — PENO*?

Therefore, the chances of a 2-year, 5-year, 10-year, and 100-year storm occurring at least once during
the 27-month period is 79%, 39%, 21%, and 2%, respectively.

For sizing WTPs, a 10-year storm event is selected which can accommodate the common storm events
(e.g., 2-year and 5-year). The minimum capacity target of a 10-year storm event was selected based on
professional judgement, experience with similar projects/developments, and City of Burnaby Engineering
guideline (Burnaby 2014).

The return period rainfall depths (Section 3.2.1) were discretized into 6-minute rainfall time-series using
the Soil Conservation Service Type 1a rainfall distributions. This rainfall distribution has been defined as
typical for the US Pacific Northwest and is extended to cover British Columbia’s lower mainland.

The Soil Conservation Service curve number approach was used to calculate the hydrological response
in the sub-basins (USDA 2009). These curve numbers are area-weighted for land use in catchment areas
of each WTP. Soil Conservation Service curve number calculations are included in Appendix Q for each
WTP. Soils on site are Capilano sediments overlying Vashon drift (Section 3.2.6.1). The Capilano
Sediments, glaciomarine soil, (Cq) are broadly described as silt loams and clay loams and are the
infiltration-limiting soils across the existing onshore Terminal area. These soils correspond to hydrologic
soil group C which has moderately high runoff potential when thoroughly wet and water transmission
through the soil is somewhat restricted. Group C soils typically have between 20% and 40% clay and less
than 50% sand and have loam, silt loam, sandy clay loam, clay loam, and silty clay loam textures

(USDA 2009).
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Average antecedent moisture conditions were assumed at the beginning of each storm event. Sub-phase
3.2 includes constant tunnel seepage rate of 10 I/s (this is equivalent of the maximum unmitigated flush
flow of 600 I/min; Hatch et al. 2017).

The Terminal was separated into sub-basins based on existing topography and drainage features.

The secondary containment areas (SCAs; dyked tank areas) around the tanks drain to the West and East
Permitted outfalls (Figure 1-2). Maximum catchment areas reporting to the West WTP during sub-phase
3.1, East WTP during sub-phases 3.2 and 3.3, and Foreshore WTP during sub-phases 3.4.1 and 3.4.2
are shown in Table 3-8 and Figure 3-11, Figure 3-12 and Figure 3-13. Specific to sub-phase 3.4.2, the
Spoils and Batch Plant barges will have sufficient water storage capacity to store the stormwater and are
drained to the Foreshore WTP the day after storm events. Land use in the basins draining to the WTPs
includes impervious (paved) areas, cleared land, and grassed areas. General direction of site runoff,
outside the areas that require water treatment, remains unchanged from that presented in Figure 1-2.

Water storage features of 75 m2 will be available for each of the East, and Foreshore WTPs, and a 60 m?3
water storage will be available for the West WTP. These storage features can attenuate the peak flow into
the West, East, and Foreshore WTP. Furthermore, a 225 m? pond will be installed at the tunnel portal
area and it will be able to attenuate the peak flow from the tunnel before mixing with surface water runoff
in the East WTP’s storage feature of 75 m3. The 24-hour storm peak flows into the WTPs were modelled
with these water storage features.

Table 3-8 Water Treatment Plant Catchment Areas and Associated Water Storage Volume

Water Treatment Plant Sub-Phases Requiring Maximum Contributing Water Storage Volume
the Water Treatment Catchment (ha) (m?)
Plant
West WTP 3.1 0.80 60
East WTP 3.2and 3.3 1.04 75
Foreshore WTP 3.4.1and 3.4.2 0.46 75
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3.3.1.2 Hydrologic Results

The hydrologic response of the WTP basins were calculated based on the assumptions outlined in
Section 3.3.1.1. Four 24-hour storm events (2-year, 5-year, 10-year and 100-year) were considered for
each model to estimate the peak flow.

Peak WTP inflow estimates with water storage of 75 m3 at the East and Foreshore WTPs, and 60 m? at
the West WTP are shown in Table 3-9. To accommodate the 10-year storm event, the capacity of the
West, East, and Foreshore WTPs should be 400 (GPM) (0.025 m?/s), 800 GPM (0.050 m?3/s) and

200 GPM (0.013 m?/s), respectively.

Table 3-9 Peak Water Treatment Plant Inflow Estimates
24-hour Storm Peak Flow (m?3/s)

Water Treatment Plant 2-Year 5-Year 10-Year 100-Year
West WTP 0.025 0.025 0.025 0.043
East WTP 0.050 0.050 0.050 0.075
Foreshore WTP 0.013 0.013 0.013 0.016

3.3.1.3 Model Calibration/Validation

Runoff forecast models are normally calibrated to the watershed system in question by entering known
input (rainfall) and output (streamflow) data. The model coefficients which represent physical variables or
“fixed” basin and channel characteristics are adjusted so that input (e.g., precipitation) variables produce
estimates of streamflow (Coulsen 1991).

The hydrological model could not be calibrated due to the lack of records for onsite stormwater flows.

As agreed to with BC ENV, to further validate the hydrologic model recorded rainfall events are to be
coded onto the HEC-HMS model using the assumptions in Section 3.3.1, and the results will be
compared to discharge measured in summer and fall of 2019. These results will be submitted to BC ENV
as a supplemental filing. Further, the inflows to the WTPs will be measured by flow meters; this flow data
can be used to validate the hydrologic model through comparison with modelled flows.

Before implementation of the abovementioned validations, an effort has been made to compare SCA’s
outflows to the precipitation on the impervious SCA. The climate station (ID:1101158) at SFU reported
data only sporadically in 2018. Data from this same period from Metro Vancouver weather station BU35
(Metro Vancouver 2018a9), located 3.7 km south-east of the Westridge Marine Terminal boundary, in the
south eastern corner of the Simon Fraser University campus (BCG Engineering Inc. 2009), was used in
this analysis. The 2018 rainfall data was acquired from Metro Vancouver via email inquiry.

9 Disclaimer: Please note that the data file provided by Metro Vancouver contains “Unverified Data”. Data in the file
has been subject to some automated quality assurance/quality control (QA/QC) procedures built into the data
acquisition system but may be subject to more detailed QA/QC procedures conducted by staff at a future time.
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This rainfall gauge is referred to by Metro Vancouver's Sewer and Drainage Operations as BU35, while
the Metro Vancouver Air Quality and Climate Change division refers to the gauge as T014. For the
purposes of this TAR, this gauge is referred to as BU35 (Figure 3-14).

The 2018 stormwater discharge information for SCAs was collected by hydrometric meters on the SCA
discharge valve. Daily precipitation data was converted into the daily inflow volume of the known area
(SCA’s) and compared to the daily volume discharge from the SCAs. A difference of 12% between the
annual inflow and outflow volume was determined for T201 (Figure 3-15); the difference was 33% for
T202 and T93 (Figure 3-16). Some of the differences between inflow and outflow volumes are due to
evaporation and infiltration of ponded water in the SCA’s before being discharged the following day.
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3.3.1.4 Water Treatment Plant Capacity and Discharge Quantity

During sub-phases 3.1 to 3.4.2, the West, East, and Foreshore WTPs are anticipated to treat construction
contact water from rainfall, and seepage and construction water from the tunnel. During sub-phases 3.5
and 3.6, CO2 bubblers will be used to treat concrete curing contact water. Proposed capacities and
associated water storage are summarized in Table 3-10, with the following assumptions:

o WTP capacity is calculated based only on treatment of construction contact rainwater, and seepage
and construction water from the tunnel

o Water from the following construction activities will be held and released for treatment and
subsequently discharged during dry periods, and was not included in calculations of WTP capacity:
— Concrete curing contact water in CO2 bubblers
— Groundwater and tidal-influenced seepage in the bore pit (Phase 3.1)
— Hydrostatic test water in tunnel delivery lines/facility piping

Table 3-10 Proposed Capacity and Water Storage of Water Treatment Plants

Capacity (Flow Rate) Water Storage (m?)

Water Treatment Plant
West WTP 2,180 m3/day (400 GPM) 60
East WTP 4,360 m3/day (800 GPM) 75
Foreshore WTP 1,090 m3/day (200 GPM) 75
Foreshore CO2 Bubbler 300 m3/day* 300"
NOTE:
* Foreshore CO2 bubbler capacity is based on the 90% wet scenario in Table 2-1, assuming the total volume being
discharged in one day.

When storm water is being treated, WTPs will discharge continuously. Trans Mountain will monitor daily
discharge quantity, through the electronic monitoring included as part of the Tervita WTPs and by
sampling of the water quantity leaving the WTPs in accordance with the Westridge Marine Terminal
Construction Water Quality Management Plan—Phase 3 (Appendix G).
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3.3.1.5 Ditch and Culvert Conveyance Capacity

It is important that stormwater management systems are designed to be able to transport stormwater on
site; ditches and culverts, as applicable, must be sized appropriately to manage water flows from the site.

Water from the East and West WTPs enter Burrard Inlet through culverts. Treated water from the East
WTP will be discharged into the storm drain that flows to Burrard Inlet under the CP Rail line by a 600 mm
culvert. Treated water from the West WTP will be discharged to the CP Rail ditch which is filled with
coarse-gravel (railway ballast). Although, water in the CP Rail ditch generally infiltrates to groundwater it
cannot be relied upon; therefore, it is conservatively assumed that water entering the CP Rail ditch from
the West WTP will be discharged into Burrard Inlet through a 750 mm culvert.

The two culverts discharging from the West and East WTPs terminate in outfalls onto the shore of Burrard
Inlet, and the slopes of these culverts are unknown. Therefore, the conveyance capacities of these
culverts are estimated using the Manning’s equation below, with the following assumptions: culverts are
flowing full, have a 1% slope and roughness coefficient of 0.03 (conservative assumption), and that
outlets and inlets are not flooded.

Where: Q = discharge (m3/s)
n = Manning’s roughness coefficient
A = cross sectional area (m?)
R = Hydraulic Radius (Area / Wetted Perimeter, m)
S = channel slope (m/m)

Based on these assumptions, the east and west culverts could convey 0.26 m3/s and 0.48 m?/s
respectively. These culverts can therefore convey the WTP discharge values (0.025 m?3/s for the West
WTP and 0.050 m?/s for the East WTP), plus other runoff from the rest of the Terminal for the 24-hour
storm with a 10-year return period.

3.3.1.6 Conclusion

The potential impact to hydrology as discussed above is the potential contact water discharge beyond the
capacity of WTPs. Based on current Project design and understanding of climate data and existing
hydrological conditions, the planned mitigation measures (including the use of the WTPs with water
storage) are anticipated to be effective in limiting the potential impact to hydrology to acceptable levels
(i.e., stormwater design criteria used by the City of Burnaby to size stormwater infrastructure for minor
systems; Burnaby 2014).
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3.3.2 Hydrogeology

A review of previous reports as well as recent field work indicates that a conceptual model is not suitable
to present groundwater and surface water effects together as there is a weak connection from the surface
to groundwater for contaminants to be transported.

3.3.2.1 Predicted Impacts on Groundwater

Impacts on groundwater users has been assessed in the general Project area instead of being specific to
a given groundwater user; because of the voluntary disclosure of groundwater use, not all groundwater
users can be identified. The presence of groundwater users is assumed, and potential impact is defined
spatially.

Potential groundwater quality impacts would be related to the construction phase of the tunnel boring
activities. Groundwater seepage within the tunnel as it is being constructed is generally deemed
compatible with the baseline environment. Based on recent undisturbed groundwater quality sampling
results, the average total concentrations of metal species were below applicable BC WQGs. Arsenic and
copper concentrations appear to be naturally elevated in groundwater, and the maximum total
concentration of these species only marginally exceeded their WQGs. No toxicity concerns for these
concentrations of metals are identified if groundwater is discharged to the marine environment.

In general, groundwater levels above the tunnel will be drawn down as tunneling progresses and
localized dewatering occurs, and the drawdown cone will slowly move along with tunnel boring alignment
(Hatch et al. 2017). This impact will be reversible. Groundwater level recovery will be initiated as soon as
tunnel walls are sealed as the tunnel boring machine moves forward.

Due to the bedrock aquifers’ low hydraulic conductivities, groundwater level recovery will be relatively
slow, resulting in groundwater levels lower than usual for a significant period of time, but gradually
recovering (Hatch et al. 2017). The recovery might occur over a few years, subject to annual weather
conditions.

Groundwater seepage to surface, along the Burrard Inlet escarpment, may see a reduction in flow during
the construction phase, due to the short vertical distance between the tunnel alignment and those
groundwater seepages to surface, caused by the dewatering action of the tunnel as it progresses. This
impact is reversible and temporary. Groundwater seepages to surface will resume flowing when the
proximal tunnel walls are sealed, and groundwater level starts recovering (Hatch et al. 2017).

3.3.2.2 Proposed Mitigation Measures

The proposed tunnel boring approach, including simultaneous wall sealing, will limit groundwater seepage
during construction hence limiting the quantity of water requiring treatment.
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Tunnel Boring Activities

A potential risk during tunnel boring activities is the release of groundwater. If groundwater flows are
encountered during tunnel boring activities, the TBM can be returned to a pressurized mode in a matter of
seconds and no water flows into the tunnel will occur. Additionally, conservative model outputs indicate a
maximum flush flow (unmitigated flows) of 600 L/min (Hatch et al. 2017); this has been incorporated into
hydrology modelling, and subsequently, the sizing of WTPs (see Section 3.3.1). Design features of the
TBM will further reduce the unlikely release of groundwater. These are summarized in Section 2.1.10.

The requirements of NEB condition 87 related to Groundwater Seepage Management Plan at the

Burnaby Mountain Tunnel Construction are addressed as follows:

e An estimate quantifying the anticipated average and maximum amounts of groundwater seepage into
the tunnel, and an assessment of potential impacts on the water table: the numerical groundwater
flow model predicts inflow rates between 1.5 and 3.0 litres per second (Lps) depending on storage
capacity value used for the bulk bedrock in which the tunnel will be bored. A cumulative inflow is
estimated at a bit less than 4,000 m3 over the time of construction. Predicted impacts are a drawdown
of the potentiometric head by tens of metres right above the tunnel, and between 0.1 to 1.0 m at 20 m
horizontal from the tunnel alignment.

e Adiscussion of Trans Mountain’s proposed pumping, treatment, and disposal options: Groundwater
and construction water will flow along the tunnel by gravity to the Westridge tunnel portal. From the
portal, water will be collected in a ditch at the entrance to the tunnel, along with any construction
water from portal operations. The collected water will flow to a sump where the water will be pumped
into a lined pond near the portal area. The lined pond will pre-treat potentially turbid water. Water will
then be conveyed to a WTP where turbidity, pH and flow will continuously be measured. The
treatment system will utilize a chitosan enhanced sand filtration system, which will include a liquid
flocculent injection system and sand filtration with automatic backwash. Excessive flow will be
handled at the source: tunnel boring will stop and ingress of groundwater will be sealed prior to re-
initiating boring.

e A description of the potential effects of dewatering of bedrock aquifers, springs and streams on local
groundwater and surface water resources, and of measures that Trans Mountain would implement to
mitigate such effects: If connection exists with gaining surficial streams within this zone of influence,
stream flow could be affected by few percent. The loss will be temporary. The effect will be mitigated
by the sealing of tunnel walls as the TBM progresses, allowing recovery of potentiometric head loss;
the tunnel will open for no more than 9 m at any given time. This will keep spatial and temporal
impact to minimum and restore bedrock to near-original porosity, avoiding the creation of preferential
flow paths.

e A description of measures that Trans Mountain would implement during the operations phase in the
event that there is groundwater seepage into the tunnel: the segments will be fully backfilled with Low
Density Cellular Concrete (LDCC) between low permeability concrete plugs. The LDCC backfill and
low permeability concrete plugs are designed to prevent groundwater flow paths. The LDCC will fully
encapsulate the pipelines and fill the voids.

Hydrogeological parameters assessment was carried out through an aquifer test and groundwater level
and quality data collection. Collected data was used, along with baseline groundwater level monitoring
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data, to build, calibrate and test a numerical groundwater flow model. The numerical groundwater flow
model was used to identify and quantify impacts on water resources. Analytical models were used to
estimate inflow rates using those same data from the hydrogeological assessment.

3.3.2.3 Data Gaps/Uncertainties

During tunnel boring, there is potential for a fractured bedrock area to be intercepted, producing a higher
instant inflow rate for a short period of time. The effects of these singular inflows would be temporary: the
tunnel walls will be sealed as the tunneling progresses.

3.3.2.4 Conclusion

Potential impacts to hydrogeology as discussed above are the potential impact to groundwater via
groundwater drawdown and groundwater seepage cut-off during tunnel boring. Based on current Project
design and understanding of baseline data and existing hydrogeological conditions, the planned
mitigation measures (including tunnel wall sealing) are anticipated to be effective in limiting the potential
impact to hydrogeology.

3.3.3 Oceanography and Marine Sediment Quality

The proposed Phase 3 Works are not expected to affect oceanographic conditions in the vicinity of the
Terminal (i.e., currents, tidal flux). Works on the foreshore area (i.e., excavation, ground improvement,
concrete foundation) will take place within and behind the sheet pile cells that isolate the work areas from
the marine environment. Works associated with the offshore superstructure for the marine trestles and
berths will take place above the water (the superstructure is supported on piles). All other works occurring
in upland areas (e.g., manifold and pipe rack construction, tunnel and substation construction, tunnel
reclamation) are land-based and physically removed from the ocean.

There is potential for Phase 3 Works to affect marine sediment quality through the introduction of
contaminants in discharge water—see Section 3.3.4 for a summary of potential impacts.

3.3.4 Marine and Freshwater Water Quality

The Works at the Terminal have the potential to result in a change in freshwater and marine surface
water quality as outlined in the following discussion. Overall, potential changes to water quality are not
anticipated to cause parameters to be above CCME or BC WQG as a result of Phase 3 activities.
Drinking water will not be impacted as there are no sources of drinking water within or downstream of the
Terminal.

Exposed soils have the potential to impact surface water quality. Vegetation clearing around the tunnel
portal, along the ditches and the marine foreshore has already occurred in previous phases. However,
Phase 3 activities on land will disturb soil during construction of the tunnel manifold, relocation or
modification of ditch alignments, and construction of outfalls. Exposed sediments can influence surface
water quality following precipitation events which may create surface run off within these exposed areas.
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The soil quality assessment (see Section 3.2.6) indicates that soil quality is generally good with all
parameters below guidelines, with the exception of one exceedance of the guideline for arsenic in the
foreshore excavation area. Leachate testing (TCLP) did indicate the potential for increased arsenic,
cadmium, copper, iron and lead concentrations above guidelines. In addition, the laboratory had to
increase the detection limits for cobalt, nickel, selenium and zinc above the CCME / BC CSR water quality
guidelines; therefore, to be conservative, it should be assumed that there is a possibility that these metals
may also be present in higher concentrations. However, leachate tests are not representative of natural
conditions as they utilize acids to determine leachable constituents and natural rainwater will not create
the same concentrations within runoff water. Therefore, to be conservative, it is assumed that exposed
soils have the potential to increase concentrations of these parameters within surface waters provided
there is an exposure pathway (i.e., soils are exposed during periods of precipitation).

Construction activities including concrete works and hydrostatic testing (outlined in Section 2.1.9) also
have the potential to increase contaminants, suspended solids and pH in surface water.

3.3.4.1 Mitigation

Land-Based Construction Activities: To mitigate the impact of exposed soils, soils will be covered
where feasible and revegetated following construction activities. Stockpiled soils will be stabilized using
land cover such as tarps, cocoa mats or equivalent.

Contaminants from Hydrostatic Testing: CO: bubblers will be installed and WTPs will be equipped
with additional modules capable of treating contaminants resulting from hydrostatic testing activities to the
limits proposed in Table 2-2.

Concrete Works: Concrete curing contact water can also increase pH levels. Surface contact water will
be directed to the CO2 bubblers and WTPs (as appropriate) prior to discharge. There currently is no
discharge criterion for pH under the existing Permit, as previous activities did not have potential for pH
changes. However, with the addition of concrete works it is recommended that a pH range of 7.0 To 8.7
be added to the Permit criteria (see Marine Water Quality below).

Total Suspended Solids: WTPs will be equipped to treat for TSS and Trans Mountain proposes a

75 mg/L limit for TSS during Phase 3. This aligns with the limit defined in the Land Development
Guidelines for the Protection of Aquatic Habitat (Appleby and Scarratt 1989; DFO 1993; Birtwell et al.
2008). Run-off will discharge to Burrard Inlet within the turbidity curtains around the discharge culverts
and outfalls.

Marine Water Quality: Discharge water has the potential to alter marine water quality through changes
to chemical constituents or the introduction of sediments. Discharge water will be treated to meet
discharge criteria prior to entering marine waters. Therefore, TSS levels at the discharge point, prior to
dilution, will already meet the permit requirements, and TSS levels will not be high enough to cause
impacts to the marine environment. Consequently, initial dilution zone modelling is not required. pH will
also be treated to meet marine water quality guidelines prior to discharge.
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Based on baseline studies (water, groundwater, soil) of existing conditions parameters not included within
the discharge criteria have the potential to occasionally be elevated in surface water. Naturally elevated
metals present in disturbed soils have the potential to cause temporary elevated levels in surface contact
water and would be associated with increased TSS. Metals associated with TSS would be removed with
TSS by the WTPs.

The use of turbidity curtains around the discharge locations has the potential to reduce the mixing ability
and slow down the dilution time particularly for sediment which cannot pass through the curtain; however,
as released water will be below discharge limits for TSS it is not anticipated that this will result in marine
areas with increased turbidity or sediment deposition outside the curtain.

3.3.4.2 Conclusion

The potential impact to marine and freshwater water quality as discussed above is the potential impact to
marine water quality as a result of construction activities which may disturb soils cause changes to
surface water quality which would be discharged into the marine environment. Based on current Project
design and understanding of baseline data and existing water quality conditions, the planned mitigation
measures (including WTPs, erosion and sediment control measures and surface water controls) are
anticipated to be effective in limiting the potential impact to marine and freshwater water quality

(e.g., water quality meeting CCME or BC WQG).

3.3.5 Aquatic Resources
3.3.5.1 Freshwater Fish and Fish Habitat

There is no freshwater fish habitat within the Westridge Marine Terminal. One watercourse, BC-789

(a non-fish-bearing stream) is present within the Westridge Marine Terminal property. BC-789 flows north
across the Terminal through a combination of open channel and culverted sections and then discharges
into Burrard Inlet. The nearest fish-bearing habitat is the marine environment of Burrard Inlet. There is no
fish access between Burrard Inlet and BC-789 due to culvert connection, culvert gradients and a sump
pump located downstream of the WMT and the CP Rail ditch. A Water Sustainability Act section 11 permit
for instream work at BC-789 for the Westridge Marine Terminal was issued by the OGC on May 1, 2018.
Works at this location are subject to mitigation measures developed to protect flow and water quality and
limit impacts to downstream fish-bearing habitats (i.e., the marine environment).

In consideration that the drainage pathway from the WTP to the marine environment does not provide fish
habitat, no adverse effects to the freshwater receiving environment are anticipated as a result of
discharges from Phase 3 activities.
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3.3.5.2 Marine Fish and Fish Habitat

For Phase 3 construction activities the Terminal outfalls and effluent will discharge into Burrard Inlet
adjacent to soft-sediment aquatic habitats. Potential impacts from these activities will be controlled using
the WTP prior to discharge and installation of turbidity curtains at each outfall. Increased TSS and/or
changes to pH are anticipated to be the most likely potential impact to the marine environment from
freshwater discharge.

Elevated TSS concentrations in marine waters may result in sublethal and, in extreme instances, lethal
effects to fish and invertebrates present in the area. Fish eggs and fish larvae are susceptible due to their
inability to move away from areas of dispersing suspended sediment (Morgan and Levings 1989;
Newcombe and Jenson 1996). Juvenile and adult fish are more mobile and tend to avoid areas with
elevated TSS concentrations (Servizi and Martens 1992; Newcombe and Jensen 1996; Wilber and Clarke
2001). Appleby and Scarratt (1989) provide evidence that nearshore fish and invertebrates experience,
and can survive a wide range of suspended sediment concentrations. In many instances nearshore fish
and invertebrates experience sediment transport along the shoreline associated with tides and currents,
and also experience high turbidity associated with seasonal plankton blooms. As described in Section
3.3.4, water discharged to Burrard Inlet will be below the discharge limits for TSS. With the installation of
turbidity curtains around the outfalls, temporary increases in TSS over background levels will be confined
to relatively small areas around the outfalls. The turbidity curtains will also act to exclude fish and
invertebrates, further mitigating potential effects.

Marine users including marine vessel traffic, commercial and recreational fishing vessels, and other
recreational users (e.g., paddle boards, kayaks) will not be impacted by the Works as there will be no
changes to the marine physical environment or marine water quality, except within the turbidity curtain.
This area is already inaccessible to marine uses as it is behind the marine construction safety boom
which defines and limits access to the active Westridge Marine Terminal construction and operations
area. More information about navigation safety is available in NEB Condition 48 report.10

3.3.5.3 Conclusion

Potential impacts to marine and freshwater habitats as discussed above are through the potential impacts
to freshwater and marine water quality which may impact habitat quality during construction activities.
Based on current Project design and understanding of baseline data and existing conditions, the planned
mitigation measures (including the use of the WTP prior to discharge and the installation of turbidity
curtains at each outfall) are anticipated to be effective in limiting the potential impact to marine and
freshwater habitats.

0 NEB Condition 48: Navigation and Navigation Safety Plan (NEB Filing ID A90948): https://apps.neb-
one.gc.ca/REGDOCS/File/Download/3540106
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3.3.6 Vegetation

Vegetation and riparian area clearing as described in the Westridge Marine Terminal Phase 1 information
update (submitted to BC ENV August 17, 2017) will have been completed prior to the start of Phase 3
activities; no additional impacts on vegetation during Phase 3 are expected.

Introduction or spread of weeds, or both, during Project activities will act cumulatively with existing
operation and maintenance activities. However, proposed invasive species management measures for
the Project and, by association, TMEP "', will limit potential impacts.

3.3.7 Wildlife and Wildlife Habitat

Direct impacts on wildlife and wildlife habitat by the Phase 3 construction activities are not expected as
wildlife habitat is limited.

3.3.8 Human Use

Groundwater users were not identified within 4.5 km of any portion of the proposed tunnel alignment;
therefore, no impact to human use is anticipated.

Marine users including marine vessel traffic, commercial and recreational fishing vessels, and other
recreational users (e.g., paddle boards, kayaks) are not anticipated to be impacted by the Works as there
will be no changes to the marine physical environment and changes to marine water quality are
anticipated to be limited to within the turbidity curtain. This area is already inaccessible to marine users as
it is behind the marine construction safety boom which defines and limits access to the active Westridge
Marine Terminal construction and operations area. More information about navigation safety is available
in NEB Condition 48 report. 2

" NEB Condition 45: Weed and Vegetation Plan for the Trans Mountain Pipeline ULC Trans Mountain Expansion
Project (NEB Filing ID A85541-13): https://apps.cer-rec.gc.ca/REGDOCS/File/Download/3307970

2 NEB Condition 48: Navigation and Navigation Safety Plan (NEB Filing ID A90948): https://apps.neb-
one.gc.ca/REGDOCS/File/Download/3540106
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40 PROPOSED CHANGES TO PERMIT CONDITIONS

Following the application of mitigation and erosion and sediment control measures, the implementation of
management plans, the installation of three WTPs and CO: bubblers, the potential impacts on the
receiving environment are expected to be limited.

To accommodate changes to stormwater discharge during Phase 3 Works on the Terminal, proposed
amendments to the Permit are provided below.

4.1 DISCHARGE QUANTITY

During the Phase 3 activities, changes to the management and discharge of site water, compared to
existing conditions, include:

e Water from disturbed areas during sub-phases 3.1 to 3.6 will be treated in the WTPs and CO2
bubblers prior to discharge into Burrard Inlet. Under existing site conditions, runoff from these areas is
considered non-contact water and discharges into Burrard Inlet without treatment.

o Additional water expected to discharge into Burrard Inlet, compared to under existing conditions,
includes the water used for hydrostatic testing and seepage during tunnel boring activities.

Hydrostatic test water will be held in the tunnel delivery lines and facility piping and released as per
Section 2.1.11.5 (i.e., during drier conditions) and have not been incorporated as an input in the
hydrologic modelling, which simulates the rain-driven discharges. Further, the tunnel boring seepage is
expected to contribute a limited volume of water to existing stormwater volumes.

The current Waste Discharge Permit (#3678) (Appendix B) is for effluent discharge from the dyked tank
farm through two discharge locations (E213525 and E258155; Figure 1-2); the Permit allows for the
continuous discharge of up to 415 m2 per day and an annual average rate of 26 m3 per day, per location
from these two locations. Trans Mountain requests that the Permit be amended as described in Table 4-1
with the provision of a daily discharge quantity limit for each compliance point (i.e., WTP or CO2z bubbler).
Trans Mountain requests that the current permitted annual average rate of discharge (26 m3 per day per
location) be removed for locations E213525 and E258155 and that no fixed quantity be implemented for
the new compliance locations because the average or total annual stormwater discharge is dependent on
the number of and magnitude of rainfall events.
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Table 4-1 Proposed Discharge Quantity Limits for Each Compliance Point
Compliance Point Daily Discharge
Quantity (m3)
Existing Permit #3678 location E213525 415
Existing Permit #3678 location E258155 415
West Water Treatment Plant 2,180
East Water Treatment Plant 4,360
Foreshore Water Treatment Plant 1,090
Foreshore CO2 Bubbler 300

4.2 DISCHARGE QUALITY
4.2.1 Total Suspended Solids and Total Extractable Hydrocarbons

The existing Permit #3678 includes a permit limit for TEH (5 mg/L), while the Phase 2 Approval included a
permit limit for both TSS (75 mg/L) and TEH (5 mg/L). Trans Mountain proposes that given the similarity
of construction activities between Phases 2 and 3, as well as the assessment of potential impacts on the
receiving environment described in Section 3.3:

1. TEH limit of 5 mg/L be retained for Phase 3 for all compliance points and during all sub-phases
(construction activities are not expected to effect areas that may come in to contact with oily water)

2. A permit limit of 75 mg/L for TSS be added to Permit #3678 at all new compliance points and during
all sub-phases

In addition, the following four-stage process is being adopted:

-_—

Ongoing restoration at construction areas

2. Ongoing mitigation measures, with proven effectiveness, e.g., weather forecasting and adjusted work
activities

3. Installation of WTPs, sumps and pumps to manage discharge

4. Monitoring around the Terminal at construction locations to effectively manage discharge from

construction activities

As described in Section 2.4.1, a TSS-turbidity curve will be established for the Westridge Marine Terminal
to allow for conversion of in situ turbidity measures to TSS for comparison to the compliance threshold.
This will be submitted as a supplemental filing.

422 pH

With the addition of concrete works during Phase 3, and in consideration of the associated mitigation
measures related to runoff from concrete activities, including the installation of a COz2 bubbler to treat for
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elevated pH, Trans Mountain proposes a pH limit of between 7.0 and 8.7 to align with the BC WQGs
(BC ENV 2019) from all new compliance points and during all sub-phases.

4.2.3 Potential Contaminants from Hydrostatic Testing Waters and Municipal
Water

As described in Section 2.1.11 and presented in Table 2-2, potential contaminants could be present in
hydrostatic test water. Trans Mountain requests that limits be added to Permit #3678 for pH, total residual
chlorine (only when municipal water is used), dissolved iron and propylene glycol to cover instances when
hydrostatic testing is taking place.

4.3 AUTHORIZED WORKS

No changes are proposed to the existing discharges from the dyked tank areas included in the Permit
#3678 (E213525 and E258155) as part of Phase 3 construction activities. Trans Mountain requests that
the Permit be updated to include the locations of four new compliance points in the updated Permit.

The infrastructure in place for each of the proposed new compliance points include only temporary WTPs,
COz2 bubblers, and ESC and mitigation measures; permanent infrastructure will not be active during
Phase 3. Trans Mountain proposes that the authorized works be updated as part of the Phase 4
operations activities Permit Major Amendment application when this infrastructure will be in operation.

4.4 PERMIT CONDITIONS, INCLUDING MONITORING AND REPORTING
REQUIREMENTS

Trans Mountain requests that the water quality parameters and associated limits as described in Table
4-2 be added to Permit #3678 dependent on the construction activity or phase of construction.

Table 4-2 Proposed Water Quality Parameters to Add to Permit #3678
Parameter Proposed Limit

TSS 75 mg/L
pH 7.0-8.7
Total extractable hydrocarbons (TEH) 5 mg/L
Total residual chlorine’: 2 0.003 mg/L
Dissolved iron’ 0.35 mg/L
Propylene glycol' 500 mg/L
1 Only during hydrostatic testing
2 Only when municipal water is used.

Table 4-3 identifies the compliance point for each sub-phase, and based on construction activities during
each sub-phase, details the parameters that will be monitored. Water quality monitoring for Permit
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compliance will take place as water leaves each of the three WTPs (East, West or Foreshore), or from the
Foreshore CO:2 bubbler (see Figure 4-1 and Table 4-3).
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Table 4-3 Permit Compliance Points and Parameters
Compliance Parameters
Sub-Phase | Compliance Point | Latitude N | Longitude W | Discharge TSS pH TEH Hydrostatic TEH alone?
Quantity Test
(m3/d) Parameters'
3.1 West WTP 49.288468 | -122.956119 2,180 V4 NG NG V4 -
3.2and 3.3 East WTP 49.289483 | -122.952034 4,360 V4 NG NG V4 -
3.4.1 and Foreshore WTP 49.289941 -122.953012 1,090 4 v v - -
3.4.2
3.5and 3.6 Foreshore CO2 Dependent on location of 300 - v - v -
Bubbler construction activities
Ongoing Westridge Marine Terminal Operations
West Exit of T-201 49.288449 | -122.957330 4152 - - - - v
Permitted (E258155)
Discharge
East Exit of T-202 49.289635 | -122.954261 4152 - - - - v
Permitted (E213525)
Discharge
NOTES:

2 No change from existing permit

C1; East WTP = C2; Foreshore WTP = C12; and Foreshore CO2 Bubbler = C16.

T As described in Section 2.1.11.4 and Table 4-2—total residual chlorine, dissolved iron, propylene glycol

The Westridge Marine Terminal Construction Water Quality Monitoring Plan—Phase 3 (Appendix G) references the following compliance points: West WTP =
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Discharge water from sub-phases 3.1 — 3.6 (either following exit from a WTP or from a COz2 bubbler) will
enter Burrard Inlet from six main discharge locations each behind a turbidity curtain if construction
activities are active—see Figure 4-1. Note that in some cases discharge flows are combined, a discharge
location may move along the shoreline to accommodate construction activities, or an outfall is removed
(see Section 2.1.5) as construction progresses. Detail on which discharge location is active during a sub-
phase can be found in Appendix E.

Monitoring and reporting will include monthly and end-of-year reporting on water quality discharge
monitoring results. Reporting will include exceedances, if any, of Permit levels over the duration of the
Works, with dates and descriptions. Details of water quality monitoring are outlined in the Westridge
Marine Terminal Construction Water Quality Monitoring Plan—Phase 3 (Appendix G) for the Terminal
which was developed in consultation with BC ENV. A Compliance Monitoring Plan will be developed
following Permit issuance and submitted to BC ENV as per the Permit guidance.

In the event of a non-compliance, Trans Mountain will:

¢ Immediately notify the Director of EMA, BC ENV of any non-compliance with the Permit

¢ Identify remedial actions and controls implemented within 24 hours

e  Submit a written report on the non-compliant event (i.e., discharge and quality, etc.) to the Director of
EMA, BC ENV within 30 days of the event, including: test results, probable causes, toxicity results,
and remedial actions

Spills to the environment will be reported immediately in compliance with the Spill Reporting Regulation
with notification to the Provincial Emergency Program at 1-800-663-3456. In addition, Trans Mountain will
adhere to the mitigation measures outlined in the Westridge Marine Terminal EPP and EMP related to
spills (Appendix A).
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5.0 CLOSURE

The proposed Phase 3 Works at Westridge Marine Terminal require a Major Amendment of Permit #3678
under the Waste Discharge Regulation and Public Notification Regulation of the EMA through the BC
ENV. This TAR was prepared on behalf of Trans Mountain to apply for the required Major Amendment of
EMA Permit #3678 and was based on BC ENV’s March 13, 2019 email addressed to Trans Mountain
titted 2019-03-13 AID with Final IRT for WMT Phase 3. Trans Mountain will continue to engage with BC
ENV regarding the appropriate Permit terms and conditions for the proposed Works outlined in this Permit
amendment application.

We trust that the information summarized in this Report and associated attachments meet BC ENV’s
requirements for reviewing proposed Phase 3 Works at the Westridge Marine Terminal.
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Trans Mountain Expansion Project
info@transmountain.com | 1.866.514.6700 | www.transmountain.com |  @TransMtn

VIA ELECTRONIC SUBMISSION
July 20, 2018

National Energy Board
Suite 210, 517 Tenth Avenue S.W.
Calgary, Alberta T2R 0A8

To: Ms. Sheri Young, Secretary, National Energy Board
Dear Ms. Young:

Re: Trans Mountain Pipeline ULC (“Trans Mountain”)
Trans Mountain Expansion Project (“Project”)
Westridge Marine Terminal (Phase 1)
Condition 81: Westridge Marine Terminal Environmental Protection Plan

National Energy Board Condition Compliance Letter No. 19

NEB Condition Compliance Letter No. 19 highlighted an inadvertent omission made in the
Westridge Environmental Protection Plan (EPP) Rev 5, filed with the Board in March 2018. That
omission has been corrected as per the direction of the Board, and Trans Mountain hereby files
the Westridge Marine Terminal EPP Rev 6. The only change in the document from Rev 5 is
addition of a sentence in Section 6 and updating of dates as set out in Table 1 below.

TABLE 1: WESTRIDGE MARINE TERMINAL NEB CONCORDANCE TABLE

Section Sub-heading Update/Change Reason

All - Updated relevant dates and revision

numbers throughout the EPP Update the WMT EPP

Section 6 Species at Risk or Species of Concern Added “Report observations of species of
PDF page 14 concern immediately to an Environmental Letter Report No. 19

Inspector’

Should you have any questions or wish to discuss this matter further, please contact the
undersigned at requlatory@transmountain.com or (403) 514-6400.

Yours truly,
Original signed by

Scott Stoness
Vice President, Regulatory and Compliance
Kinder Morgan Canada Inc.

Suite 2700, 300 — 5 Avenue SW, Calgary, AB T2P 5J2 CANADA
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TABLE OF CONCORDANCE

National Energy Board (NEB) Condition 81 is applicable to the OC-064 (CPCN) legal instrument. Table 1
describes how this Westridge Marine Terminal EPP addresses the Condition requirements applicable to

Project activities.

TABLE 1

LEGAL INSTRUMENT CONCORDANCE WITH NEB CONDITION 81

NEB Condition 81

0C-064
(CPCN)

The updated EPP must be a comprehensive compilation of all environmental protection
procedures, mitigation measures, and monitoring commitments, as set out in Trans Mountain's
Project application, its subsequent filings, or as otherwise committed to during the OH-001-2014
proceeding. The updated plan must describe the criteria for implementing all procedures and
measures using clear and unambiguous language that confirms Trans Mountain’s intention to
implement all of its commitments. The updated EPP must include the following:
a) environmental procedures (including site-specific plans), criteria for implementing these
procedures, mitigation measures and monitoring applicable to all Project phases and
activities;

Environmental procedures, criteria for implementing these
procedures, mitigation measures, and monitoring applicable
to all Project phases and activities are described throughout
this EPP.

Site-specific plans are provided in Appendix D of this EPP.

b) policies and procedures for environmental training and the reporting structure for
environmental management during construction, including the qualifications, roles,
responsibilities, and decision-making authority for each job title identified in the updated
EPP;

Section 4.0 of this EPP and the Compliance Management
Plan (Volume 10 of the Environmental Plans).

c) any additional measures arising from supplemental pre-construction studies and surveys;

Resource-Specific Mitigation Table
(Appendix D of this EPP).

d) updated contingency plans and management plans;

Updated contingency plans are provided in Appendix B of
this EPP.

Updated management plans are provided in the
accompanying Volume 6 of the Environmental Plans.

e) updated facility drawings, including relevant site-specific resources and mitigations;

Appendix E of this EPP.

f)  adescription of how Trans Mountain has taken available and applicable Aboriginal TLU and
TEK into consideration in developing the plan, including demonstration that those Aboriginal
persons and groups who provided Aboriginal TLU information and TEK, as reported during
the OH-001-2014 proceeding and/or pursuant to Condition 97, had the opportunity to review
and comment on the information; and

Section 1.2 and Appendix F of this EPP.

g) asummary of its consultations with Appropriate Government authorities and any potentially
affected Aboriginal groups. In its summary, Trans Mountain must provide a description and
justification for how Trans Mountain has incorporated the results of its consultation,
including any recommendations from those consulted, into the plan.

Appendix F of this EPP.
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ABBREVIATIONS AND ACRONYMS

Abbreviation/Acronym Full Name
the Application Facilities Application
ATK Aboriginal Traditional Knowledge
BC British Columbia
BC MFLNRO British Columbia Ministry of Forests, Lands and Natural Resource Operations
BC MOE British Columbia Ministry of Environment
BC OGC British Columbia Oil and Gas Commission
CMP Compliance Management Plan
CRA commercial, recreational and Aboriginal
CSA Canadian Standards Association
dB Decibel
DFO Fisheries and Oceans Canada
EPP Environmental Protection Plan
ERP Emergency Response Plan
ESA Environmental and Socio-Economic Assessment
ESC Erosion and Sediment Control Plan
GIS Geographical Information System
GPS global positioning system
ISLMS Integrated Safety and Loss Management System
km Kilometre
KEEP Knowledge and Experience Enhancement Program
KMC Kinder Morgan Canada Inc.
MOC Management of Change
m Metre
NEB National Energy Board
NEB OPR National Energy Board Onshore Pipeline Regulations
RCT Regulatory and Compliance Team
SARA Species at Risk Act
TEK Traditional Ecological Knowledge
the Project Trans Mountain Expansion Project
the Program Environmental and Compliance Education Program
TLU Traditional Land Use
TMEP Trans Mountain Expansion Project
Trans Mountain Trans Mountain Pipeline ULC
TSS total suspended solids
VFPA Vancouver Fraser Port Authority
WHMIS Workplace Hazardous Materials Information System
WMT Westridge Marine Terminal
WQM water quality monitoring
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GLOSSARY
Term Definition

air quality A measure of the chemical pollutant loading in the atmosphere. As a measure or metric, it is generally related to human
health endpoints, odour thresholds or environmental effects that are developed and regulated by municipal, provincial or
federal government authorities. Ambient air quality objectives or standards have been developed to reflect the more
stringent effect and measured or predicted levels are commonly compared to these values as a gauge of compliance as
well as the degree of quality of the air.

Appropriate Government The regulators and relevant government authorities that are to be consulted prior to and during construction regarding

Authorities approvals, notifications, constraints and the direction of activities.

berthing dolphins A group of steel piles that form a vessel berth structure.

borrow material Imported, non-native soil, aggregate or consolidated materials that are used during construction.

construction footprint

This area comprises the permanent facility footprint and temporary workspace that is disturbed during construction.

circular sheet pile wall

Circular structures made of sheet piles placed in a vertical configuration down to the substrate and linked together to form
circular cells. The ground inside the cells will have ground improvement measures implemented to meet seismic design
requirements.

Contractor The main company contracted for the construction coordination, supervision and completion of the Westridge Marine
Terminal component of the Trans Mountain Expansion Project.

COSEWIC Committee on the Status of Endangered Wildlife in Canada

development zone The area located within the facility footprint, where facility infrastructure is located.

Environment, Health and Safety
Policy

Kinder Morgan Canada Inc.’s Environment, Health and Safety Policy, which has been adopted by Trans Mountain. This is
the formalization of Trans Mountain’s commitment to conduct business in a safe and environmentally responsible
manner.

Environmental and Compliance
Education Program

An Environmental and Compliance Education Program (the Program) has been designed to ensure that all Project
personnel have adequate knowledge of environmental protection and mitigation measures, as well as the Compliance
Management Plan. The Program ensures that work is conducted in accordance with all applicable legal requirements,
regulations, permits, approval Conditions, and all commitments made by Trans Mountain.

environmental feature

An environmental feature includes rare plants and rare ecological communities, wildlife species at risk, species of
concern,, wildlife habitat, archaeological features, TLU sites and any other sensitive environmental or cultural features.

feasible

Capable of being reasonably accomplished or brought about given environmental and economic considerations.

Health, Safety and Environment
Policy

The formalization of Trans Mountain Pipeline ULC's commitment to conduct business in a safe and environmentally
responsible manner supported through a series of commitments.

high tide

The state of the tide at its highest level.

hydrostatic testing

The use of water for hydrostatic testing facility piping in order to expose potential defects or leaks and to ensure integrity.

Kinder Morgan Canada Inc.

Kinder Morgan Canada Inc. is a corporation owned by Kinder Morgan Inc. Kinder Morgan Canada Inc. operates Trans
Mountain Pipeline L.P., a general partner of Trans Mountain Pipeline ULC.

low tide The state of the tide at its lowest level.
Lower Mainland Region The geographic area located approximately west of Hope, British Columbia to Vancouver, British Columbia.
merchantable timber Timber that will be salvaged and meets the minimum salvage specifications.

mitigation measures

Mean measures for the elimination, reduction or control of a project’s adverse environmental effects, including restitution
for any damage to the environment caused by such effects through replacement, restoration, compensation or any other
means.

mooring dolphins

A group of steel piles used as a point to moor vessels.

National Energy Board

An independent federal agency established in 1959 by the Parliament of Canada to regulate international and
interprovincial pipelines and associated facilities.

Noxious weeds A plant designated in accordance with the regulations as a Noxious weed, which includes the plant's seeds; a person
shall control a Noxious weed that is on land in which the person owns or occupies (Weed Control Act).
onshore The area of land extending back from the high tide mark.

Vancouver Fraser Port Authority

A non-shareholder, financially self-sufficient Crown corporation established by the Government of Canada in
January 2008, pursuant to the Canada Marine Act, and accountable to the federal Minister of Transport. It is the principal
authority for shipping and port-related land and sea use in the Metro Vancouver region.

practical

Capable of or suitable to being put into effect, given environmental and economic considerations.

root zone material

The upper layer of soil in non-agricultural areas.

species of concern

Refers to wildlife species that have increased potential to be affected by Project activities due to spatial or temporal
overlap with the Project during sensitive life stages and therefore have identified setbacks and timing windows.

shoreline

The line along which a large body of water (e.g., ocean inlet) meets the land.

species at risk

Refers to wildlife species listed as Special Concern, Threatened or Endangered on Schedule 1 of the SARA and/or by the
Committee on the Status of Endangered Wildlife in Canada, and Red or Blue-listed in BC or listed under the BC Wildlife
Act. Species at risk also include vegetation as defined in the Rare Ecological Community and Rare Plant Population
Management Plan (Volume 6 of the Environmental Plans) for the purpose of this EPP.

topsoil The upper layer of soil, usually the top 10-40 cm in agricultural areas. It has the highest concentration of organic matter
and micro-organisms and is distinct from subsoil usually by colour.
warranted Justify or necessitate a course of action.
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Term Definition

Westridge Marine Terminal Trans Mountain-owned marine loading facility located within Burrard Inlet and the Vancouver Fraser Port Authority that

can accommodate ships up to 120,000 deadweight tonnes and barges. The Westridge Marine Terminal has been in
operation since 1957.

Westridge Marine Terminal A map noting the locations of select environmental features that are encountered by the construction of the Westridge
Environmental Facility Drawing Marine Terminal, associated potential issues and recommended mitigation measures.
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Westridge Marine Terminal

Trans Mountain Pipeline ULC Environmental Protection Plan
Trans Mountain Expansion Project REV 6 July 2018/687945
1.0 INTRODUCTION

Trans Mountain Pipeline ULC (Trans Mountain) submitted a Facilities Application (the Application) to the
National Energy Board (NEB) in December 2013 for the Trans Mountain Expansion Project (the Project or
TMEP). The Application included a draft Environmental Protection Plan (EPP) to address Project activities
at the Westridge Marine Terminal (WMT), which includes terrestrial and marine infrastructure and staging
areas. This updated WMT EPP (Volume 4 of the Environmental Plans) was prepared to address the
requirements of NEB Condition 81. A draft of the updated WMT EPP was submitted to Appropriate
Government Authorities and potentially affected Aboriginal groups on November 17, 2016 for review.
Feedback was requested by February 24, 2017. Trans Mountain incorporated any feedback into the final
WMT EPP or has provided rationale for why input has not been included, as summarized in Appendix F.

The WMT EPP (Volume 4 of the Environmental Plans) is applicable to the new dock complex, as well as
a utility dock at WMT, as described above, as well as land-based work at WMT. Tunneling between
Burnaby Terminal and the WMT will take place and is covered under the Burnaby Mountain Tunnel EPP
(Volume 9 of the Environmental Plans). The WMT EPP is based on:
e Kinder Morgan Canada Inc.’'s (KMC's) Integrated Safety and Loss Management
System (ISLMS) as required by the National Energy Board Onshore Pipeline
Regulations (NEB OPR);

e Volumes 5A and 5B of the Environmental and Socio-Economic Assessment (ESA) filed
for the Project;

e results of the biophysical and engineering field programs completed to date;
o feedback obtained through engagement;
e Traditional Ecological Knowledge (TEK)/Traditional Land Use (TLU) information;

e Trans Mountain’s commitments made in the ESA, to Appropriate Government
Authorities and to the public;

e industry standard and best management documents; and

o professional experience based upon over 30 years of pipeline and facility planning in
Western Canada.

Construction at the WMT will occur over at least 2 years during both summer and winter seasons.

A summary of the WMT construction schedule is provided in EB Condition . Figure 1.1-1
illustrates the regional location of the WMT.
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Westridge Marine Terminal

Trans Mountain Pipeline ULC Environmental Protection Plan
Trans Mountain Expansion Project REV 6 July 2018/687945
1.1 Purpose

The purpose of this EPP is to communicate Trans Mountain’s environmental procedures and mitigation
measures to construction and inspection personnel in a clear, concise format. These potential mitigation
measures are to be implemented, where warranted, during construction of the WMT to mitigate, avoid or
reduce potential adverse environmental effects during construction of the Project.

Specifically, the WMT EPP:
e identifies mitigation measures to be implemented during Project construction activities;

e provides recommendations for carrying out construction activities in a manner that will
avoid or reduce adverse environmental effects; and

e serves as reference information to support the decision-making process and provides
direction to more detailed information (i.e., resource-specific mitigation and
management and contingency plans).

The current revision of the WMT EPP is an update required by NEB Condition 81. This updated WMT
EPP is intended to be a comprehensive compilation of all environmental protection procedures, mitigation
measures and monitoring commitments, as set out in Trans Mountain’s Application, its subsequent filings,
or as otherwise committed to during the NEB proceedings. Trans Mountain confirms its intention to
implement all of its commitments pursuant to NEB Conditions 2 and 6.

1.2 Traditional Ecological Knowledge and Traditional Land Use

Aboriginal Traditional Knowledge (ATK) is typically documented as a means to preserve historical and
familial connections, territorial occupation, land and resource use and temporal execution strategies. ATK
includes, but is not limited to, the collection of TEK during biophysical field survey participation for the
Project and TLU study information from potentially affected Aboriginal groups. Preliminary background
ATK data was compiled for the Application and was consulted during the development of the NEB
Condition Plans, which helped determine the mitigation measures included in the WMT EPP. The
following sources were used:

e  publicly available ATK, TEK and TLU reports;

e open houses and community gatherings;

e meetings and conversations with Aboriginal community representatives;

e a public record of comparable past projects or previous environmental assessments;

e published reports from regulatory authorities involved in administering or regulating a
specified area or resource (e.g., integrated resource plans, land and resource
management plans, etc.); and

e  Geographical Information System (GIS) tools to determine spatial relationships of
source data to the Project.

TEK was collected during biophysical field surveys conducted for the Project. Trans Mountain has
reviewed information provided in TLU reports from participating Aboriginal groups and traditional
knowledge. Trans Mountain will continue to take available and applicable Aboriginal TLU and TEK into
consideration in developing the WMT EPP and other NEB Condition Plans. TEK and TLU information
collected is provided in the relevant NEB Condition Plans. Trans Mountain has incorporated available
Aboriginal TLU and TEK into this updated WMT EPP, where appropriate.
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Westridge Marine Terminal

Trans Mountain Pipeline ULC Environmental Protection Plan
Trans Mountain Expansion Project REV 6 July 2018/687945
2.0 ENVIRONMENTAL PROTECTION PLAN ORGANIZATION

This section provides an overview of the organization and scope of the WMT EPP.

2.1 Organization

The WMT EPP identifies the mitigation measures that may be implemented during pre-construction,
construction and post-construction activities at the WMT, as well as contingency plans to address
potential effects, events or conditions that may arise during construction. Management Plans (see
Volume 6 of the Environmental Plans) will describe the specific environmental management procedures
that may apply to ongoing, planned events associated with construction. The WMT EPP applies to the
WMT, which includes terrestrial and marine infrastructure, as well as staging areas required to support
construction of the WMT.

Environmental mitigation measures are identified under the heading “Measures” by "Activity/Concern" in
accordance with the progression of construction activities and are intended to be read in conjunction with
the WMT Environmental Facility Drawing (see Appendix E of this EPP). The WMT Environmental Facility
Drawing and the Resource-Specific Mitigation Table (see Appendix D of this EPP), identify specific
locations where mitigation measures are to be implemented at the WMT.

The WMT EPP provides:

e an understanding of the general environmental and socio-economic background of the
facility site;

e the extent and limitations of the WMT EPP;

o information to identify specific or unique mitigation measures to be implemented to
address environmental and socio-economic issues associated with the WMT; and

e general mitigation measures or industry-accepted standards and procedures that are
typically applied during marine terminal construction; these measures are generally
provided in accordance with the sequence of construction of a marine terminal.

This version of the WMT EPP comprises the following sections and Appendices:
e Section 1.0 Introduction provides an introduction to the WMT EPP and outlines the purpose.
e Section 2.0 EPP Organization provides details on the layout and general scope of the WMT EPP.

e Section 3.0 Consultation and Engagement provides details on the program conducted for the
Project in relation to the WMT EPP, pursuant to NEB Condition 81.

e Section 4.0 Environmental Compliance provides information regarding the tools, decision-making
processes and documentation to facilitate compliance with all legislation, regulatory approvals,
permits, commitments and the specific requirements set forth in the WMT EPP.

e Section 5.0 Notification of Interested Parties provides details regarding specific activities to be
followed to ensure that all Appropriate Government Authorities, potentially affected Aboriginal groups,
landowners and applicable interested parties are properly notified prior to commencing construction
activities at the WMT or, as warranted, during the construction period.

e Section 6.0 General Measures provides an overview of the mitigation measures that may be
implemented to avoid or reduce potential adverse environmental effects associated with any or all
phases of general terrestrial and marine construction activities at the WMT.

e Section 7.0 Terrestrial Construction outlines the mitigation measures that may be implemented

during construction in terrestrial environments associated with the WMT, including surveying,
clearing, access, topsoil handling and grading.
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Section 8.0 Marine Construction outlines the mitigation measures that may be implemented to
avoid or reduce potential adverse environmental effects associated with the marine component of the
WMT construction activities.

Section 9.0 Clean-Up and Reclamation outlines mitigation measures that may be implemented for
construction clean-up and reclamation at the WMT.

Section 10.0 WMT Testing outlines the mitigation measures that may be implemented during air and
hydrostatic testing at the WMT.

Section 11.0 References lists the sources and reference material used to create the mitigation
measures and strategies provided in the WMT EPP.

Appendices to the WMT EPP are as follows.

Appendix A of this EPP (Contacts) provides general contact information of Project
representatives and Appropriate Government Authorities that are to be consulted and or
contacted during construction activities at the WMT. The Prime Contractor will provide emergency
contact information in the site-specific Emergency Response Plan (ERP) for WMT.

Appendix B of this EPP (Contingency Plans) provides contingency measures that may be
implemented to mitigate potential environmental effects that may occur (but are not anticipated to
occur) during construction activities.

Appendix C of this EPP (Drawings/Details) illustrate and describe general mitigation outlined in
the WMT EPP.

Appendix D of this EPP (Resource-Specific Mitigation Table) details known environmental
features and recommended mitigation measures at the WMT.

Appendix E of this EPP (WMT Environmental Facility Drawing) illustrates environmental
considerations at the WMT construction site.

Appendix F of this EPP (Consultation and Engagement) contains a summary of the consultation
efforts completed by Trans Mountain for the Project.

Appendix G of this EPP (Aboriginal Groups Engaged on the WMT EPP) contains a summary of
the Aboriginal groups engaged on this EPP.

Appendix H of this EPP (Marine Water Quality Management Plan during Rip Rap Removal)
provides a summary of the water quality measures to be implemented during rip rap removal at
the WMT.
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3.0 CONSULTATION AND ENGAGEMENT

Consultation and engagement activities related to the mitigation measures in the WMT EPP were
conducted between May 2012 and February 2017 with Appropriate Government Authorities and
potentially affected Aboriginal groups. Opportunities to discuss the WMT construction and issues or
concerns were provided to public stakeholders through online information, workshops, meetings and
ongoing engagement activities during the reporting period. Appendix F includes a comprehensive record
of these engagement activities, stakeholder feedback and Trans Mountain responses.

The draft of the updated WMT EPP was released on November 17, 2016 for review. Feedback was
requested by February 24, 2017. Trans Mountain incorporated any feedback into the final WMT EPP or
has provided rationale for why input has not been included, as summarized in Appendix F.
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4.0 ENVIRONMENTAL COMPLIANCE

Environmental compliance is facilitated through sharing of information, providing orientation/training,
retaining qualified personnel and providing on-site inspection of activities through a proactive and
adaptive inspection program.

Trans Mountain has developed a Compliance Management Plan (CMP) (Volume 10 of the Environmental
Plans) (to support the construction execution plan and to ensure full compliance with all applicable legal
requirements, regulations, permits, approval conditions and commitments made by Trans Mountain. In
addition, an Environmental and Compliance Education Program (the Program) has been designed to
ensure that all Project personnel are trained and aware of roles and responsibilities, as well as imparting
critical information regarding environmental protection, mitigation and compliance requirements. A
description of the Program was previously found in Section 4.3 of this WMT EPP, and has now been
relocated to Section 4.2 of the CMP (Volume 10 of the Environmental Plans). Roles and responsibilities
can be found in Section 1.0 and Appendix A of the CMP (Volume 10 of the Environmental Plans)
(previously found in Section 4.4 of this WMT EPP) and the Project Organizational Structure prepared to
meet NEB Condition 88 (Section 1.0 of Volume 6 of the Environmental Plans).

As part of the CMP, Trans Mountain established the ISLMS pursuant to Section 6 of the 2013 NEB OPR.
The NEB expects that companies have effective management systems and protection programs that
provide for continual improvement. The management system must apply to all of the company’s activities,
including the design and construction of a pipeline. The ISLMS outlines KMC’s commitment to establishing,
implementing and monitoring processes and controls to ensure that it is conducting business in a safe,
environmentally responsible and sustainable manner. ISLMS describes how the company operates in a way
that minimizes risk to its employees, Contractors, the public and the environment throughout the life cycle of
the Project. Information of the ISLMS was previously found in Section 4.2 of the WMT EPP, but has been
relocated to Section 1.0 of the CMP (Volume 10 of the Environmental Plans).

During the course of construction, it may be necessary to modify or create new procedures to address
site conditions not previously identified in the WMT EPP. Field-based decision-making and Project
approved contingency plans will be implemented to address unexpected conditions, as described in Field
Level Environmental Change Management in Section 4.4 of the CMP. Section 2.7 of the CMP includes
the Management of Change (MOC) processes, which outline the process for the development or
modification of procedures, if changes cannot be managed at the field level. Information for the MOC
processes was previously found in Section 4.7 of the WMT EPP, but has been relocated to Section 2.7 of
the CMP (Volume 10 of the Environmental Plans).

4.1 Potential Permits, Approvals and Authorizations

While these tables are comprehensive, they are not exhaustive and additional permits may be required.
Hard copy permits, approvals and authorization binders will be assembled with the applicable documents
on file and will remain at the construction offices throughout the construction and commissioning phases
of the Project.

TMPL is regulated by the NEB, a fully independent agency of the Government of Canada. As an NEB
federally-regulated entity, TMPL requires approval from the NEB prior to the construction of TMEP. TMPL
also complies with all ancillary legislation, unless it conflicts with or frustrates federal legislation, in which
case, TMPL will comply with federal legislation, as ultimately determined by the NEB.
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TABLE 4.1-1

July 2018/687945

POTENTIAL FEDERAL ENVIRONMENTAL PERMITS AND
APPROVALS THAT MAY BE REQUIRED FOR TERMINAL CONSTRUCTION

Regulatory Authority

Legislation

Permit, Approval, Authorization
and/or Notification

Activity/Trigger

NEB

Section 52 of the NEB Act

Certificate of Public Convenience
and Necessity

Facility construction

Canadian Transportation
Agency

Railway Relocation and Crossing
Act

Crossing Permit

Approval to cross railways with
access roads and power lines

Environment and Climate
Change Canada

Species at Risk Act (SARA)

Permit pursuant to Section 73 of
the SARA

Activities that affect (i.e., kill, harm,
harass and/or capture) a species
listed on Schedule 1 of SARA as
endangered or threatened (including
wildlife and fish species) and its
critical habitat or residence

Migratory Birds Convention Act,
1994

Migratory Bird Damage or Danger
Permit

Installation and use of permanent
deterrent devices to prevent birds
from nesting in areas that could
cause damage or danger to
infrastructure, or injury to the birds
themselves.

Fisheries and Oceans Canada
(DFO)

Fisheries Act, Section 35(2)

Case-specific request for review;
may trigger a Request for
Authorization

Authorization required if construction
will result in serious harm to fish that
are part of, or support, a commercial,
recreational, or Aboriginal fishery

Canadian Shipping Act and
Safety of Life at Sea Convention

Notification as per Canadian
Shipping Act and Safety of Life at
Sea Convention

Marine Communications and Traffic
Services oversight of marine traffic
within Canadian jurisdiction (DFO)

Industry Canada Radiocommunication Act Radio Licence Radio communication

Vancouver Fraser Port Canada Marine Act Project Permit Approval for new structures on water

Authority (VFPA) Building Permit or land including modifications to
Water Lease Expansion existing structures

Transport Canada Canada Shipping Act An act respecting shipping and Ensure compliance of vessels with

navigation

relevant marine regulations

TABLE 4.1-2

POTENTIAL PROVINCIAL ENVIRONMENTAL PERMITS, APPROVALS AND AUTHORIZATIONS

Regulatory Authority

Permit, Approval, Authorization and/or Notification

British Columbia (BC) Ministry of
Forests, Lands and Natural
Resource Operations (BC
MFLNRO)

e Heritage Conservation Act permits (e.g., Heritage Alteration Permit [Section 12] and Heritage Inspection Permit —
Clearance and Fossil Resource Permit).
e Scientific Fish Collection Permit.

BC Ministry of Transportation
and Infrastructure

Sign Permit;
Structure Permit;

e Various permits under the Transportation Act, including:

Work Notification or Land Closure Request Permit;
Clearing and Grubbing Permit; and
- Revegetation Permit.
e Various permits under the Industrial Roads Act, including:
Highway Access Permit;
Controlled Highway Access Permit; and
Access/Road Construction within Right-of-Way.
e  Commercial Vehicle Permit under the Commercial Transport Act.

BC Ministry of Environment
(BC MOE)

additives.

e Section 14 Permit under the BC Environmental Management Act for the introduction of waste into the environment.
e  Section 7 Waste Discharge Permit under the Waste Discharge Regulation for testing and disposing of test water with

01-13283-TW-WTO00-EV-PLN-0001

Page 9




Westridge Marine Terminal

Trans Mountain Pipeline ULC Environmental Protection Plan
Trans Mountain Expansion Project REV 6 July 2018/687945
5.0 NOTIFICATION OF INTERESTED PARTIES

Notification of the construction schedule and timing of specific construction activities will facilitate
awareness of upcoming activities and allow Appropriate Government Authorities and potentially affected
Aboriginal groups to plan, as appropriate, for construction activities in the area of interest. The following
measures will be implemented by Trans Mountain, the Contractor and/or the subcontractor to ensure
notification of interested parties in advance of, and during, construction of facilities and access roads.
Notifications will be coordinated with the Trans Mountain Stakeholder Engagement and Communications
Team and will reflect the commitments outlined in the VFPA Permit. Regulatory notifications and permit
applications will be coordinated with the Trans Mountain Regulatory and Compliance Team (RCT).

Objective
The objective of notification of interested parties is to ensure:

o work adheres to applicable approval conditions;

e interruptions to other marine activities (i.e., recreational operators and commercial
activity) are limited during construction of the WMT;

e applicable interested parties are aware of construction activities at WMT; and

e Appropriate Government Authority representatives are kept informed throughout
construction at the WMT.

Contacts Notification Measures

Federal Authorities 1. Notify the NEB, as per NEB Condition 62, of the anticipated construction
schedule identifying the major construction activities expected and, on a
monthly basis, on the first working day of each calendar month from the
commencement of construction until after commencing operations, provide
updated detailed construction schedules.

2. Submit monthly construction progress reports to the NEB as per NEB
Condition 106, from commencement of construction until after commencing
operations. Monthly reports are to include any environmental issues and
non-compliance that occurred, and measures undertaken to resolve these
environmental issues and non-compliance.

3. Notify VFPA of the anticipated construction schedule (see Appendix A of this
EPP). Adhere to VFPA Permit advance notice requirements. Contact will be
maintained until Project completion.

4. Notify DFO prior to the commencement of marine works. Refer to the
Fisheries Act Authorization to determine the advance notice required by
DFO.

5. Conduct hydrostatic testing activities in accordance with the NEB OPR,
provincial legislation, Transport Canada’s Minor Works for Water Intakes
(Transport Canada 2009) as well as the latest version of Canadian
Standards Association (CSA) Standard 72662 (CSA 2015) and the Waste
Discharge Regulation, BC Reg. 320/2004.

6. Ensure that the necessary notifications are provided for applicable permits
that must be obtained prior to beginning activities. A list of the potential
federal permits, approvals and authorizations is provided in Table 4.1-1.
Additional permits beyond those listed in Table 4.1-1 may be required.
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Contacts

Notification Measures

Provincial Authorities

10.

Notify the BC Environmental Assessment Office prior to entry on Crown
lands in BC, as required.

A notice of Construction Start must be submitted to the BC Oil and Gas
Commission (BC OGC), 48 hours prior to equipment arriving on location.

Follow the applicable requirements outlined in the Waste Discharge
Regulation (BC MOE 2004) before, during and after the discharge of
hydrostatic test fluid to land.

Ensure that the necessary notifications are provided for applicable permits
that must be obtained prior to beginning activities. A list of the potential
provincial permits, approvals and authorizations is provided in Table 4.1-2.
Additional permits beyond those listed in Table 4.1-2 may be required.

Government Authority
Liaison

11.

Inform all appropriate federal (e.g., Health Canada, Industry Canada,
Environment Canada, the NEB and DFO), provincial (e.g., BC Parks, BC
OGC and BC MFLNRO) and municipal resource agencies of the Project
developments, as warranted. Regular liaison with government
representatives (e.g., the NEB, DFO, BC OGC and BC Parks) during
construction will be the responsibility of the Trans Mountain Environmental
Manager, the Senior Compliance Advisor, or designate.

Aboriginal Groups

12.

Provide Aboriginal groups with the anticipated construction schedule and
facility location maps, and install signage notifying of construction activities in
the area, a minimum of 4 weeks prior to the commencement of construction
in the vicinity of their respective communities.

Project Notice

13.

14.

15.

Provide notification to residents of construction within urban areas through
methods determined in collaboration with municipal and regional authorities.

Provide Project contact information to residents, land users and Aboriginal
groups for management of construction-related concerns.

Install signs at secondary road access points and within the vicinity of
construction activities near secondary roads and highways to notify land
users of construction activities.

Construction
Schedule Change

16.

Review the individuals and groups that were initially notified of the
construction schedule and notify of any changes in the construction
schedule.

Water Users

17.

Notify appropriate authorities and licensees, if required by Section 10 of the
Water Sustainability Act (in BC) requirements, prior to withdrawing water for
hydrostatic testing from sources other than city or municipal water supply.

Marine Operators

18.

19.

Notify marine commercial and recreational operators of the hazards
associated with construction in accordance with NEB guidelines or approval
conditions. Place warning signs (e.g., Warning - Construction in the Vicinity)
in terrestrial and marine environments, near construction activities. Follow
conditions of permit approvals granted by the NEB.

Notify appropriate regulatory authorities and licensees and/or distribute a
notification to the shipping industry in order to advise commercial and
recreational marine operators of the Project schedule and construction
activities at the WMT.

Note: - See Appendix A of this EPP for Emergency and Project contact lists.
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6.0 GENERAL MEASURES

Introduction

The mitigation measures provided in this section may be applicable either through various phases, or for
the duration of, construction at the WMT. These general measures will be implemented, as warranted, by
Trans Mountain, its Contractors and subcontractors prior to the commencement construction activities,
and will be followed by detailed specifications for each phase of the WMT construction.

Objective

The objective of the following mitigation measures is to avoid or reduce potential adverse environmental
effects associated with general terrestrial and marine construction activities at the WMT. Construction will
be completed in a manner that avoids or reduces adverse effects on residents in the area, marine users,
as well as socio-economic and environmental resources. Refer to the Socio-Economic Management Plan
(within NEB Condition 72) for broad mitigation measures related to socio-economic effects and reference
to Plans that contain more specific mitigation on socio-economic matters. Refer to the Socio-Economic
Effects Monitoring Plan prepared for NEB Condition 13 for the monitoring approach and Project-specific
indicators related to select socio-economic effects. Contractor requirements pertaining to worker
accommodation during construction and further details on the worker code of conduct can be found in the
Worker Accommodation Strategy prepared for NEB Condition 59. These plans are contained in
Section 2.0 of Volume 6 of the Environmental Plans.

Activity/Concern Mitigation Measures
Review Mitigation 1. The Environmental Inspector will review mitigation measures to be
Measures for implemented during construction to avoid or reduce effects on
Environmental Features environmental features or cultural features on or in proximity to the

facility site. This review will be conducted in advance of construction at
known locations where any of the above features are known to be
present to ensure that suitable and appropriate procedures have been
selected and can be implemented prior to construction where
applicable.

2. An Environmental Inspector is responsible for monitoring compliance
with environmental and socio-economic commitments, undertakings
and conditions of permits and approvals, as well as applicable
environmental legislation and Trans Mountain’s policies, procedures,
and industry-accepted standards. An Environmental Inspector may
designate responsibility for environmental and socio-economic
compliance monitoring in certain cases based on the nature of the
activity and the availability of appropriate alternative personnel
(e.g., Activity Inspector) (see the Compliance Management Plan in
Volume 10 of the Environmental Plans).
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Activity/Concern

Mitigation Measures

Review Mitigation 3.
Measures for

Environmental Features
(cont'd)

An Environmental Inspector will organize on-site meetings in
consultation with the Construction Manager or designate to address any
resource-specific issues, and to review construction methodologies (see
the Compliance Management Plan in Volume 10 of the Environmental
Plans).

An Environmental Inspector will review, collect, organize and
disseminate all environmentally-related information and documentation
that arises during construction, and will be responsible for the
preparation of daily Environmental Inspection reports (see the
Compliance Management Plan in Volume 10 of the Environmental
Plans).

Environmental information (e.g., erosion concerns or natural drainage
patterns) will be collected by a qualified professional throughout
construction for documentation and the assessment of effectiveness of
procedures/measures used to aid or inform the decision-making
process post-construction (see the Compliance Management Plan in
Volume 10 of the Environmental Plans).

The Environmental Inspector will document construction methods,
decisions related to implementation and location of mitigation
measures, final reclamation measures and issues encountered. as the
Environmental Inspector will also maintain communication records for
discussion with BC MFLNRO or other regulatory agencies.

Refer to the environmental Resource-Specific Mitigation Table (see
Appendix D of this EPP) and the Environmental Facility Drawing (see
Appendix E of this EPP).

Species at Risk or Species 8.
of Concern

10.

11.

Where species at risk or species of concern are discovered during
future vegetation, aquatics and wildlife habitat studies, or during
construction the facilities, implement the applicable Management Plan
in Volume 6 of the Environmental Plans and Contingency Plans (see
Appendix B of this EPP).

Ensure that sighting records for species at risk are provided to an
Environmental Inspector. Records will be maintained and made
available for reporting to applicable regulatory agencies (e.g., BC
Conservation Data Centre).

Refer to the environmental Resource-Specific Mitigation Table for
aguatics, vegetation and wildlife species at risk or their habitats
provided in Appendix D of this EPP. Ensure that all mitigation measures
concerning species at risk are communicated to the Contractor and
enforced by an Environmental Inspector.

Suspend activity if previously unidentified species at risk or species of
concern are encountered on the work site during construction.
Implement the following plans as appropriate:

e Rare Ecological Communities or Rare Plant Species of Concern
Discovery Contingency Plan (see Appendix B of this EPP);

e Wildlife Conflict Management Plan (see Section 6.5 of Volume 6 of
the Environmental Plans); and

e Wildlife Species of Concern Encounter and Discovery Contingency
Plan (see Appendix B of this EPP).
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Activity/Concern

Mitigation Measures

Species at Risk or Species 12
of Concern (cont’d)

13.

14.

. Report observations of species of concern immediately to an
Environmental Inspector.

Implement the appropriate vegetation management measures in
consideration of species at risk and their habitat (e.g., restrict vegetation
management to the minimum width required for the safe operation and
inspection of the WMT, and allow vegetation outside of this area to
regenerate).

Minimize the use of herbicides. Consider non-chemical options as the
primary method to manage non-woody problem vegetation
(e.g., mowing or hand pulling). When non-chemical vegetation
management options are not practical (e.g., invasive plant removal)
utilize spot treatment applications of herbicides as necessary.

Wildlife 15.

(Terrestrial or Marine)

16.

17.

18.

19.

20.

21.

Follow the measures outlined in the Bald Eagle Nest Management Plan:
WMT and outlined in Section 7.2 for mitigation measures to be
implemented prior to construction.

Complete migratory bird nest sweeps as necessary prior to construction
if construction is initiated during the migratory bird nesting period of
March 26 to August 16 (Environment and Climate Change Canada
[ECCC, 2017)).

Clear areas of vegetation outside of the migratory bird nesting period to
reduce the risk of migratory birds nesting on the construction site where
work is scheduled to occur during the migratory bird nesting period.

In the event that clearing or construction activities are scheduled to
commence within the migratory bird nesting period, consult with a
Wildlife Resource Specialist to determine the need to conduct a
non-intrusive area search for evidence of nesting (e.g., presence of
territorial males, alarm calls, distraction displays and adults carrying
nesting material/food). Searches for evidence of nesting should occur
within 7 days prior to the construction activity. In the event that there are
extended periods of inactivity between construction activities during the
migratory bird nesting period (i.e., a period greater than 7 days), consult
with an Environmental Inspector regarding the potential need for
follow-up searches for evidence of nesting.

In the event that an active nest is found, it will be subject to site-specific
mitigation measures (e.g., clearly marked species-specific buffer around
the nest or non-intrusive monitoring). The appropriate mitigation
measures will be selected by an Environmental Inspector, in
consultation with a Wildlife Resource Specialist (see also the Wildlife
Species of Concern Encounter and Discovery Contingency Plan
provided in Appendix B of this EPP).

Discuss wildlife issues that are identified during construction, as
necessary, with an Environmental Inspector, a Wildlife Resource
Specialist and the appropriate regulatory authority representatives, as
directed in the Wildlife Species of Concern Encounter and Discovery
Contingency Plan (see Appendix B of this EPP). Refer to the
environmental facility drawings provided in Appendix E of this EPP.

Adhere to the measures in the Noise Management Plan for
Construction at Terminals and Pump Stations (Section 10.0 of Volume 6
of the Environmental Plans) to limit the duration of sensory disturbance
to wildlife.
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Activity/Concern

Mitigation Measures

Wildlife
(Terrestrial or Marine)
(cont'd)

22.

23.

24,

25.

26.

27.

28.

29.
30.

Implement the Wildlife Species of Concern Encounter and Discovery
Contingency Plan (see Appendix B of this EPP) in the event of an
encounter with wildlife during construction, either at the construction site
or on the commute to or from the construction site. Report any incidents
or collisions with wildlife to an Environmental Inspector who will consult
with the Appropriate Government Authorities and the local conservation
officer, if applicable. Follow the incident reporting processes outlined in
the Project ERP (NEB Condition 89) for safety-related incidents.

Do not harass or feed wildlife. Do not store food in beds of pick-up
trucks or areas readily accessible to wildlife.

Report any incidents or collisions with wildlife with construction
equipment or construction infrastructure (e.g., bird entanglement with
the safety boom) to an Environmental Inspector or designate. The
Environmental Inspector will complete follow up reporting or
consultation with the Appropriate Government Authority and the local
police detachment, if applicable.

The Environmental Inspector will collect information on mortality and
collision events during construction and will include this information, as
applicable, in post-construction monitoring reports for the WMT.

Notify an Environmental Inspector and contact a wildlife Resource
Specialist, as warranted, to determine suitable methods for removal of
wildlife trapped inside the construction area.

Store food in vehicles or equipment, or in the construction office. Do not
store food in beds of pick-up trucks or areas readily accessible to
wildlife.

Prohibit all Project personnel from having firearms on the construction
site or in Project vehicles.

Prohibit all Project personnel from having pets on facility sites.

Install guards and/or wildlife protectors, where warranted, at substations
to reduce the risk of avian electrocution.

Archaeological/
Palaeontological Heritage
Resources

31.

32.

33.

34.

Follow applicable recommendations identified in the Archaeological
Impact Assessment.

Refer to environmental resource-specific mitigation measures for
historical resources provided in Appendix D of this EPP.

Suspend work in proximity (i.e., within 30 m or other distance as
specified in the applicable regulatory permit) to archaeological,
palaeontological or historical sites (e.g., arrowheads, modified bone,
pottery fragments and fossils) if discovered during construction and
notify an Environmental Inspector and Construction Manager, who will
contact the Environmental Manager. Implement the contingency
measure identified in the Heritage Resources Discovery Contingency
Plan (see Appendix D of this EPP). No work at that particular location
shall continue until permission is granted by the Environmental Manager
in consultation with a Resource Specialist, or, if warranted, the
Appropriate  Government Authority. For more information, refer to
Heritage Resources prepared for NEB Condition 100 (Section 2.0 of
Volume 6 of the Environmental Plans).

Prohibit the collection of historical, archaeological or palaeontological
resources by Project personnel.
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Activity/Concern

Mitigation Measures

Archaeological/
Palaeontological Heritage
Resources (cont’d)

35.

Avoid disturbance of geodetic or legal survey monuments, to the extent
feasible. If a geodetic monument is disturbed during construction of the
WMT, the Construction Manager or designate will immediately report
such disturbance to a Trans Mountain representative who will report
such disturbance to the Appropriate Government Authority. The
monument will be re-established, where feasible, in accordance with the
instructions of the Dominion Geodesist.

Noise Emissions

36.

37.

38.

39.

Adhere to applicable federal (i.e., Environment Canada, Motor Vehicle
Safety Act and Oil and Gas Occupational Safety and Health
Regulations) and provincial (i.e., BC Noise Control Best Practices
Guidelines [BC OGC 2009], Worker's Compensation Act and
Occupational Health and Safety Regulations) guidelines and legislation
for noise management, where feasible. Ensure that work is carried out
in accordance with the Noise Management Plan for Construction at
Terminals and Pump Stations provided in Section 10.0 of Volume 6 of
the Environmental Plans.

Enforce vehicle speed limits. Use of engine retarder braking in urban
areas is prohibited.

Ensure that tools and equipment utilized are proportionate to the activity
being conducted to limit excessive noise resulting from construction.
Locate compressors and generators away from noise receptors, to the
extent feasible.

Use vibratory methods of pile installation, to the extent feasible. Limit
impact pile driving to daytime only, if feasible.

Waste and Hazardous
Material Storage

40.

41.

42.

43.

44,

45,

Follow measures outlined in the Waste Management Plan (see
Section 3.1 in Volume 6 of the Environmental Plans) for storage of
waste or hazardous materials on the work site.

Personnel will be made aware of their responsibilities for proper
handling, identification, documentation and storage of hazardous
materials and wastes.

Personnel handling hazardous materials and wastes will possess valid
Workplace Hazardous Materials Information System (WHMIS) training
(Health Canada 2015).

An appropriate number of portable toilets or wash facilities will be made
available to ensure that facility construction crews have ready access to
washroom facilities. Service and clean facilities regularly and ensure
that they are adequately secure.

Store bulk hazardous waste or hazardous materials in accordance with
applicable regulatory requirements. Store wastes in designated areas
and dispose in accordance with the Waste Management Plan provided
in Section 3.1 of Volume 6 of the Environmental Plans.

Store fuel, oil or hazardous materials required to be stored on-site within
secondary containment. Fuel, oil or hazardous materials stored on the
terrestrial component of the WMT is to be located greater than 100 m
from a watercourse or wetland.
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Activity/Concern Mitigation Measures

Waste and Hazardous 46. Store bulk tanks containing hazardous materials (e.g., fuel for

Material Storage (cont'd) construction equipment) in a bermed area lined with an impervious

polyethylene liner. Secondary storage for fuel storage tanks is required
for volumes exceeding 1,000 L. Design and size secondary containment
for hydrocarbons in accordance with applicable provincial and federal
requirements. Remove any rainwater that accumulates within the
containment structure, if directed by an Environmental Inspector. If
there is a visible sheen or odour, the water in the containment structure
should be characterized for disposal at an approved facility.

47. Maintain documentation on all hazardous materials or wastes being
stored at the facility sites.

48. Visually inspect fuel tanks on a regular basis, as well as when the tank
is refilled. Maintain inspection records for each tank. Take remedial
action as soon as a leak is detected.

Waste Disposal 49. Collect construction debris and other waste materials on a regular basis
and dispose of it at an approved facility and in accordance with the Spill
Contingency Plan (see Appendix B of this EPP) and the Waste
Management Plan (see Section 3.0 in Volume 6 of the Environmental
Plans). Recycle wastes to the extent feasible.

50. Store garbage in wildlife-proof containers when potential wildlife/human
conflicts may occur.

51. Ensure that the construction site is left in a tidy and organized condition
at the end of each day.

Scheduling 52. All nearshore in-water Project construction activities (within a 50-m
horizontal distance seaward of the higher high water large tide level) at
the WMT that have the potential to harm fish are restricted to a modified
work timing window from August 16 to March 15 each year.

53. Review and abide by all applicable timing restrictions and least risk
biological windows as shown in the Resource-Specific Mitigation Table
and Environmental Facility Drawings (Appendices D and E of this EPP),
where feasible. When construction activities are scheduled outside of
preferred construction timing windows, ensure that necessary regulatory
approvals are in place. Refer to the Resource-Specific Mitigation Tables
(Appendix D of this EPP) for mitigation measures and preferred timing
windows.

54. In the event that a permit or approval is likely to expire prior to the
completion of the applicable construction activities, notify Trans
Mountain well in advance of the expiration date (e.g., 1 month) to obtain
renewal or extension of the permit and/or approval.

55. Schedule construction activities in consideration of applicable approval
conditions and municipal bylaws, where feasible.

Roads and Access 56. Confine construction activities to the allotted construction footprint and
approved temporary workspace (e.g., grade areas). Restrict
construction traffic to existing roads.
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Activity/Concern

Mitigation Measures

Construction Traffic

57.

58.

59.

60.

Establish speed limits, approved by Trans Mountain, and in compliance
with provincial regulation, on access roads and on the construction site.
Post signs stating the applicable speed limits for construction traffic.

Adhere to the mitigation measures provided in the Access Control and
Management Plan, prepared pursuant to NEB Condition 73.

Transport construction personnel to and from the WMT site by
multi-passenger vehicle, to limit traffic volume and the potential for
vehicle/wildlife interactions.

Implement wheel washing for equipment leaving the WMT and entering
public roads, where warranted, if vehicles/equipment is not subject to a
wash-down. Shovel and sweep clean, as quickly as practical, any mud,
soils debris or foreign material tracked onto roads from vehicles leaving
the construction site.

Public Access

61.

Maintain existing access control measures (e.g., signs, gated entry and
fencing) at the WMT.

Air Quality/
Odour/Greenhouse Gas
Emissions

62.

63.

64.

65.

Notify landowners and/or occupants of the potential to be affected by
emissions from construction activities prior to commencement of these
activities in proximity to lands owned or occupied by the respective
landowners and/or occupants.

Restrict the duration that vehicles and equipment are allowed to sit and
idle, to the extent practical.

Conduct work at facilities in accordance with the measures contained in
the following management plans as applicable:

e Air Emissions Management Plan for WMT (Section 10.0 of
Volume 6 of the Environmental Plans); and

e Fugitive Emissions Management Plan for WMT (Section 10.0 of
Volume 6 of the Environmental Plans).

Burning of slash is prohibited in the Lower Fraser Valley and Greater
Vancouver areas including the WMT and Westridge Delivery lines from
KP 0 to KP 3.4.

Lighting

66.

67.

68.

Design lighting requirements at the WMT to meet the Canada
Occupational Health and Safety Regulations and the International Ship
and Port Facility Security Code (for compliance), for worker safety and
terminal security during construction, while minimizing environmental
and socio-economic effects. Refer to the Lighting Emissions
Management Plan for the WMT (NEB Condition 82).

Where feasible, prevent sky-lighting, which may lead to bird
disorientation and/or collisions by: using low-level and low-intensity
lighting; using no lighting in areas where no work is planned; using
downturned shaded fixtures in light standards; and using a higher
lumen/watt (light out to power in) ratio, such as metal halide lighting.

During migratory bird periods and/or during extreme weather events,
bird strike warnings will be issued to marine construction vessels with a
request to reduce deck lighting.
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Activity/Concern

Mitigation Measures

Lighting (cont’d)

69.

70.

71.

Direct lighting for construction activities downward and, where feasible,
position it to avoid or reduce annoyance of nearby residents.

Install lighting control systems in the facility site that permit the
reduction of the amount of lighting during periods of low activity.

Use lighting in the yellow spectrum, where feasible, to reduce disruption
to nocturnal fish activities and bird strikes.

Recreational Activities

72.

Prohibit recreational activities (e.g., fishing, hunting, swimming and
diving) by Project personnel from or in the vicinity of the WMT.

Spill Prevention

73.

74.

75.

76.

77.

78.

79.

Report spills immediately to an Environmental Inspector, who will notify
the Senior Compliance Advisor for reporting to the Appropriate
Government Authorities in accordance with the Spill Contingency Plan
(see Appendix B of this EPP).

Maintain all appropriate spill equipment at all work sites. Assess the risk
of spills to determine the appropriate type and the quantity of spill
response equipment and materials to be stored on-site and in a suitable
location for storage. Ensure that Operators and on-site Construction
Foremen are trained to contain spills or leakage from equipment.

Post specific instructions at the field construction offices and in
construction environmental training handbooks regarding applicable
contacts and appropriate response actions to be taken in the event of a
spill, including the measures provided in the Spill Contingency Plan (see
Appendix B of this EPP) and contacts for spill reporting (see Appendix A
of this EPP).

Place an impervious tarp or drip tray underneath equipment and
vehicles when performing service and routine maintenance (e.g., oil
changes and servicing of hydraulic systems).

Store all hazardous substances and fuels in proper containment
systems, to prevent release to the environment. Handle all hazardous
materials in accordance with applicable WHMIS protocols.

Ensure that during construction no fuel, lubricating fluids, hydraulic
fluids, methanol, antifreeze, herbicides, biocides or other chemicals are
dumped onto the ground or into the marine environment. In the event of
a spill onshore that does not have the potential to migrate into the
marine environment, implement the Spill Contingency Plan (see
Appendix B of this EPP). In the event of a spill in the marine
environment or onshore with the potential to migrate into the marine
environment, implement the Marine Spill Contingency Plan (see
Appendix B of this EPP).

Ensure that bulk fuel trucks, service vehicles and pick-up trucks
equipped with box-mounted fuel tanks carry spill prevention,
containment and clean-up materials that are suitable for the volume of
fuels or oils carried. Carry spill response supplies on bulk fuel and
service vehicles that are suitable for use on land and water (i.e., sorbent
pads, sorbent boom and rope).
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Activity/Concern Mitigation Measures

Spill Prevention (cont’d) 80. Employ the following measures to limit the risk of fuel spills in water if

refueling within 100 m of the marine environment is necessary and is
approved by an Environmental Inspector:

e all containers, hoses and nozzles are free of leaks;
e all fuel nozzles are equipped with automatic shut-offs;

e Operators are stationed at both ends of the hose during fuelling,
unless the ends are visible and readily accessible by one Operator;
and

e fuel remaining in the hose is returned to the storage facility.
81. Do not wash equipment or machinery in the marine environment.

Control wastewater from construction activities to avoid discharge
directly into the marine environment.
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7.0 TERRESTRIAL CONSTRUCTION

7.1 General Terrestrial Measures

Introduction
The following mitigation measures will be implemented as needed during the onshore construction of the
WMT.

Objective

The objective of these mitigation measures is to avoid or reduce potential adverse environmental effects
associated with the terrestrial component of the WMT construction activities.

Activity/Concern Mitigation Measures

Roads and Access 1. Confine construction activities to the allotted construction footprint and
approved temporary workspace (e.g., grade areas). Restrict construction
traffic to approved roads.

2. During construction, use flagging, staking, fences or signs to delineate the
boundaries of the WMT, access roads, and environmental features of
concern that require protection.

3. Apply appropriate measures (e.g., signs, boundary markers, gates and
fences) to ensure that Project vehicles remain on the designated access.

4. Install and maintain signs, gates or other temporary barriers at potential
access points to the WMT or temporary construction access to deter
unauthorized access during the construction period.

5. Deactivate and reclaim temporary construction access that does not have a
third-party disposition to native vegetation or pre-construction land use.
Implement access controls on deactivated temporary roads.

Drainage 6. Reduce the potential for soil erosion by water during construction activities
by avoiding ponding of water or the unintentional channelization of surface
water flow.

7. Maintain existing surface drainage across the WMT, to the extent feasible.
Restore drainage patterns following construction where surface drainage
was disrupted due to construction activities.

Hydrogeology 8. Consult the Hydrogeological Resource Specialist to determine if wells
located within the vicinity of the construction site will be sampled for water
quality and flow rate prior to the commencement of construction.

9. Existing Trans Mountain groundwater monitoring wells will be pre-identified
and flagged prior to construction. Groundwater monitoring wells will be
decommissioned in accordance with applicable provincial guidelines in the
event they will be disturbed by construction activities
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Activity/Concern

Mitigation Measures

Erosion and
Sedimentation

10.

11.

12.

13.

14.

Prepare a site-specific Erosion and Sediment Control Plan (ESC) in
compliance with regulatory requirements and submit to the Environmental
Inspector for review.

Ensure that excavation and construction procedures are undertaken in such
a manner as to prevent sediment-laden runoff from the site of the work from
directly entering natural drainage systems or marine environment.

Ensure that disturbed areas are kept dewatered with concentrated surface
runoff either directed around work areas with interceptor ditches or
temporarily contained within closed conduits.

Direct concentrated surface runoff to water conveyance and storage
features (e.g., settling pond). Ensure that water contained in on-site settling
ponds, or an approved equivalent, is treated and, where warranted,
sampled prior to discharge (refer to Monitoring mitigation measures
provided below in this section).

Manage the potential for off-site migration of sediments through the
installation of erosion and sediment control measures (e.g., coir logs,
erosion control matting, sediment fence and crushed gravel) where
indicated in the ESC. Ensure that surface runoff not collected into water
conveyance and storage features passes through installed erosion and
sediment control features prior to migration off-site.

Monitoring

15.

16.

Regularly monitor erosion and sediment control measures in accordance
with regulatory requirements and the ESC (i.e., a minimum of weekly during
normal operations and daily during storm events). Initiate corrective
measures or implement supplemental erosion and sediment control
measures in areas where deficiencies are noted, in consultation with the
Environmental Inspector.

Monitor turbidity and/or total suspended solids (TSS) concentrations during
construction to ensure that water discharged from the site does not have
TSS in excess of 25 mg/L (dry conditions) or 75 mg/L (rainy conditions)
above background levels of the receiving water prior to discharge.

Dust Control

17.

18.

19.

20.

Consult with land agents to provide opportunities for nearby residents with
the potential to be affected by dust emissions from construction to report on
issues related to dust emissions so that corrective actions can be
implemented, if warranted.

Water down the construction footprint, when warranted, to reduce or avoid
the potential for dust emissions due to soil pulverization. Increase the
frequency of watering roads and sites during periods of high risk (e.g., high
winds or periods of drought). Additional dust abatement measures will be
implemented, when warranted and approved by an Environmental
Inspector.

Ensure that watering of the construction footprint does not generate
excessive formation of surface water accumulation (i.e., puddles or
excessive mud generation) or result in overland water flow or sedimentation
of nearby watercourses or the marine environment.

Implement wheel washing for equipment leaving the WMT and entering
public roads, where warranted, if vehicles/equipment is not subject to a
wash-down.
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Activity/Concern

Mitigation Measures

Weeds

21.

22.

23.

Ensure that equipment arrives at construction sites clean and free of soil or
vegetative debris. Inspect, verify, and document clean equipment.

Clean equipment (i.e., shovel and sweep, pressurized water or compressed
air) involved in topsoil/root zone material handling at weed-infested sites
prior to leaving the location. Clean equipment involved in topsoil handling at
weed-infested sites prior to leaving the location.

Develop weed control plans in consideration of the requirements of local
municipalities and the Line List. Refer to the Weed and Vegetation
Management Plan provided in Section 5.0 of Volume 6 of the Environmental
Plans.

Use of Herbicides

24.
25.

26.

Restrict the application of herbicides to licensed applicators.

Restrict the application of herbicide within 30 m of known rare plant
populations or rare plant communities. Spot spraying, wicking, mowing or
hand-picking are acceptable weed control measures in proximity to rare
plants and rare plant communities.

Follow all regulatory requirements for herbicide use adjacent to waterbodies
and wells. Consult with potentially affected Aboriginal groups and the VFPA
prior to the use of herbicides. The VFPA prefers that non-chemical means
of weed control are used wherever feasible.

Work Around the
Marine Environment

27.

28.

29.

Ensure that approvals are in place prior to work on the upland area adjacent
to the marine environment.

Install sediment fences at the base of cutffill areas to reduce sediment
discharge into the marine environment, where warranted (see Drawing 1
[Sediment Fence] provided in Appendix C of this EPP).

Maintain sediment fences in place at the base of cut/fill areas, where
warranted, until revegetation is stable.

Contaminated Soils

30.

Implement the Contamination Discovery Contingency Plan (see Appendix B
of this EPP) in the event that contaminated soils are discovered during
construction. Adhere to applicable measures provided in the Waste
Management Standard and Contamination Identification and Assessment
Plan (provided in Section 3.0 of Volume 6 of the Environmental Plans) for
handling of contaminated material.

Traditional Land and
Resource Use

31.

Implement the contingency measures identified in the TLU Sites Discovery
Contingency Plan (see Appendix B of this EPP) in the event that TLU sites
not previously identified are found during facility construction. Notify an
Environmental Inspector who will collaborate with an Aboriginal Monitor for
protection of these features.
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7.2 Surveying, Clearing and Access

Introduction

The following mitigation measures will be implemented by Trans Mountain, its Contractors and
subcontractors during surveying, clearing of vegetation and accessing of the WMT construction site.

Objectives
The objectives of these mitigation measures are to:

e reduce or avoid adverse effects to the terrestrial construction footprint; and

e limit disturbance of vegetation, to the extent practical.

Activity/Concern Mitigation Measures
Schedule 1. Refer to scheduling and wildlife information provided in Section 6.0 of this
EPP.
Bald Eagle Nesting 2. Determine if any active stick nests (e.g., bald eagle and great blue heron)
Site are located in the area to be cleared or adjacent to the WMT immediately

prior to clearing. Follow the measures outlined in the Bald Eagle Nest
Management Plan: WMT for mitigation measures to be implemented prior to
construction. These measures include:

e The eagles are expected to disperse from the Project area by mid to
late August, with adults returning in October to evaluate/initiate nesting.
Install nest deterrent within the known bald eagle nest at the WMT upon
confirmation that the nest is inactive and the bald eagles have
dispersed from the area. Adhere to the conditions of the Wildlife Act
Permit (Permit SU17-264155) issued for the installation of the nest
deterrent.

e [nstall artificial nests within two alternate nest trees to reduce the risk of
lost nesting opportunities.

e The nest deterrent and artificial nests will be installed by a qualified
arborist upon confirmation that the nest is inactive and the eagles have
dispersed from the area. The installation will be completed prior to
October 2017 (when nest evaluation and territory establishment is
expected to occur).

Staking/Flagging/ 3. Stake all boundaries of the facility construction footprint, including access
Fencing roads and borrow sites.

4. Stake or flag environmental features and buffers (e.g., archaeological site,
rare plant species and wildlife habitat features) prior to commencing
construction to avoid the resource site. Clearly mark all resource-specific
environmental features identified on the WMT Environmental Facility
Drawing prior to construction, as warranted.

5. Confirm locations of environmental features and ensure staking, flagging or
fencing is maintained during construction.

6. Prior to commencement of clearing or construction activities, ensure that
boundary and environmental feature flagging/staking has been surveyed
and remains intact. Stake and label topsoil/root zone material and spoil
stockpiles.

01-13283-TW-WTO00-EV-PLN-0001

Page 24



Trans Mountain Pipeline ULC

Westridge Marine Terminal
Environmental Protection Plan

Trans Mountain Expansion Project REV 6 July 2018/687945

Activity/Concern

Mitigation Measures

Signage

Post signs in the vicinity of environmental features to alert construction
personnel of their presence. Recommended setback distances are
resource-specific, and should be determined in consultation with an
Environmental Inspector and/or Resource Specialist, if required.

Clearing

Confine all clearing/mowing within the staked/flagged construction footprint
boundaries. Do not clear, mow or grade beyond the stakes. Clear
vegetation from only those areas essential for construction. Adhere to
clearing restrictions associated with special environmental features and
buffer areas in addition to those areas outlined in the Resource-Specific
Mitigation Table (see Appendix D of this EPP).

Grubbing

Postpone root grubbing until immediately prior to grading within the facility
boundary, if practical, and where there is a potential for soil erosion to
occur, due to sloping terrain and erodible soils.

Shrubby Vegetation
Disposal

10.

11.

Clear and chip shrubby vegetation or mulch (mulch not to exceed a depth of
5 cm) where grading will not be required and a smooth work surface is
required. Dispose of excess chips at an approved location outside of the
WMT site.

Ensure there is no burning of vegetation or construction waste.

Gates

12.

Install construction fencing around newly cleared areas outside of the
existing WMT site following clearing. Keep gates locked and assign security
personnel to block access, if warranted.

Bar Ditch and Foreign
Line Ramps

13.

14.

To facilitate access across the railway, construct foreign line ramps with
borrow material (not topsoil/root zone material), as per agreement with the
owner of the rail facility.

Install culverts in bar ditch ramps to maintain drainage. Culvert
specifications will be determined by the Project Engineer in consultation
with the Environmental Inspector.

Construction Traffic

15.
16.

17.

18.

Restrict construction traffic on the shoreline to approved access points.

Establish speed limits, approved by Trans Mountain, and in compliance with
provincial regulation, on access roads and on the construction site. Post
signs stating the applicable speed limits for construction traffic.

Transport construction personnel to and from the facility site by
multi-passenger vehicle, to limit the potential for vehicle/wildlife interactions
and to limit traffic volume and congestion on-site.

Implement wheel washing for equipment leaving the WMT and entering
public roads, where warranted, if vehicles/equipment is not subject to a
wash-down. Shovel and sweep clean, as quickly as practical, any mud, soils
debris or foreign material tracked onto roads from vehicles leaving the
construction site.
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7.3 Soils Handling and Grading

Introduction

The following mitigation measures will be implemented by Trans Mountain, its Contractors and
subcontractors during terrestrial construction at the WMT site.

Objective

The objective of these mitigation measures is to avoid or reduce effects on topsoil/root zone material
productivity and surface drainage patterns, and to conserve surface material in order to facilitate
reclamation of disturbed areas.

Activity/Concern Mitigation Measures
Resource-Specific 1. Refer to mitigation measures provided under  the
Environmental Features Staking/Flagging/Fencing and Signage headings in Section 7.2 of

this EPP. Confirm the placement of stakes, flags and signage along
the construction sites following clearing and prior to topsoil/root zone
material handling and grading. Replace any stakes, flags and
signage damaged during pre-clearing.

2. Review resource-specific locations to be avoided during topsoil/root
zone material salvage and grading activities.

Wet Soil Conditions 3. Adhere to the measures outlined in the Wet Soils Contingency Plan
(see Appendix B of this EPP) if wet soil conditions are encountered
prior to the removal of topsoil/root zone material from the
development area.

Topsoil/Root Zone Material 4. Salvage topsoil/root zone material from the development zone and

Salvage areas to be graded within the construction footprint that will be
disturbed during construction.

Topsoil/Root Zone Material 5. Salvage all available topsoil/root zone material (minimum 15 cm or

Salvage Depth 50% organic material), unless the material is unsuitable

(e.g., bedrock, gravel, rock and/or disturbed land). Where soils are
not readily distinguishable by colour, an Environmental Inspector and
Resource Specialist will provide direction based on an evaluation of
soil texture and structure.

6. Salvage very shallow surface soils to a minimum depth of 15 cm. If
minimum depth of surface soils cannot be salvaged because the
underlying material is unsuitable (e.g., gravel and rock), salvage all
available topsoil/root zone material.

Storage of Topsoil/Root Zone 7. Map the locations of topsoil/root zone material piles on as-built
Material/Spoil drawings to ensure that they can be easily located in the future to
support reclamation efforts at the site.

8. Should quantities of salvaged topsoil/root zone material reduce the
practicality of on-site storage, haul excess material off-site for
disposal at an approved location or as directed by Trans Mountain.

9. If off-site movement of salvaged topsoil/root zone material or spoil is
required, adhere to conditions specified in the applicable permits.
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Activity/Concern

Mitigation Measures

Topsoil/Root Zone
Material/Grade Spoil
Separation

10.

Keep spoil piles separate from topsoil/root zone material piles.
Maintain a minimum separation distance of 1 m between topsoil/root
zone material and grade spoil piles or place a barrier
(e.g., approximately 15 cm thick straw barrier, tarps or other material
approved by an Environmental Inspector) at areas where a 1m
separation cannot be maintained between topsoil/root zone material
and spoil stockpiles due to workspace limitations.

Grading

11.

12.

13.
14.

Ensure that there is no grading beyond the stakes. Grade only those
areas essential for construction.

Grade, if required, to level the surface to be developed. Grade the
surface to facilitate water drainage into water conveyance features
(e.g., ditches and culverts).

Ensure that grade spoil does not migrate off-site.

Clearly identify grade spoil with signs or staking where the
topsoil/spoil colour change is not obvious.

Monitor Topsoil/Root Zone
Material Stockpiles

15.

Monitor topsoil/root zone material piles during the growing season for
erosion and weed growth until the soils are removed from site,
replaced or stored in berms. Implement remedial measures to control
erosion, when warranted (see the Soil Erosion and Sediment Control
Contingency Plan in Appendix B of this EPP), and weed growth (see
Weed and Vegetation Management Plan provided in Section 5.0 of
Volume 6 of the Environmental Plans).
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7.4 Facility Construction

Introduction

The following mitigation measures may be implemented during the construction of the WMT.

Objectives

The objectives of these mitigation measures are to:

e ensure that construction activities are conducted in accordance with all approval
conditions and permits; and

e avoid or reduce potential adverse environmental effects associated with general facility
construction activities.

Concern/Activity

Mitigation Measures

Site Preparation

Do not drive or set equipment on portions of the facility site where
unsalvaged and unprotected topsoil/root zone material is present in order to
avoid rutting and subsequent topsoil/root zone material and spoil admixing.

Hotline
Exposure/Hydrovac

Ensure that all hydrovac tanks are clean and free of contaminants prior to
use on-site.

Empty clean hydrovac material onto subsoil at sites approved by an
Environmental Inspector. Ensure that hydrovac material will not migrate to a
watercourse or wetland, or onto topsoil/root zone material).

Backfill and compact all hydrovac holes during rough clean-up with native,
loose, dry material to ensure that settling of material does not pose a hazard
for wildlife or livestock.

Implement measures in the Contaminated Sites Discovery Contingency Plan
(Appendix B of this EPP) if potential contamination of hydrovac materials is
encountered or suspected.

Refer to the Hydrovac Cutting and Disposal Management Plan (Section 3.0
of Volume 6 of the Environmental Plans) for additional mitigation measures
to be implemented during hydrovac activities.

Excavation

10.

Where groundwater and/or soil contamination is suspected, implement the
Contaminated Sites Discovery Contingency Plan (Appendix B of this EPP).
Refer to the Contamination Identification and Assessment Plan provided in
Section 3.0 of Volume 6 of the Environmental Plans for areas of known
contamination encountered by the Project.

Limit the duration of time that the excavations will be left open to reduce the
potential for sloughing.

Ensure that contaminated soil and water, if present, are not transported
off-site or disposed until analytical results have been received, as per federal
and provincial regulations and legislation as determined by the Contaminated
Sites Resource Specialist.

Develop a plan for disposal of rock for approval by the Environmental
Inspector and implement the plan during construction.
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Concern/Activity

Mitigation Measures

Temporary Soil
Stockpile Locations

11.

12.

Locate and clearly mark temporary soil storage piles away from grade and
spoil materials, construction activities and day-to-day operations, as
approved by an Environmental Inspector. Ensure that temporary soil storage
piles are accessible and available for hauling.

Locate the soil stockpile sites in upslope positions to avoid disruption of
drainage and drainage channels. Ensure that drainage through low areas
associated with spring breakup will not impact soil piles.

Dewatering

13.

14.

15.

16.

17.

Assess the need for well points or other dewatering methods, prior to
commencing excavations, to intercept groundwater at site-specific locations.

Delay excavations until immediately prior to construction works at locations
with a high-water table or where there is a risk of sloughing.

Dewater the excavation sites, if warranted. Place pumps on a tray or within
an excavated sump lined with polyethylene sheeting. Pump water onto stable
and well-vegetated areas, tarpaulins or sheeting in a manner that does not
cause erosion or sediment-laden water to re-enter a watercourse or wetland.
Dewater the excavation sites if existing or anticipated (based on precipitation
forecasts) water levels in the excavation could overwhelm existing water
control measures.

Use floating suction hose and elevated intake, or other measures approved
by an Environmental Inspector, to prevent soil material from being sucked
from the bottom of the excavation.

Monitor the water discharge site to ensure that erosion, saturation of the
discharge site or flooding does not occur. Ensure that water does not flow off
the property, unless proper authorizations are in place from the Appropriate
Government Authority. Suspend dewatering and either apply erosion control
measures, reduce the flow or move the discharge site if it appears that the
above effects could occur.

Gravel

18.

In areas where a gravel pad will be established (i.e., where infrastructure will
be installed and in areas that will be subject to travel during the operations
phase of the Project), grade the gravel pad in such a manner as to ensure
that the pad does not interfere with the local surface drainage pattern.

Bird Deterrents

19.

20.

Install guards and/or wildlife protectors, where warranted (e.g., electrical
substations), at the facility to reduce the risk of avian nesting.

Nest deterrents will be installed outside the primary nesting period (which is
March 26 to August 16) for migratory birds (ECCC, 2017), and may include
visual, physical (e.g., guards or protectors) or energized deterrents
depending on the type of infrastructure.
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8.0 MARINE CONSTRUCTION

Introduction

The following mitigation measures are applicable to the construction of marine components of the WMT
throughout all phases of construction by Trans Mountain, its Contractor and subcontractors.

Objective

The objective of the following mitigation measures is to avoid or reduce potential adverse environmental
effects associated with the marine component of the WMT construction activities including: in-water
excavation of existing rip rap; installation of circular sheet pile walls associated with the foreshore
extension; installation of cylindrical pipe piles for the marine trestle and berths; and overwater
construction of dock infrastructure.

General Marine Measures

General marine environmental protection specifications are to be implemented along with the general
measures (onshore and marine) outlined in Section 6.0 of this EPP.

Activity/Concern Mitigation Measures
Permits and 1. Review notification requirements identified in Section 5.0 of this EPP and
Approvals ensure that notifications have been completed.

2. Ensure that a Fisheries Act Authorization (Section 35 [2]) is obtained from
DFO for all activities that are likely to result in residual serious harm to fish,
prior to the commencement of marine construction.

Marine Species at 3. Ensure that all mitigation measures associated with onshore and marine
Risk or Species of wildlife species at risk and species of concern are communicated to Project
Concern personnel.

Public Marine 4. Discourage unauthorized marine vessels in the WMT construction area by
Access demarcating it and by use of signs, markers and/or buoys. Refer to the

Navigation and Navigation Safety Plan (Section 8.0 of Volume 6 of the
Environmental Plans) for more information. Install a marine safety boom
around the WMT construction zone, if approved by the VFPA.

Permit Conditions 5. Ensure all conditions outlined in authorizations and/or permits and approvals
are adhered to during marine construction.

Schedule 6. Schedule work for daylight hours, where feasible. Refer to mitigation for
lighting and noise emissions provided in Section 6.0 of the EPP in the event
that construction activities must be undertaken during the night. Written
authorization from the VFPA will be required for any work outside the
approved Westridge Marine Terminal construction hours.

Conduct in-water excavation of rip rap between August 16 and March 15.

8. Install portions of the circular sheet pile wall in contact with the marine
environment between August 16 and March 15.

9. Install circular sheet pile walls associated with the marine trestle, loading
platforms, berthing dolphins and mooring dolphins year-round following the
mitigation measures outlined in the Fisheries Act Authorization
(Section 35[2]). .
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Activity/Concern

Mitigation Measures

Access

10.

11.

12.

13.

For access to the marine construction area with the Contractor’s registered
marine vessels, ensure the vessels are approved for the Project, inspected
and certified fit for use by the Contractor or their designate.

Identify terrestrial access routes to the marine construction footprint from
designated staging and/or laydown areas.

Maintain a list of personnel and vessels eligible to access the marine
construction site.

Use existing roads for access to the WMT construction footprint. If additional
temporary access roads are required at or near the shoreline, they will be
constructed of granular fill over a geotextile and removed after construction is
completed. Discuss access road siting and mitigation requirements
(e.g., sediment fencing) with an Environmental Inspector.

Recreational
Activities

14.

Prohibit marine recreational activities (e.g., boating, fishing, swimming and
diving) by Project personnel on or in the vicinity of the WMT.

Construction Vessel
Traffic

15.

16.

17.

18.

19.

Ensure that Project vessels are equipped with a high-frequency radio with
appropriate channels to monitor vessel traffic in the Project area.

Ensure that construction vessel traffic is confined to the general work site,
where feasible, and that vessel anchoring or other disturbance only occurs in
Trans Mountain approved locations, unless required in an emergency
situation.

Ensure that pile hammers and backhoes working in water utilize
vegetable-based hydraulic fluids and lubricants during this work, if practical.

Operate Project-related vessels at slow speeds (< 10 knots) and avoid rapid
acceleration to limit the intensity of acoustic emissions (both above and below
the water surface) and to decrease the likelihood of striking marine mammals,
infrastructure or other vessels.

Inform Project-related vessel operators of the potential for birds to collide with
vessel structures at night due to deck lighting or inclement weather, and for
vessels to collide with marine mammals. Report all bird, mammal and
structure strikes/collisions immediately to the Chief Activity Inspector and/or
the Environmental Inspector.

Noise

20.

Maintain Project-related vessels to reduce acoustic emissions (both above
and below the water surface).

Waste Disposal

21.

22.

23.

24,

Manage all marine-related solid and liquid waste in accordance with the
Canadian Shipping Act.

Ensure that solid materials, including construction materials, will not be
discharged into the marine environment at any time.

Conduct a site clean-up at the end of each day to prevent accumulation of
waste materials.

Keep vessel and dock surfaces free of construction materials (e.g., concrete
fines) to prevent their entry into the marine environment.
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Activity/Concern

Mitigation Measures

Marine
Sedimentation

25.

26.

Use only clean (washed, free of mud or other fines) rock for construction of
fish habitat offsets (i.e., rock reefs) and conduct work between August 16 and
March 15. Ensure that a turbidity curtain is installed around the area where rip
rap will be placed, to contain any suspended sediment.

Reduce the risk of sedimentation from upland areas into the marine
environment by properly installing appropriate terrestrial erosion and sediment
control measures (refer to erosion and sedimentation mitigation provided in
Section 7.1 of this EPP).

In-water Excavation

27.

28.

29.

30.

31.

Conduct in-water excavation of rock rip rap in accordance with applicable
permits and/or approvals and between August 16 and March 15.

Install a turbidity curtain during in-water excavation of rock rip rap to contain
suspended sediment to the work area (see Drawing 2 [Turbidity Curtain
Installation {Tidal Conditions}] provided in Appendix C of this EPP).

During in-water excavation or rip rap, conduct water quality monitoring (WQM)
as per the Water Quality Management Plan during Rip Rap Removal
(Appendix H of this EPP). Conduct WQM to assess the effectiveness of the
turbidity curtain and modify turbidity curtain deployment, if required.

Unless otherwise approved by DFO, retain all excavated material and dispose
at a land-based facility in accordance with applicable regulations

Adhere to measures outlined in Section 6.0 and the Heritage Resources
Discovery Contingency Plan (see Appendix B of this EPP) for historical,
archaeological resources, if historical artifacts or remains are discovered
during in-water excavation activities.

Pile Installation

32.

33.
34.

35.

36.

37.

38.

Conduct pile installation activities in accordance with all applicable permits
and/or approvals.

Conduct in-water impact-hammer pile driving during daylight hours only.

Use a vibratory method of pile installation preferentially over an impact
hammer, where feasible and in accordance with engineering design criteria,
to reduce the intensity of underwater noise and pressure emitted to the
marine environment.

Immediately following the installation of each sheet pile cell, and prior to
excavation and infilling of that cell, conduct a salvage of commercial,
recreational and Aboriginal (CRA) fishery species via crab and fish
trapping/netting and seines (where appropriate). Release captured CRA
fishery species in a suitable habitat at least 500 m away from marine
construction activities.

Where an impact hammer is required for pile installation, deploy a bubble
curtain around the full wetted length of the pile (see Drawing 3 [Air/Bubble
Curtain Installation {Pile Installation}] provided in Appendix C of this EPP) to
reduce underwater noise and pressure levels.

Upon commencement of impact pile installation or recommencement of such
activities after a delay of 30 minutes or more, conduct a pile installation
ramp-up procedure starting with less frequent impact strikes of lower force.

In-water pile installation within a 50-metre horizontal distance of the high
water large tide level will be limited to a timing window between August 16
and March 15.
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Activity/Concern

Mitigation Measures

Pile Installation
(cont'd)

39.

40.

41.

42.

43.

Monitor underwater noise and pressure levels outside of the bubble curtain,
within 10 meters of the driven pile, throughout impact pile driving. If
monitoring indicates an e ceedance of kPa . dBre Pa peak
during the DFO least risk window for Burrard Inlet (August 16 to February 28)
or . kPa dB re Pa peak outside of the DFO least risk window
for Burrard Inlet (March 1 to August 15), or a fish kill is observed, stop impact
pile driving immediately and review and modify methods, as appropriate, in
consultation with DFO.

Prior to the commencement of impact pile driving, conduct visual monitoring
(by trained, qualified personnel) for cetaceans and marine mammal species at
risk within an initial marine mammal exclusion zone, set to a radius of 1 km
from active locations of impact pile driving. Conduct simultaneous visual
monitoring within a harbour seal-specific exclusion zone, set to a radius of
150 m. Impact pile driving may only commence if no marine mammals are
observed within their respective exclusion zones for 30 minutes prior to the
start of the activity. The exclusion zone for cetaceans and marine mammal
species at risk will encompass the area within which underwater noise levels
exceed 160 dB re: 1 pPa. Underwater noise level field verification will be
conducted during the first several days of impact pile driving to define the
radius of this zone.

Conduct field verification of underwater noise levels when there are changes
to impact pile driving equipment (e.g., hammer size and pile size) or
substantial changes to pile locations to allow for adjustments to the radius of
the cetacean and marine mammal species at risk exclusion zone.

Conduct constant visual monitoring of the marine mammal exclusion zones
during impact pile driving. If a cetacean or marine mammal species at risk, or
a harbour seal, is observed within its respective exclusion zone, temporarily
suspend impact pile driving (or reschedule if deemed necessary) until the
marine mammal(s) has left the exclusion zone or does not reappear within
30 minutes.

Should visual monitoring during in-water pile installation indicate concern
regarding turbidity levels, the Environmental Inspector will arrange for in situ
sampling of turbidity (nephelometric turbidity units). Should turbidity levels
exceed specified thresholds, pile driving will temporarily be halted.

Marine Drilling

44,

45,

Conduct marine drilling activities in accordance with applicable permits and/or
approvals.

If drilling of internal pile anchors is required, contain drill cuttings and drill
muds and dispose at a land based facility in accordance with applicable
regulations.

Cleaning Out Pipe
Piles

46.

If steel pipe piles that are driven open ended are to be cleaned out, contain all
sediment and dispose at a land-based facility in accordance with applicable
regulations.
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Activity/Concern

Mitigation Measures

Concrete
Management

47.
48.

49,

50.

51.

52.

53.

54.

55.

56.

57.

Isolate concrete work from the marine environment.

Wash all tools, pumps, pipes, hoses and trucks used for finishing, placing or
transporting fresh concrete in designated areas, away from the marine
environment.

Avoid depositing, directly or indirectly, any concrete, mortars or other
lime-containing construction materials into or near the marine environment. All
forms, if applicable, shall be examined by qualified Inspector(s) prior to pour
to ensure they are tight.

Ensure that properly sealed chutes are present to avoid spillage, if concrete is
discharged or placed directly into the formwork. If the concrete is being placed
in the formwork with a concrete pump, properly seal and lock all hose and
pipe connections to ensure that the lines will not leak or uncouple. Do not
overfill concrete forms.

Maintain complete isolation of cast-in-place concrete and grouting from the
marine environment for a minimum of 48 hours if the ambient air temperature
is above 0°C and for a minimum of 72 hours if the ambient air temperature is
below 0°C.

Ensure that all concrete work is completed during dry conditions and properly
contained within formwork, such that no concrete products enter the
surrounding marine environment. Concrete must be set before a change in
tidal conditions results in coverage.

Use anti-washout admixtures in any concrete or cement grout that must be
placed underwater.

Collect all stormwater, surface water runoff and wash water generated from
construction activities that contains or may contain suspended concrete
materials and/or particles. Monitor pH as per the Canadian Water Quality
Guidelines for the Protection of Aquatic Life. If the pH of the water is above
acceptable levels, it may be adjusted in the water treatment unit. Ensure that
pH and turbidity levels in the marine environment are monitored when dust or
fines from grinding incompletely cured concrete enter the water column. In the
event that levels exceed the acceptable water quality guidelines
(i.e., Canadian Water Quality Guidelines for the Protection of Aquatic Life),
introduce preventative measures (i.e., implementation of turbidity curtains to
contain the suspended solids and prevent marine mammals or fish from
entering the area) (see Drawing 2 [Turbidity Curtain Installation {Tidal
Conditions}] in Appendix C of this EPP).

Utilize industry-accepted construction practices for placing concrete over
water and take all reasonable precautions to contain and neutralize spills in
the event that concrete material is released into the marine environment.
Report any spill to the Senior Compliance Advisor who will report to the
appropriate regulatory authorities. Conduct ongoing monitoring of pH and
turbidity during and following clean-up of the spill and compare to confirm that
water quality guidelines for pH and turbidity are reached and maintained.

Implement the Marine Spill Contingency Plan (see Appendix B of this EPP), in
the event of a concrete fines spill or material release.

Remove all concrete and affiliated equipment or materials upon completion of
concrete works.
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Activity/Concern

Mitigation Measures

Marine Mammals

58.

59.

60.

61.

Discuss marine mammal issues that are identified during construction, with
the Environmental Inspector, the Marine Resource Specialist and the
appropriate regulatory authorities.

Implement all marine mammal-specific mitigation measures outlined under
relevant activities (e.g., impact pile installation above).

Implement the Onshore or Marine Wildlife Species of Concern Discovery
Contingency Plan (see Appendix B of this EPP), in the event of encountering
a marine mammal species at risk or species of concern.

Implement any relevant measures in the Marine Mammal Protection Program,
developed pursuant to NEB Condition 132, which will focus on effects from
the operations of Project-related marine vessels. Note that the draft Marine
Mammal Protection Program will be developed 3 months prior to the start of
pile installation, but will be a living document and, therefore, may go through
multiple iterations over the life of the Project as the various programs develop
over time.

Marine Fish and
Fish Habitat

62.

63.

64.

Discuss marine fish and fish habitat issues that are identified during
construction with the Environmental Inspector, the Marine Resource
Specialist and the appropriate regulatory authorities.

Ensure that barges are anchored or spudded in appropriate areas with
minimal effects to intertidal and subtidal marine habitats. Grounding is
prohibited, unless authorized by VFPA. Avoid sensitive marine habitats,
where feasible.

Have the Environmental Inspector report immediately to DFO if the extent or
nature of permanent alteration or destruction of fish habitat during any marine
construction phase is outside of the scope defined in permits and approvals.

Marine Species at
Risk and Species of
Concern

65.

Report sightings of species at risk or species of concern immediately to the
Environmental Inspector. Implement the Onshore or Marine Wildlife Species
of Concern Discovery Contingency Plan (see Appendix B of this EPP), as
appropriate. The Environmental Inspector will record the location in the daily
reports.

Invasive Marine
Species

66.

Ensure that all Project-related vessels follow the requirements for ballast
water management, as outlined in the Canadian Shipping Act (c.26) and the
Canadian Ballast Water Control and Management Regulations
(SOR/2011-237), to reduce the risk of importing invasive marine species into
the WMT area.
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9.0 CLEAN-UP AND RECLAMATION

Introduction

Clean-up and reclamation are important steps in returning the WMT construction site to a condition
suitable for operational requirements.

The objectives of clean-up and reclamation mitigation measures at facilities are to:

o effectively use reclamation techniques that prevent topsoil/root zone material loss from
wind and water erosion;

e establish a vegetative cover compatible with surrounding vegetation and land uses,
where applicable;

e comply with approval conditions, including permits and commitments; and
e re-establish the construction sites to a stable condition.

The following mitigation measures may be implemented, as necessary, by Trans Mountain, its contractors
and/or subcontractors during clean-up and reclamation activities.

Activity/Concern Mitigation Measures

Scheduling 1. Follow activity restriction guidelines and road bans, and consider spring melt
when scheduling clean-up and reclamation activities.

2. Commence clean-up activities as soon as practical following construction.

3. Reclaim disturbed lands within one growing season following construction, if
feasible.

4. Determine the appropriate schedule for seeding and for planting of seedlings
or trees and shrubs, where applicable.

Recontouring 5. Recontour disturbed lands to stable profiles and to meet operational
requirements.

Erosion Control 6. Implement appropriate erosion control measures (e.g., soil compaction, soil
covers, seeding, mulch and/or tackifiers) to stabilize soil berms, grade cuts,
fills and other disturbed lands in accordance with the ESC, as warranted.

7. Establish long-term topsoil/root zone material storage berms at locations
away from regular facility operations and areas with potential for overland

water flow.
Drainage 8. Ensure that ditches and culverts are in place and free of obstructions to
facilitate site drainage.
Topsoil/Root Zone 9. Replace topsoil/root zone material evenly over disturbed land surfaces where
Material reclamation will occur.

Replacement

Equipment/Vehicle 10. Limit equipment/vehicle travel over surfaces where topsoil/root zone material
Travel has been replaced.

Garbage and Debris  11. Remove all garbage and debris from the facility construction site.

12. Conduct an underwater survey to identify the presence of construction debris.
Immediately remove underwater debris, if present.

Seeding 13. Seed disturbed lands as soon as practical following replacement of
topsoil/root zone material. See recommended seed mixes for facilities by
location in Appendix D of this EPP.
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Activity/Concern

Mitigation Measures

Seed Quality

. Use only Canada Certified No. 1 or best available agronomic seed. Do not
use seed that contains Prohibited Noxious or Noxious weeds. Retain the
Certificate of Analysis documentation for facility site records.

Visual Barriers

. Where considered warranted, install tree and/or shrub plantings around
identified building structures or fence perimeters to provide a visual screen
(see example in Detail 5 provided in Appendix C of this EPP and additional
information in the Reclamation Management Plan, Section 9.0 of Volume 6 of
the Environmental Plans). Avoid using forage species for visual screens in
unsecured areas that will attract ungulates.

. Repair existing and/or install new permanent fencing and gates about the
facility site to secure the area to operational requirements.

Weed Control

. Maintain weed control during clean-up and reclamation activities.

. Remove all Project equipment and materials from marine areas that will not
be utilized during operations of the WMT.
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10.0 WESTRIDGE MARINE TERMINAL FACILITY TESTING

Introduction

Prior to the operation of the WMT expansion, systems will require a hydrostatic test, which is then
followed by dry (no oil present) and wet (oil present) commissioning to facilitate final testing and
calibration of facility components. The following mitigation measures will be implemented, as necessary,
during hydrostatic testing where water will be used for pressure testing of terminal piping Water will be
obtained from the City of Burnaby. Trans Mountain will work with the City of Burnaby to demonstrate filing
conformance. The Hydrostatic Testing Plan will be filed with the NEB pursuant to NEB Conditions 112
and 113, respectively.

Objectives
The objectives of these mitigation measures are to:

e ensure hydrostatic pressure testing activities are conducted in accordance with all
approval conditions and permits; and

e reduce or avoid effects on the marine environment waterbodies used during hydrostatic
testing of WMT piping and facility components.

Activity/Concern

Mitigation Measures

Approvals,
Authorizations,
Licences and Permits

Conduct hydrostatic testing activities in accordance with the Hydrostatic
Testing Plan filed with the NEB pursuant to NEB Conditions 112 and 113,
respectively. Ensure that hydrostatic testing is conducted in accordance with
applicable permit requirements and that all necessary approvals are
obtained prior to commencing hydrostatic testing activities. Refer to
permitting and notification requirements provided in Section 5.0 of this EPP.

Retain records (including dates) of all key hydrostatic testing activates
(e.g., water withdrawal location, rates and volumes, sampling results,
discharge locations, rates and volumes).

Water Additives

Review potential issues associated with the testing program, including water
quality and, if appropriate, identify any chemical additives (including Material
Safety Data Sheets) to be used during the testing program. Obtain approval
from the Environmental Inspector, if required, for the use of the additives.

Discharge

Ensure that the appropriate testing and treatment measures are
implemented in accordance with the BC Waste Discharge Regulation, BC
Reg. 320/2004.

Sampling

Conduct sampling of soils at discharge sites (e.g., soils and water), receiving
test water, if warranted, to abide by requirements related to test water
discharge and any other application/approval requirements.

Hydrostatic Test Plan

Notify the Construction Manager or designate and an Environmental
Inspector a minimum of 72 hours prior to commencing water withdrawal and
test water discharge activities.

Adhere to the applicable measures outlined in the Hydrostatic Testing Plan
that is filed at least 90 days prior to pressure testing any Project component
as per NEB Conditions 112 and 113.

Equipment and
Workers

Ensure that sufficient workers and equipment are available on-site to repair
any rupture, leak or erosion problem that might arise during testing.

Water Trucks

Ensure that water hauling trucks for test water are clean and inspected prior
to use.
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Activity/Concern

Mitigation Measures

Withdrawal 10. Work with the City of Burnaby to demonstrate filing conformance prior to
withdrawing water for hydrostatic testing.
Dewatering 11. Follow all dewatering measures outlined in the Hydrostatic Test Plan and the

12.

13.

14.

15.

Water Withdrawal and Discharge Procedures Management Plan (see
Section 8.0 of Volume 6 of the Environmental Plans).

Monitor discharge locations to ensure that no erosion or flooding occurs. If
conditions become saturated to the extent that adequate natural filtration is
no longer occurring, suspend dewatering and move the discharge to another
approved location (confirm that appropriate approvals and, if warranted, soil
testing have been completed) or construct a holding pond for the water and
release the water when natural filtration is feasible.

Ensure the areas that are to receive discharged water are approved by an
Environmental Inspector in accordance with the Appropriate Government
Authority guidance.

Conduct testing of the test water and soils at the discharge site in
accordance with applicable federal and provincial requirements.

Dewater onto areas approved by the Environmental Inspector where water
will be filtered through vegetation and soils before returning to a
watercourse, wetland or lake. Provide scour protection (e.g., use of rock
aprons, plastic sheeting, plywood and straw bales) or an energy diffuser
(e.g., dissipater and protective rock, marine water quality management
during rip rap removal, sheeting, tarpaulins or other equivalent materials) at
the discharge site, as approved by the Environmental Inspector. The rate of
discharge will be reduced if these measures are ineffective.

Sample Collection

16.

Collect samples of source water, hydrostatic test water and soil of the
receiving environment prior to discharge and analyze according to the
parameters listed in the Water Withdrawal and Discharge Procedures
Management Plan (see Section 8.0 in Volume 6).

Pigging Debris

17.

Collect pigging debris and dispose of it at an acceptable location (e.g., an
approved landfill). Dispose of remaining construction waste in accordance
with the Appropriate Government Authority.

Daylighting

18.

Follow applicable EPP protection measures if exposure (daylighting) of
below-grade sections of facility piping is hecessary for inspection or repairs.
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TABLE A-1

EMERGENCY CONTACTS

July 2018/687945

Contact Location Phone Number
Emergency Assistance Province-wide 9-1-1
Royal Canadian Mounted Police Burnaby 1-604-294-7922
Emergency Medical Services (Ambulance) Dispatch 1-800-461-9911
Cell/SAT Phone 1-250-374-5937
Hospital/Clinic Burnaby Hospital (Burnaby) 1-604-434-4211
Fire Non-Emergency Burnaby 1-604-294-7190
BC MOE 24-hour Spill Line BC 1-800-663-3456
NEB Pipeline Emergency 1-819-997-7887
Other NEB operations-related emergencies | 1-403-807-9473
Vancouver Office 1-604-666-3975
DFO Observe, Record and Report Hotline BC 1-800-465-4336
Transportation Safety Board Canada-wide 1-800-387-3557
Conservation Officer Service BC 1-877-952-7277
BC One-Call BC 1-800-474-6886
Western Canadian Spill Services Oil Spill Co-operative — 24-Hr BC 1-866-541-8388

Emergency

Forest Fires

BC Forest Fires Reporting Centre

1-800-663-5555

Trans Mountain — Environment, Health and Safety Burnaby 1-604-268-3008
Trans Mountain Operations Supervisor Burnaby 1-604-268-3040
Trans Mountain — 24-hour Emergency Line BC 1-888-876-6711
Vancouver Traffic VHF BC Channels 12/11/74/16
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1.0 CONTAMINATION DISCOVERY CONTINGENCY PLAN

1.1 Pre-Job Planning

A list of areas with moderate to high potential risk for contamination is provided in the Contamination
Identification and Assessment Plan (Section 3.2 of Volume 6 of the Environmental Plans). In accordance
with the Contamination Identification and Assessment Plan, a Contamination Resource Specialist will
ensure the appropriate response and mitigation is carried out during construction in the identified high-risk
areas. When working in areas of moderate risk, the Environmental Inspector will ensure workers are
aware of the potential to encounter contamination. If unexpected contamination is encountered, this
Contamination Discovery Contingency Plan will be initiated.

Recognition and Response

Identification of Contamination

Soil, surface water and groundwater contamination can generally be recognized by one or more of the
following:

e unusual, hydrocarbon or chemical odour;
e visual sheen;

e visual free product (oil or other product);
e  visual staining;

¢ high soil vapour concentrations; and/or

e asbestos or asbestos containing material (ACM) (>1% by weight of asbestos fibres and
powder/dust or friable).

Contamination will be identified by way of visual field observation and field screening. Visual field
indicators to identify asbestos include: serpentine rock, fibrous appearance, greasy luster; for ACMs:
brake pads, cement piping, vinyl tiles, home insulation, cement siding); and for asbestos deposit areas:
former landfills, asbestos dumps including other signs of waste deposition (e.g., fill, liners, surficial
evidence). The microPHAZIR™, which is owned by ThermoFisher Scientific, is the tool for field screening
when excavation during construction is performed and the presence of asbestos or ACMs is suspected.

The microPHAZIR™ is a handheld portable analyzer that has been demonstrated to provide non-
destructive screening of six types of asbestos fibres (i.e., Chrysotile, Anthophyllite, Tremolite, Actinolite,
Amosite/Crocidolite) via infrared analyses. ThermoFisher Scientific demonstrated the microPHAZIR™
detection limits are for concentrations greater than 1% asbestos fibres determined by analyzing asbestos
reference standards with known concentrations.

Notification Framework

Upon the identification of contamination, work in the area will cease immediately, and the Environmental
Inspector will be notified. The Environmental Inspector will immediately notify the Senior Compliance
Advisor of the discovery. The Senior Compliance Advisor will ensure the timely notification to the National
Energy Board (NEB) and other Appropriate Government Authorities.

A Contaminated Sites Resource Specialist with experience in contaminated sites will be contacted and
required to be present at the identification site to verify the indications of potential soil and groundwater
contamination (i.e., sheen and adjacent soil staining) and to assist in monitoring and mitigation.

Signage will be posted in areas with moderate to high potential risk for contamination to alert workers of the
increased risk.
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The Land Agents and/or Lands Group, Stakeholder Engagement and Communication Team, and the
Aboriginal Engagement Team will also determine the requirement for notification of affected landowners
and/or occupants, Aboriginal groups, and other municipal or regional agencies and will coordinate these
notifications, as required.

Health and Safety

Upon discovery of contamination, the health and safety of personnel and the public is the first priority.
Contractors and personnel on-site will suspend all work in the area, shut equipment down and
immediately notify the Construction Manager or designate and an Environmental Inspector. Appropriate
personal protective equipment will be worn, and all reasonable measures will be taken to ensure that
health and safety of anyone in the immediate area is preserved. Personnel and Contractors will employ
all measures and requirements outlined in the Construction Health and Safety Management Plan as well
as any other measures or requirements.

Interim Mitigation

The Environmental Inspector and Contaminated Sites Resource Specialist must be consulted when
determining the necessary mitigation measures that are to be implemented when it is safe to do so. In all
instances, the migration of the contamination from the disturbed area must be minimized. Mitigation
measures may include the following:

e Segregating contaminated soil for later sampling and/or analysis and disposal.
e Placing contaminated soil onto an impermeable surface.

e Covering contaminated soil with an impermeable cover in cases where precipitation may cause
runoff.

e Constructing berms to control runoff, in cases where runoff is imminent.

e Stopping contaminated water discharge.

e Storing contaminated water in tanks for later sampling and/or analysis and disposal.

o If sampling is required, laboratory analytical parameters for soil and groundwater are to be based on
site history and land use. Potential contaminants of concern are outlined in the Contamination
Identification and Assessment Plan (Volume 6 of the Environmental Plans).

e Signage will be posted in the area of suspected contamination to alert workers of the increased risk.

e Mitigation measures will be implemented as soon as possible following the discovery of contamination.
The Implementation of mitigation measures will be based on the severity and risk of the contamination

that is discovered.

o |If asbestos or asbestos containing materials (ACMs) are discovered through field screening during
construction:

- Excavation activities are to cease; and engineering controls are to be enacted to mitigate dust.
Mitigation will include soaking the area of suspected asbestos with water.

- If necessary to continue work, personnel in the area affected by asbestos will wear appropriate
PPE including half mask or full mask respirators with HEPA filters for which they have previously
been fit-tested. Personnel air sampling will be required to demonstrate engineering control
enacted to mitigate dust are effective.

- Soils containing, or suspected to contain asbestos will be segregated, wetted, and covered until
appropriate disposal is determined, following receipt of laboratory analyses.
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Contamination Management Requirements

Contaminated material will be disposed of at approved facilities in accordance with provincial and federal
regulations and follow the measures outlined in the NEB’s Remediation Process Guide. Facilities for disposal
must be pre-approved by Trans Mountain. This includes third party waste brokers, transporters,
consultants and contractors. A list of Alberta and BC approved waste landfills for disposing of
contaminated material are provided in Appendices D and E, respectively of the Waste Management
Plan”. The updated plan will be submitted to the Board prior to construction.

Excavations in which contaminated soil and/or groundwater has been discovered must not be backfilled
until authorization has been given by the Construction Manager and Environmental Inspector. Soil
brought on-site to fill excavations must be approved by the Environmental Inspector prior to use.

Contaminated soil and water must not be transported off-site or disposed of until analytical results have
been received as per applicable federal and provincial regulations and as outlined in the Contamination
Identification Assessment Plan (Section 3.0 of Volume 6 of the Environmental Plans). The Construction
Manager and the Environmental Inspector will provide notification as to when excavations can be
backfilled.
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2.0 FIRE CONTINGENCY PLAN

The Contractor will develop a Fire Contingency Plan (Volume 4C, Section 5.2.7) and a Fire Prevention
Plan (Volume 4C, Section 5.2.8) that will include, at a minimum, the guidelines in the TMEP Health and
Safety Management Plan. This plan will be used in conjunction with the Fire Contingency Plan and the
Fire Prevention Plan during all phases of construction.

In the Event of a Wildfire

The following response measures will be implemented, as warranted, in the event of a fire.

Commence fire suppression measures immediately upon detection of a fire, provided that current fire
behaviour allows personnel to safely proceed.

Report location of fire as well as size, wind direction, fuels burning and immediate values at risk to the
Fire Boss.

The Fire Boss will report all wildfires immediately and relay general fire information to the Senior
Compliance Advisor, who will advise the appropriate provincial, municipal or federal authorities.

All equipment and personnel shall be made available to control the fire. Suppression efforts will take
into consideration fire behaviour, safety, training and fithess of personnel, as well as equipment
availability.

The Fire Boss will inspect the fire as soon as possible and take charge of directing suppression
measures until relieved by a responding authority official.

Moveable material, particularly explosive or flammable materials and/or vehicles, will be promptly
moved to a safe location whenever there is a possibility of being endangered by fire.

Fire suppression efforts shall continue until the fire is extinguished, until it is no longer safe for Project
personnel to respond to the fire, or until otherwise notified by the appropriate jurisdictional authority
(i.e., BC MFLNRO).

The Fire Boss will ensure that all burning embers are extinguished and will monitor burn area for
smouldering material. If available, employ infrared scanning equipment to detect any residual hot
spots.

To Report a Wildfire:

BC - 800-663-5555 (or *5555 on most cellular networks).

General Fire Information

When a fire is encountered adjacent to or within the vicinity of the facility footprint, make note of the
following fire and site conditions prior to reporting the fire:

e  crew contact information;

e location of the fire;

o fuel the fire is burning in (trees, grass, etc.);
e approximate size of the fire;

e how quickly the fire is spreading;

e  colour of the smoke;

e values at risk (lives, structures, etc.); and

e local weather (temperature, local wind speed and direction, etc.).
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3.0 HERITAGE RESOURCES DISCOVERY CONTINGENCY PLAN

**Note: Personnel are NOT permitted to collect and/or keep any artifacts.

The following procedures provide contingency measures for the discovery of heritage resources and
during construction of the Project.

Heritage Resource Discovery during Construction

In the event that suspected heritage resource sites are discovered during construction, implement the
measures listed below.

e The Environmental Inspector will notify the Construction Manager, Trans Mountain Environment (who
will determine if the services of a Heritage Resource Specialist may be necessary) and the Senior
Compliance Advisor, who will notify the appropriate regulatory authority as required.

e Prohibit the collection of any historical, archaeological or palaeontological resources by Project
personnel, except for qualified Heritage Resource Specialists acting as authorized by the appropriate
regulator/permit.

e Suspend work immediately in the vicinity (i.e., within 30 m) of any newly identified archaeological,
palaeontological or historical resource sites (e.g., modified bone, pottery fragments and fossils). Work
at that location may not resume until the measures below are implemented. Clearly mark the site
using fencing and flagging to secure avoidance, where appropriate.

e As and where required, a Heritage Resource Specialist will develop, if warranted, an appropriate
mitigation plan in consultation with the Environmental Inspectors, the Construction Manager, the
appropriate regulatory authority, as well as the applicable Aboriginal communities. The mitigation
measure options available include those measures for site avoidance, systematic data recovery and
monitoring/surveillance.

Human Remains Discovered During Construction

In the event that suspected human remains are discovered during construction, implement the mitigation
measures listed below.

e Suspend work immediately in the vicinity (i.e., within 30 m) of the newly identified human remains.
Work at that location may not resume until the measures below have been implemented.

e The Environmental Inspector will notify the Construction Manager, the Chief Activity Inspector, Trans
Mountain Environment (who will determine if the services of a Heritage Resource Specialist may be
necessary) and the Senior Compliance Manager, who will, if warranted, notify the local police and
appropriate regulatory authorities.

o If there is potential for disturbance to the site due to trafficability or high public visibility, assign
employees to stand watch until the Heritage Resource Specialist arrives.

e Stake or flag off the location to secure avoidance.

e Cover any exposed remains with clean plastic sheeting, tarpaulin, a blanket or other covering until the
Heritage Resource Specialist is present.

e Do not backfill. If excavated fill has been loaded into a truck, empty the excavated fill at a nearby
secure location for the Heritage Resource Specialist to inspect.

e The Contractor will only resume work in that area once the archaeological and forensic studies are

complete, clearance has been granted by the appropriate regulatory authority and Trans Mountain
has been advised that work can continue.
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4.0 MARINE SPILL CONTINGENCY PLAN

4.1 Introduction

The Marine Spill Contingency Plan has been prepared for construction activities being completed at the
WMT. This plan demonstrates that Trans Mountain has appropriate response capabilities and measures
in place to effectively address potential releases during construction at the WMT.

Purpose and Scope

Spill reporting procedures are applicable to all Trans Mountain construction activities. These procedures
are specific to the WMT and will be followed in the event of a spill or release, within this facility or
contamination of coastal waters during construction activities associated with the Project.

The purpose of this plan is to provide direction on how to quickly, safely and effectively respond to a
construction phase marine spill at the WMT to ensure the protection of the public, employees and
Contractors, the environment and company property. In addition, this plan will ensure that all releases of
hazardous materials are reported to the appropriate authority, as required. As a federally regulated
company, Trans Mountain is responsible for reporting any volume of spill at the WMT to the NEB.

This Marine Spill Contingency Plan identifies the lines of authority and responsibility, establishes proper
reporting and communication procedures and outlines an action plan, to be implemented in the event of a
marine spill. This Marine Spill Contingency Plan applies to fuel, hydrocarbons, chemicals and other
potentially harmful substance released at the WMT.

It should be noted that the WMT is currently operational and has an existing operational-phase ERP,
which already addresses most potential spills that could occur during future construction activities.
However, a few construction-specific activities may result in spills, such as:

e spills from on-land construction vehicles/equipment that drain into the ocean;
e spills from vessels engaged in construction activities (e.g., tugs and workboats); and

e spills from construction equipment on barges (e.qg., drill rigs, pile drivers, dredgers and
front-end loaders).

4.2 Response Organization

All spills into or threatening a body of water are considered reportable through the Emergency Response
Line process, as a reportable incident, to the Senior Compliance Advisor. The Senior Compliance Advisor
must report any incident of a spill or release at the WMT directly to the NEB, as soon as practical, and
take appropriate measures to remediate the contamination. The NEB also requires notification of the
contamination, in writing, to the Secretary of the Board (NEB 2011). Details regarding the reporting and
notification requirements are contained in Section 7.0 of this Appendix.

Emergency spill response equipment will be located, as a responsibility of the contractor, in the TMEP
WMT Oil Spill Containment and Recovery location. The location and contents of the emergency spill
response equipment will be discussed intermittently during daily safety meetings. Further information
regarding this equipment can be obtained from the Contractor.

Immediate notification of a spill to the WMT Supervisor is crucial. Immediately contact local emergency
response in the event of a spill involving danger to human life.

For marine pollutant or spills in Vancouver harbour, call Vancouver Traffic VHF 12/11/74/16 immediately.
For a spill to the marine environment, immediate notification to Canadian Coast Guard Marine
Communications and Traffic Services (MCTS) is required (see http://www.ccg-gcc.gc.ca/e0003876). All
accidental over side discharges should be reported immediately to the Operations Centre
(1-604-665-9086). If the discharges contain oil or other deleterious substances, the vessel must
immediately notify the MCTS and activate its pollution response plan. The Port Information Guide
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(VFPA 2016) provides more information and clarification regarding reporting requirements (see
https://www.portvancouver.com/marine-operations/port-information-guide/).

Westridge Marine Terminal Contractor Responsibilities

WMT Contractors will be responsible for prevention, preparedness, response and reporting on their work
sites during the construction phase of the Project. WMT Contractors must maintain an up-to-date
inventory and location knowledge of response materials at the worksite. The Contractor must provide
training, prior to work, and iPmplement regular emergency response exercises to enable TMEP workers
and subcontractors to perform their designated emergency responsibilities. It will be the Contractor’s
responsibility to immediately inform the WMT Supervisor, TMEP management and the Senior Compliance
Advisor in the event of a spill or release.

Equipment

Emergency response equipment and materials will be provided to WMT Contractors to be stored on-site,
as close to the area of work as feasible. These materials will include, but are not be limited to: booms;
skimmers and other collection devices; sea-water pumps; hoses; sorbents; fire nozzles; containment
vessels; spill kits; and personal protective equipment. Any concerns regarding additional response
equipment should be directed to the WMT Supervisor, who will be able to source supplementary
equipment through local service providers in the area.

Initial Assessment

In the event of any incident, the location and circumstances will be assessed to determine the safety
hazards, human and environmental resources at risk of adverse effect and potential of the incident
escalating into a greater incident. This assessment will be conducted by the Environmental Inspector or
the WMT Supervisor, depending on the circumstances. The priorities of the Environmental Inspector in
the event of a release incident are to:

e  protect people and environment;
e stop the source, if safe to do so; and

e contain the release.

Recovery

After the initial assessment is complete, recovery of free product or materials with high concentrations of
spilled product should be performed as soon as feasible to reduce the extent of effects to the shoreline,
sediment and water.

Detailed Assessment

After the initial assessment and recovery activities are complete, a detailed assessment of effects
resulting from the spill is required. This assessment will: investigate the effects to the shoreline, sediment,
water and wildlife in detail; provide comparisons of concentrations of parameters of concern with
applicable guideline concentrations; and provide recommendations for remedial activities, if warranted.

Remediation

Remedial activities recommended in the detailed assessment should be implemented as soon as feasible
following the spill to bring sediment and water conditions into compliance with regulations. Long-term
monitoring may be required as a result of certain spills. A remediation report is required to be submitted to
the appropriate bodies.

Closure

Once the site has been brought back into compliance with applicable regulations and monitoring activities
are complete, a closure report is required to be submitted to the appropriate bodies.
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5.0 RARE ECOLOGICAL COMMUNITIES OR RARE PLANT SPECIES

DISCOVERY CONTINGENCY PLAN

In the event that previously unidentified potential ecological communities or rare plants (vascular plant or
bryophyte [moss or liverwort]), or lichens are discovered on or within 30 m of the facility construction
and/or associated components prior to or during construction (i.e., borrow sites, temporary access roads
and temporary workspace footprint), follow the measures outlined below.

Note the location of the potential rare plant, lichen or ecological community relative to the facility.

Notify the Environmental Inspector. The Environmental Inspector will contact Trans Mountain
Environment to discuss the need for a Vegetation Resource Specialist.

Send a photograph of the potential rare element and any additional details regarding the element and
the site to a qualified Vegetation Resource Specialist.

Avoid further disturbance to the location or within 10 m of the location until a qualified Vegetation
Resource Specialist has been consulted.

If warranted, the Vegetation Resource Specialist will be required to attend the site and will determine
if site-specific mitigation measures are required.

The Vegetation Resource Specialist will then develop an appropriate site-specific mitigation plan in
consultation with Trans Mountain following the Rare Ecological Community and Rare Plant
Population Management Plan (see Section 5.0 of Volume 6 of the Environmental Plans); this
site-specific plan will be developed in consultation with the Environmental Inspector.
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6.0 SOIL EROSION AND SEDIMENT CONTROL CONTINGENCY PLAN

Where soil erosion by wind or water is evident during the construction phase of the WMT and associated
components (e.g., access roads), all necessary Contractor equipment and personnel will be made
available to control the erosion. During the construction phase, the Chief Activity Inspector in consultation
with the Environmental Manager will determine appropriate procedures to be implemented to control soll
erosion and other soil handling problems encountered. The Senior Compliance Advisor must be notified,
who will notify the Appropriate Government Authorities (i.e., BC MOE and NEB), as warranted and as
soon as practical, that contingency measures are being/have been implemented (see Contacts provided
in Appendix A of this EPP). A record will be made of the location, timing, reason for implementation and
measures implemented.

One or more of the following water/wind erosion control options listed below may be implemented, if
warranted, where soil erosion is observed. Similar procedures to control erosion will be followed during
the operational phase.

Soil Erosion by Water

e Shut down construction until the risk of erosion has been reduced or conditions improve.
¢ Install sediment fences near the base of slopes, if adjacent to a watercourse or wetland.

e Construct and/or install temporary berms of subsoil, coir logs or sandbags during construction
activities on slopes where the risk of erosion is high.

e Salvage topsoil/root zone material and store away from the marine environment, if required.
¢ Replace salvaged topsoil/root zone material, if practical.

e Implement one or a combination of the following long-term mitigation techniques in terrestrial areas,
as warranted.

- Construct cross ditches or berms decreasing the spacing on steeper slopes or on more erodible
soils.

- Armour the upslope face of berms with coir matting or an erosion control blanket, logs or
sandbags.

- Apply an erosion control blanket, mulch or tackifier to hold sail.
- Reseed and hand rake an annual cover crop or apply seed and install erosion control blankets.

Soil Erosion by Wind

Topsoil/Root Zone Material

e Temporarily shut down construction at the location where erosion is occurring until the risk of erosion
has been reduced or conditions improve; the decision to shut down construction will be made
following a discussion involving the Contractor, the Construction Manager and an Environmental
Inspector.

e Consider using the following techniques, if wind erosion of the topsoil/root zone material windrow is of
concern.

- Apply water or tackifier (at rate recommended by the distributor) the topsoil/root zone material
windrow.

- Tamp the topsoil/root zone material windrow with suitable equipment.
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Consider using the following techniques if wind erosion of the topsoil/root zone material windrow is of
concern after topsoil/root zone material replacement.

- Seed with an annual or biannual cereal or short-lived perennial grass cover crop species.
- Apply hydromulch or tackifier.

- Install wind fences.

Soil Erosion/Sedimentation of Marine Riparian Areas

One or more of the following water/wind erosion control options listed below may be implemented, if
warranted, where soil erosion is observed:

plant rooted stock plants in the spring;
transplant dormant shrubs and trees from areas adjacent to or within the vicinity of the WMT;

seed the disturbed area with the appropriate approved native or non-native perennial grass seed mix
and cover with erosion control blanket, where warranted; and

reinforce sloping terrain/shoreline with rock riprap arming or rock gabions.

In the Event of Potential Sedimentation to a Waterbody

The Environmental Inspector will notify the Senior Compliance Advisor that contingency measures have
been initiated and will maintain a record of the location, timing and reason for implementation of the
contingency plan, if warranted. The Senior Compliance Advisor will notify the NEB that contingency
measures have been implemented during the construction of the WMT, as soon as practical.

The procedures outlined below will be implemented progressively or individually as warranted, should an
extreme precipitation event threaten the sediment control measures, or other circumstances occur that
may render the existing sediment control measures inadequate:

prohibit the operation of construction equipment close to the shoreline where there is a risk of
sloughing, flooding of the work area or damage to sensitive aquatic species and/or habitat;

install additional sediment fencing to prevent sediment-laden water from entering the marine
environment;

construct berms of sandbags, rock or coir logs on approach slopes to divert runoff from the
development zone and onto well-vegetated lands or sediment retention ponds; the location and the
composition of the sediment control structures will be approved by the Environmental Inspector; and

implement one or a combination of the following mitigation techniques for long-term protection
measures:

- plant rooted stock plants in the spring;

- transplant dormant shrubs and trees from areas adjacent to or within the vicinity of the
construction area; or

- reinforce the shoreline with rock riprap/cobble armouring or rock gabions.
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7.0 SPILL CONTINGENCY PLAN

7.1 Introduction

Guidelines for the safe handling, storage, use and disposal of potentially hazardous materials, as well as
spill prevention measures and guidelines for the refuelling and servicing of equipment, are provided in
Trans Mountain’s Waste Management Standard. The Contractor is to report all spills to an Environmental
Inspector and the Environmental Manager. The Construction Manager or an Environmental Inspector will
immediately notify Trans Mountain via the 24-hour Emergency Line that a spill has occurred. The Senior
Compliance Advisor will notify the appropriate provincial and/or federal authorities, as required.

The timeline in which the reporting is to take place is dependent on the size of the spill. An immediately
reportable spill is defined as a release of a substance that is likely to be an imminent environmental or
human health hazard and/or meets or exceeds reportable volumes listed below, with more information
provided in the CMP (Volume 10 of the Environmental Plans). Such spills will be immediately reported to
the appropriate federal and/or provincial authorities. Spills with volumes that are not immediately
reportable or the substance is not likely to be an imminent environmental or human health hazard are not
required to be reported to the applicable federal and/or provincial authorities. Rather, these spills will be
tracked and documented by the Environmental Inspectors and submitted to Trans Mountain for inclusion
in their spill-tracking databases.

If there is any doubt that the quantity spilled exceeds reportable levels, the spill will be reported to Trans
Mountain via the 24-hour Control Centre Emergency Line. The Trans Mountain RCT will determine if the
spill should be reported to the appropriate provincial and/or federal authorities. Crucial information that
will be provided to the 24-hour Control Centre Emergency Line includes name and telephone number of
the caller, date and time of the call, material(s) spilled, location of the spill, estimated quantity spilled,
cause of spill, actions taken to-date, assistance required, injuries and weather conditions (KMC 2017).

In BC, a reportable spill is defined by the BC Environmental Management Act as:
e arelease of 100 L or more of: hydraulic oil, engine/lube oil, gasoline, diesel or solvents;
e arelease of 25 L or more of waste oil;
e arelease of 5 L or more of engine coolant;
e arelease of 25 kg or more of contaminated soils; and/or

e any release to a waterbody or watercourse (see the Spill Scene Checklist in
Attachment B2).

For marine pollutant or spills in Vancouver harbour, call Vancouver Traffic VHF 12/11/74/16 immediately.
For a spill to the marine environment, immediate notification to the MCTS is required (see
http://www.ccg-gcc.ge.ca/e0003876). All accidental over side discharges should be reported immediately
to the Operations Centre (1-604-665-9086). If the discharges contain oil or other deleterious substances,
the vessel must immediately notify the MCTS and activate its pollution response plan. The Port
Information Guide (VFPA 2016, page 95) provides more information and clarification regarding reporting
requirements (see https://www.portvancouver.com/marine-operations/port-information-guide/). All spills,
no matter what size or type material, will be reported to the Environmental Inspector by the worker
discovering the spill.

Any sites contaminated by a spill will be assessed, remediation will be designed and disposal sites will be
identified in accordance with the NEB Remediation Process Guide (NEB 2011). This document will be
provided to the Construction Manager or designate and the Environmental Inspectors as part of the
Environmental Education Program. Emergency contacts are presented in Appendix A.
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7.2 General Measures

The following general measures are to be adhered to during construction of the TMEP.

e Maintain appropriate spill equipment at all work sites based on risk. The risk potential for site-specific
spills will be used to determine the appropriate type of response equipment to be stored on-site and a
suitable location for storage.

e Post specific instructions regarding applicable contacts and appropriate response actions to be taken
in the event of a spill in the field construction offices.

7.3 Initial Response
The following actions will be taken upon detection of a construction spill specific to the TMEP.

e Ensure personal safety and the safety of others on-site and don appropriate personal protective
equipment.

e The first person on the scene will execute the actions presented in the Spill Scene Checklist
(Attachment B2).

e Report the spill to an Environmental Inspector and Chief Activity Inspector.

e When notified of a reportable spill, an Environmental Inspector or designate will immediately ensure
that the following actions are taken, where applicable.

- Action is taken to ensure safety of workers and the public.
- Anon-site Emergency Response Coordinator is designated.

- The necessary equipment and personnel are mobilized, and measures are being implemented to
stop the source of the spill, if safe to do so, and commence clean-up.

- Trans Mountain Management are immediately notified of the spill.

- Trans Mountain Management notifies the Senior Compliance Adviso