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13 May 2019

OLRT Constructors

1600 Carling Avenue, Suite 450
P.0O. Box 20

Ottawa, ON K1Z 1G3

Our Reference: RTG-OLR-00-0-LET-0771
OTC Reference: OTT-RTG-RLET-0494
OLRT Reference: OLR-RTG-00-0-LET-1257
Project Agreement Reference: Section 26.2d(ii)

Attention: Rupert Holloway
Project Director

Subject: Independent Certifier's Report on Substantial Completion

Dear Rupert:

In response to your letter OLR-RTG-00-0-LET-1257, dated April 26, 2019, and further to the City’s
Opinion expressed in their letter OTT-RTG-RLET-0494, dated May 6, 2019, please refer to the
attached from ALTUS providing the Independent Certifier's Report on Substantial Completion,
dated May 13, 2019, pursuant to Section 26.2d(ii) of the Project Agreement.

Should you have any questions or require additional information, please do not hesitate to contact
us.

Regardsﬁ,__3

Peter Lauch, P. Eng.
CEO
Rideau Transit Group General Partnership

Cc.:  Cesar Palencia, Matthew Slade, Derek Love, Gonzalo Gomeza, Florica Nye, Walid
Gamoudi, Chris Woodmass — OLRT-C
Dwayne Mercer - RTG

RIDEAU TRANSIT GROUP GENERAL PARTNERSHIP 1545 Carling Avenue, Suite 406 » Oftawa, ON » K12 8Pg
Tel: (613) 482-8988 » Fax: (613) 482-8989
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March 13, 2019 Altus Ref: 100224
City of Ottawa Rideau Transit Group Partnership
DCM, Planning, Transit & the Environment Confederation Line
110 Laurier Avenue West 1545 Carling Avenue, Suite 406
Ottawa, ON, K1P 1J1 Ottawa, ON K1Z 8P9
Attn: Michael Morgan (City Representative) Attn: Peter Lauch (Project Co Representative)
Dear Sirs,

Re: The Confederation Line Project (Ottawa Light Rail Transit Project
Independent Certifier's Report on Substantial Completion

The Independent Certifier (“IC”) has reviewed the status of the project, the requirements for achievement
of Substantial Completion pursuant to the Project Agreement, and the opinions of both Project Co and the
City.

Project Co issued the Substantial Completion Notice (dated April 26, 2019) on April 29, 2019 confirming
their position that the requirements for Substantial Completion have been satisfied pursuant to the
Project Agreement.

According to Section 26.2 (b) (ii) of the Project Agreement, the Substantial Completion Notice shall be
issued upon the satisfaction of all requirements for Substantial Completion and which Notice shall
describe, in reasonable detail, the satisfaction of the requirements for Substantial Completion, together
with Project Co’s opinion as to whether the conditions for issuance of the Substantial Completion
Certificate have been satisfied. Appendix A of this Report includes Project Co’s Substantial Completion
Notice; however, we have not included all the supporting documentation that was provided with the
Substantial Completion Notice due to the large nature of the enclosures. The supporting documentation
provided is availablele on eBuilder.

A meeting was held with the IC and Project Co on April 30, 2018 to review and discuss Project Co’s
Substantial Completion Notice (“SC Notice”) including all supporting documentation provided with the
SC Notice. The IC understands that a meeting took place between the City and Project Co on April 29,
2019 to review and discuss the same. In addition to performing the IC’s Certification Services pursuant to
the IC Agreement since Financial Close, the IC has participated in the PA Compliance working group
meetings established in June 2018 to review the Substantial Completion requirements and ensure the PA
Parties are aligned on the evidence/supporting documentation that would be provided by Project Co with
their SC Notice. The IC has conducted monthly site visits, issued monthly reports, witnessed various
testing and commissioning activities, attended deficiency walks and has certified all Milestones achieved
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at this time. The last site visit the IC conducted was on May 1, 2019 to assess the progress as part of our
review in determining whether the conditions for the issuance of the Substantial Completion Certificate
have been satisfied. Please see Appendix C of this Report for the corresponding photo report.

Pursuant to Section 26.2 (c) of the Project Agreement, on May 6, 2019, the City provided their opinion as
to whether the conditions for issuance of the Substantial Completion Certificate have been satisfied and,
if applicable, any reasons as to why they consider that the Substantial Completion Certificate should not
be issued. After reviewing Project Co’s SC Notice, the City’s opinion is that the conditions for the
issuance of the Substantial Completion Certificate have not been satisfied for a number of reasons, which
they detail in their opinion letter and enclosure Appendix A. Please refer to Appendix B for a copy of the
City’s opinion and enclosure Appendix A.

Pursuant to Section 24.4 (d) of the Project Agreement, the Independent Certifier has considered the
opinions and positions of both Project Co and the City, and has determined that the conditions for the
issuance of the Substantial Completion Certificate have not been satisfied at the time of the issuance of
the Substantial Completion Notice and at the date of this report.

The IC would like to highlight the key definitions for Substantial Completion contained in this Project
Agreement. Pursuant to Schedule 1, Section 1.619, of the PA, Substantial Completion is defined as
follows:

“Substantial Completion” means the Substantial Completion of the Fixed Component and Substantial
Completion of the Vehicle Compornent

Pursuant to Schedule 1, Section 1.623, of the PA,

“Substantial Completion of the Fixed Component” means the point at which the Fixed Component
shall be completed to the same extent as a “contract” being “substantially performed” in accordance with
the CLA; a certificate of substantial performance of the Design and Construction Works in respect of the
Fixed Component (other than the construction-period operations and maintenance services described in the
Qutput Specifications) is published pursuant to Section 32(1) of the CLA; and all requirements of
Substantial Completion described in Schedule 14 — Commissioning, have been satisfied in respect of the
Fixed Component.

Pursuant to Schedule 1, Section 1.625, of the PA,
“Substantial Completion of the Vehicle Component” means:

(a) that all of the “Vehicles” required by this Project Agreement have been delivered at the location
designated by the City in accordance with this Project Agreement and have been completed to the same
extent as the Fixed Component, as referred to in the definition of Substantial Completion of the Fixed
Component, but for clarity, there shall be no requirement for the publication of a certificate of
substantial performance; and

(b) Project Co shall have caused compliance with “SAT 3" level of testing as described in the Integrated
Test Plan outlined in Schedule 15 — Output Specifications.
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(c) Project Co shall have demonstrated compliance with the test and commiissioning requirements as
provided for in Part 4 of Schedule 15 2 — Output Specifications— Design and Construction
Requirements and Schedule 14 — Commissioning.

1.696 “Vehicles” means all light rail transit vehicles used to carry Passengers on the System including all
Vehicle Equipment contained therein, and all spare Vehicles as required in accordarnce with the Vehicle
Design and Construction Requirements and Operation Requirements and Specifications; and “Vehicle”
has a corresponding meaning.

As defined in the Project Agreement, both the definition of Substantial Completion of the Fixed
Component and Substantial Completion of the Vehicle Component, require the Fixed Component and the
Vehicle Component shall be completed to the same extent as a “contract” being “substantially performed” in
accordance with the CLA (we note that the certificate of substantial performance (Form 9) for the Fixed Component
is required to be published pursuant to Section 32(1) of the CLA).

Pursuant to the CLA, a contract is substantially performed
(a) when the improvement to be made under that contract or a substantial part thereof is ready for use or is being
used for the purposes intended; and
(b) when the improvement to be made under that contract is capable of completion or, where there is a known defect,
correction, at a cost of not more than,

(i) 3 per cent of the first $1,000,000 of the contract price,

(ii) 2 per cent of the next $1,000,000 of the contract price, and

(iii) 1 per cent of the balance of the contract price. R.S5.0.1990, c. C.30,s.2(1); 2017, c. 24,5. 4 (1, 2).

The IC notes that in addition to completing the Fixed Component and Vehicle Component to the same
extent as a “contract” being “substantially performed” pursuant to the CLA, there are further
requirements for Substantial Completion pursuant to the Project Agreement that have to be satisfied.

The IC notes that outstanding defects, deficiencies and items of outstanding work can remain to be
completed at Substantial Completion provided they fall under the definition of Minor Deficiencies in the
Project Agreement. For clarity and pursuant to Schedule 1, Section 1.400 of the PA, Minor Deficiencies is
defined as follows:

“Minor Deficiencies” means any defects, deficiencies and items of outstanding work (including in
relation to seasonal work) arising from or related to the work required to achieve Final Completion or
Milestone Acceptance in the case of any Milestone, and which would not materially impair:

(a) the public’s or the City’s use and enjoyment of the System;

(b) the performance of the Governmental Activities;

(c) the performance of the Maintenance Services by Project Co; or
(d) safety or traffic flow on the System in any relevant respect.
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The following matters are required to be performed by Project Co to satisfy the conditions for the
issuance of the Substantial Completion Certificate, are included, but not limited to, the matters listed
below and these items cannot be considered Minor Deficiencies as defined in the Project Agreement:

1) The issuance of a Certificate of Substantial Performance (Form 9 from the CLA) of the Design and
Construction Works in respect of the Fixed Component is required to be issued. The Form 9 that was
provided with the SC Notice, indicated a substantial performance date of April 26, 2019, however the
Certificate was not been signed by the Project Co Rep and the Payment Certifier, as indicated, and the
Certificate does not note a date for signing. The Form 9 submitted with the Substantial Completion
Notice is incomplete.

2) The Certificate of Substantial Performance is required to be published pursuant to Section 32(1) of the
CLA in the DCN.

3) Certification/Approval from Ottawa Fire Services (OFS) to be received and letter of confirmation to
be provided by Ottawa Fire Services relating to Fixed Facilities (Station, Tunnel, Guideway, etc).

4) Issuance of full (non-conditionaly Occupancy Permits.

a) Currently several Occupancy Permits issued by the Building Officials contain restrictions or
conditions that need to be closed prior to permitting general occupancy. This is a requirement
for Substantial Completion and cannot be considered a Minor Deficiency if it restricts Occupancy
of the facility and the permits indicate several restrictions. Project Co has provided an update
on May 2, 2019, however, confirmation that the conditions/restrictions from the Building Officials
is outstanding.

b) The IC understands from both the City and Project Co, that they have agreed that the hoarding
and fencing (externally) preventing access from the general public to the Stations will remain
until the end of Trial Running for safety and security concerns. Confirmation from the PA
Parties that they are aligned with this agreement is requested.

¢) The Rideau Station Occupancy Permit was outstanding at the time of the issuance of the SC
Notice, but has since been provided (conditional occupancy) on May 2, 2019. The Occupancy
Permits for Tunney’s BOB and Place de Ville retail spaces are currently outstanding; however
Project Co has confirmed that these permits have been agreed to be carried as Minor Deficiencies.
Confirmation from the City is required.

5) Issuance of TSSA licences for the Elevators and Escalators at the Stations. At the time of issuance of
the SC Notice, these licences were not all available. Project Co provided an update on May 8§, 2019,
and currently 35 TSSA licences have been issued out of 59 Elevators (5 Elevators have pending
inspections) and 19 TSSA licences have been issued out of 43 Escalators. We note that Project Co
have provided Inspection Reports for the Elevators and Escalators that do not have licences (except
the 5 pending inspections notes above) and the issuance of the licences is imminent.

6) Integration Conformance Letter - TVS — (Electrical and Mechanical). This conformance letter notes
several marked (*) SAT/SIT tests as having been conducted but the results are unknown and under
process for submission. The EOR notes that all the testing documentation must demonstrate and

satisfy the it is in “general conformance to establish the pass criteria”. The IC sought clarification on
these comments and has not yet received a response. As an example, one of the SIT’s noted, TVS SIT
- Segment 2 Tunnel, is dated March 20, 2019 and marked “incomplete” (see further item (7(vi) in this
report comments relating to the results of this SIT test). The ICL letter was signed on March 22, 2019,
and the results were known at that time as “incomplete”. The EOR should review the SAT/SIT test
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results that were not known at the time of issuance of the ICL letter and reconfirm that the results

have established the pass criteria.

7) All requirements for testing and commissioning requirements to be completed and compliant (“Pass”
status with Minor Deficiencies remaining) as provided for in Part 4 of Schedule 15 2 — Output
Specifications— Design and Construction Requirements and Schedule 14 — Commissioning,.

a) Examples of incomplete tests (not an inclusive list)

i) System Operating Demonstration — marked “incomplete” on 4/12/19 and indicates 3 failures
within report, and EOR has not signed off.

if) Demonstrate End to End Operation Time — marked a “pass” on 4/3/19, however lists 7
deviations from the test procedure, and EOR has not signed off.

iii) OCS/Pantograph Interaction (Slow) Zone 1 and (5low) Zone 2 do not indicate a “Pass” or
“Fail” criteria. Report indicates in some cases that a retest is necessary. EOR has not signed
off.

iv) HOL Neutral Bond Testing (Baseline) TPSS4 and TPSS 5 are marked to be re-tested by EOR.

v) SCADA/TPSS, Local SIT — TPSS 6 — marked “incomplete” on 10/28/18 due to door contact
deficiency and requires replacement of the door contact, and EOR has not signed off.

vi) Tunnel Ventilation System — Segment 2 Tunnels - marked “incomplete”. Test Case 9 (On-
board pressure transient testing to be completed during Trial Running) and Test Case 8
(Acoustic testing did not meet PA Criteria, however request for variation has been submitted
to change the PA Criteria. Confirmation this has been agreed is required)

b) Examples of failed tests (not an inclusive list)

i) Maintenance of Way Vehicles/Guideway Clearance SIT — marked “Fail” on 12/3/18

ii) OCS/Pantograph Interaction (Normal) Zone 2 - marked “Fail” on 11/23/18.

iif)y Guideway Operational Signage Zone 1,2,3 and 4 - all marked as “Fail” on 21/02/19 with
noted deficiencies required to be closed.

iv) SCADA/Station & Systems, Local SIT Blair — marked “Pass” but “Fail” in report as Switch
Heater (TSH-26) failed and cannot operate.

v) SCADA/Station & Systems, Local SIT uOttawa, Rideau — marked “Pass” but “Fail” in report
as various hardware issued prevented testing,.

vi) SCADA/Station & Systems, Local SIT Tunney’s, Parliament, Lees — marked “Pass” but “Fail”
in report due to door issues.

¢) Confirmation of an agreed change to the PA criteria to the TVS Mechanical SIT and Smoke Test at
St Laurent, Lyon Station, Parliament Station, Rideau Station. When originally conducted this SIT
was listed as a “Fail” and was missing the EOR signature. It has since been updated to a Pass
and the EOR has signed off in May 2019, however confirmation should be provided that the noise
criteria has been agreed to be changed from the PA criteria set out in NC 70 and to the criteria set
out in NFPA 130 as requested by Project Co, through RFI OLR-OTT-16-0-RFI-0583. This does
not appear to be agreed at the time of issuance of the current SIT report.

d) All SAT/SIT Reports to be signed by the approving Professional Engineer of Record. The IC
understands this is also a requirement for the OFS certification/signoff.

e) Pursuant to Schedule 14, all Commissioning documentation shall be provided by Project Co to
the City in accordance with the requirements of Schedule 10 — Review Procedure. Confirmation
this has occurred, and City review indicates “Reviewed” or “Reviewed as Noted” status.

f) All SIT/SAT Reports must be issued confirming each test has been marked “Pass” to validate the
ESAC and Safety Case arguments (see item (12) below for further information).
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8) The restrictions listed on the System Security Certificates of Conformance for the stations, issued on
May 6, 2019, should be closed or confirmed as agreed Minor Deficiencies

9) The Thales Safety Certificates that were provided by Project Co on Friday May 10, 2019, certifying
that the LRVs are up to date with the Thales software updates (to version 5.02) and suitable for use
with the SCADA system. Project Co has advised, during the Trial Running Meeting of May 7, 2019,
that a Thales software update (version 5.04) was to be released on Friday May 10, 2019. Project Co
intended to carry out the software update and testing May 11 and May 12, 2019 and the process
would finish with a report and updated Thales Safety Certificate. The updated Thales Safety
Certificates and test report should be made available once the software upgrade is complete and
tested.

10) The LRV Alstom Safety Certificate for all 34 vehicles should be provided confirming that the LRV can
operate at AW3, which confirms that the trains can carry passengers. This is essential to meet the
requirements of Substantial Completion, that all 34 vehicles have been completed to the same extent
as the Fixed Component and therefore “ready for use or is being used for the purposes intended”
pursuant to the requirements of Substantial Performance as defined in the CLA. The IC understands
that Project Co’s position is that Alstom will not or cannot issue the Safety Certification at AW3 until
after the successful completion of the 12-day Trial Running period. Alstom’s position or reasoning to
not issue the AW3 Safety Certification needs further discussion, clarification and agreement between
the Parties. All testing and commissioning should be completed for the achievement of Substantial
Completion, prior to the start of the 12 Day Trial Running period. Currently the Vehicles are
restricted for the minimum necessary for conducting driver training, and or commissioning of other
LRT or systems by OLRTC. The IC understands that Project Co’s position is that the 12 Day Trial
Running period could commence with AWO Safety Certification from Alstom, however the AW0
certification does not satisfy the conditions for Substantial Completion.

11) Several issues remain outstanding and require resolution to demonstrate vehicle reliability prior to
the achievement of Substantial Completion relating to the Vehicle Component, including as
examples:

a) Brake defects/failures (vehicles under inspection or repair) relating to the hydraulic pressure
units. The IC understand that this was a fleet wide issue and all HFU’s were replaced in early
2019 however issues remain with some of the vehicles

b) Door sensitivity issues, including non-compliant performance and door closure issues due to
misalignment, Vapor supplied part defects. Project Co has confirmed to the IC that it was a fleet
wide issue and currently 23 of the 34 vehicles have been rectified. Testing to confirm compliance
should be completed and documented.

12) The Engineering Safety Assurance Case (ESAC) was submitted for review on April 24, 2019
(according to City) and April 18, 2019 (according to Project Co with corrections on April 24, 2019).
The ESAC is a Schedule 10 Review submission and the timing of the submission did not allow for the
Schedule 10 Review process to be carried out pursuant to the Project Agreement, prior to Project Co’s
SC Notice. The ESAC should be reviewed and maiked “Reviewed” or “Reviewed as Noted” to
confirm compliance. The City did list several concerns relating the ESAC, including the Safety Case
and Safety Standards, and highlighted their opinion that the System is not yet ready to carry
passengers and therefore not ready for public use as required by Substantial Completion
requirements. The IC doesn’t have a role in carrying out a Schedule 10 review of this submission,
however, the IC notes there are several caveats preventing validity of the ESAC and Case for Safety
arguments, which remain outstanding at this time, as follows:
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a) All conditions on the Occupancy Permits be satisfied. As per item (4) above, conditions remain
on the Occupancy Permits

b) All conditions detailed on the OFS Certificates must be satisfied. The IC is not aware that the
OFS Certificates have been issued

¢) All outstanding SIT/SAT Reports must be issued confirming that each test has passed. As per
above, the completion and subsequent “pass” of the SIT/SAT reports and tests is not yet satisfied.
The IC has sought clarification from Project Co on this caveat, however, it is still not clear which
SIT/SAT Reports must be confirmed “Pass” for this caveat to be removed and if indeed those
SIT/SAT Reports are available and marked “Pass”.

d) The IC recommends that the PA Parties meet to review the Schedule 10 Review comments from
the City towards finalizing the Engineering Safety Case Assessment for the purposes of
Substantial Completion.

13) The emergency telephones connectivity and functionality with the Transit Operation Control Centre
(TOCC) is required. Project Co has advised that the issue of the PBX firewall configuration has been
resolved on May 10, 2019 and functionality will be audited and validated to the City.

14) The fire telephones currently have not passed field acceptance, and this is required by OFS. Project
Co has advised that poor voice quality concerns and the YCC/BCC disconnection issues have been
rectified, however the handsets were to be exchanged on May 10, 2019 and then validation testing
will be performed.

15) The draft Minor Deficiency List was provided with the SC Notice and was further updated at a
request from the IC and recirculated on May 6, 2019. The IC notes that although the process of
escalating the classification of the deficiencies (to be closed Pre-5C notice or to be closed Pre-RSA or
to be considered a minor deficiency at SC) had begun with the Senior Executive level, the escalation
process was not completed at the time that the SC Notice was issued. The IC has discussed with
both PA Parties that there are numerous deficiencies identified with different classifications by both
PA Parties and there remains deficiencies that are to be closed Pre-SC Notice. Al deficiencies,
defects, elements of incomplete work are required to fall under the definition of a Minor Deficiency
as defined in the PA in order to meet the conditions for the issuance of the Substantial Completion
Certificate.

The IC notes that we have made reasonable efforts to detail above the matters that are required to be
performed by Project Co to satisfy the conditions for issuance of the Substantial Completion Certificate.
However, due to the nature and number of conditions that were not met at the time of issuance of the
Substantial Completion Notice and the large volume of documentation that has been submitted post SC-
Notice, the above list is not exhaustive.

The IC notes that during the City’s 5-day review period and the subsequent IC’s 5-day review period, a
large amount of supporting documentation, reports, certifications, permits, etc. has been provided by
Project Co as they continue to rectify issues and satisfy requirements relating to Substantial Completion.
In addition, Project Co has issued a response to the City Opinion on May 9, 2019, providing a detailed
update on the issues highlighted by the City in their Opinion Letter. The IC has made reasonable efforts
to review and consider supporting documentation received from Project Co after the issuance of their SC
Notice, however, further documentation/confirmation/validation will be required (as detailed in this
report) to meet the conditions for the issuance of the Substantial Completion Certificate.
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The IC highlights that a tremendous amount of progress by Project Co has been made since the SC Notice
was issued. The IC advises that the PA Parties and IC meet to discuss to the City Opinion, Project Co’s
response to the City Opinion, and this IC Report to ensure all Parties (IC/City/Project Co) are aligned
with the (i) requirements for Substantial Completion that remain outstanding and the (ii) requirements
that only need to be satisfied before the Revenue Service Availability Notice. In carrying out this
review process, it appears the PA Parties are not aligned on these requirements. In addition, the IC
highly recommends that meetings continue between the PA Parties and the IC fo review the anticipated
progress towards the satisfaction of Substantial Completion prior to the issuance of the next Substantial
Completion Notice.

Next Steps:

Pursuant to Section 26.2 (e) of the PA, Project Co shall, within 5 Business Days after receipt of this report,
provide the Independent Certifier and the City Representative with:

(i) a detailed list indicating the rectification actions proposed for all matters raised in such report;

(ii) the schedule for completion of all such rectification actions; and

(iif) any additional Project Co Commissioning that needs to be undertaken as a result of the
rectification actions, and Project Co shall perform all such additional rectification actions and Project Co
Commissioning in a timely manner. Upon completion thereof, Project Co may give a further Substantial
Completion Notice and Sections 26.2 (c) to (e), inclusive, shall be repeated until the Substantial
Completion Certificate has been issued.

The issuance of items (i) to (iii) pursuant to Section 26.2 (e) is required to be provided by Project Co by
May 21, 2019. Upon completion of all rectification items and matters required to be performed, Project Co
may give a further Substantial Completion Notice. The IC notes that a full Substantial Completion Notice
will be required to be submitted by Project Co at this time, and not an update to the Substantial
Completion Notice issued on April 29, 2019.

We look forward to the successful completion of all the requirements for Substantial Completion by
Project Co and the resulting issuance of the Substantial Completion Certificate by the Independent
Certifier.

Yours truly,
ALTUS GROUP LIMITED

A
w’{ﬂ%{:"»{l«é ,Ar,z,&,,x‘?
Per: Monica Sechiari. P. Eng
Associate Director, IC Services

cc.  Lorne Gray — City of Ottawa
Paul Hughes — Altus Group Limited
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REPORTING QUALIFICATIONS

This report is written for the exclusive use of the City of Ottawa and Rideau Transit Group Partnership.
Altus Group does not hold any reporting responsibility to any other party without express written
consent provided herein or under separate letter.

The report or parts thereof are not intended for general circulation, publication, or reproduction without
express written permission from Altus Group in each specific instance.

Neither Altus Group nor its officers or its employees accepts liability whatsoever for any direct or
consequential loss arising from the negligent use of this report.

This report and the findings enclosed are based on the documentation supplied to us by the PA Parties
and its representatives. Should any subsequent information arise which materially affects the project, we
will report as soon as it becomes available. Furthermore, Altus Group has made reasonable investigation
to review the project documentation; however, should any information be withheld from us, we cannot
be responsible to ensure that it is included in this report.
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1 LisST OF APPENDICES

Appendix A:  Project Co’s Substantial Completion Notice — April 29, 2019
Appendix B: City Opinion — May 6, 2019
Appendix C: Photographs — May 1, 2019 Site Visit
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APPENDIX A - Project Co’s Substantial Completion Notice — April 29, 2019
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26 April 2019

City of Ottawa

O-Train Construction

110 Laurier Avenue West,
Ottawa, ON, K1P 111
Mail Code: 23-10

Our Reference:

RTG-0TT-00-0-LET-0747

OLRT Reference;

OLR-RTG-00-0-LET-1257

Project Agreement Reference:

Section 26.2(bj(ii)

Attention: Michael Morgan

Director, O-Train Construction Office

Subject: Substantial Completion Notice

Dear Mr. Morgan:

Pursuant to Section 26.2(b)(ii) of the Project Agreement, this letter serves as written notice to the City that the
requirements for Substantial Completion have been satisfied.

This notice is the result of the conclusions drawn from the Project Agreement Compliance Working Group which
commenced in June 2018, and is the carefully considered opinion of OLRT-C’s Project Director.

Following the effort of OLRT-C’s department managers, involving all relevant disciplines, RTG is of the opinion that the
requirements for Substantial Completion have been satisfied, as cerfified by the signature below.

Should you have any questions or concerns, or require additional information, please do not hesitate to contact us.

Peter Lauch, P. Eng.
CEQ
Rideau Transit Group General Partnership

ce.: Gary Craig, Claudio Colalacovo, Richard Holder, Lorne Gray -~ OTC

Monica Sechiari, Kyle Campbell - ALTUS
Rupert Holloway, Cesar Palencia, Matthew Slade, Gonzalo Gomeza, Derek Love, Florica Nye, Walid

Gamoudi, Frangois Poirier, Chris Woodmass - OLRT-C

Dwayne Mercer - RTG

RIDEAU TRANSIT GRCLIP GENERAL PARTNERSHIP

1545 Carling Avenue, Suite 408 » Ottawa, ON ¢ K1Z 8P9

Tel: {613) 482-8988 ¢ Fax: (813) 482-3988
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OLRT Constructors

1600 Carling Avenue,
Suite 300.
Ottawa, O_ntarita
Rideau Transit Group K1z 163
1545 Carling Avenue, Suite 406
QOttawa, Ontario
K1Z 8F%
26 April, 2019
Cur Ref. OLR-RTG-00-0-LET-1257
City Ref,
Attention; Peter Lauch
Chief Executive Officer
Subject: Project Compliance for Substantial Completion letter

Dear Mr. Lauch,

Pursuant to Section 26.2 (b) of the CC, this lefter serves as written notice to RTG that the requirements for
Substantial Completion have been satisfied.

This notice is the result of the conclusions drawn from the Project Agreement Compliance Working Group
which started in June 2018, and is the carefully considered opinion of the OLRT-C Project Director,

Following the effort of OLRT-C’s department managers, involving all relevant disciplines, OLRT-C is of the
opinion that the requirements for Substantial Completion have been satisfied, as certified by the signature
below.

™

Sincergly;”

% {..-‘,"\ Il L ! b /
Rupert Hoﬂ@fwaﬁ
Project Director -
RH/TS

Cc: Cesar Palencia, Matthew Slade, Walid Gamoudi, Florica Nye
Frangois Poirier, Chris Woodmass, Derek Love, Gonzalo Gomeza

Paga 1de t

Thiz docwment mey contain confidentiat and commercislly sensithve information.
1508 Corling Avenus, Suits 454, PQ Box 28, Owe, ON K1Z 2632
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May 6, 2019

Mr. Peter Lauch, CEQ
Rideau Transit Group GP
1545 Carling Avenue
Suite 406

Ottawa, ON KiZ 8P8

Your reference: RTG-OTT-00-0-LET-0747

Our reference: OTT-RTG-RLET- 0494

Dear Mr. Lauch,

RE: Substantial Completion Notice — City Opinion

Further to your letter, as referenced above, received on April 26, 2019 at 5:40 pm (the
“Substantial Completion Notice”), we acknowledge that RTG has asserted that the
requirements for Substantial Completion have been satisfied.

Further {0 our letter dated April 30, 2018, bearing reference OTT-RTG-RLET-04982, given
that the Substantial Completion Notice was received after the close of business on April
26, 2019 and that supporting documents were provided over the next three days, the
City's review period commenced on Tuesday, April 30, 2019 and is based on the status
of the Design and Construction Works as of close of business on Monday, April 29, 2018.
Our position as articulated in this opinion does not reflect any documentation or change
in the status of the Work since that date.

The City has carefully reviewed the status of completion of the Project as of the close of
business on Monday, April 29, 2019 and it is the City’s opinion that the conditions for
issuance of the Substantial Completion Cerlificate have not been satisfied as of that date.
in this letter and its Appendix, the City sets out the reasons as to why it considers that the
Substantial Completion Certificate should not be issued.

In the Substantial Completion Notice, Project Co alleges that the notice is the result of the
conclusions drawn from the Project Agreement Compliance Working Group. This is
incorrect. This Working Group did not conclude that Substantial Completion had been
achieved as of April 29, 2019.

' Capitalized terms not otherwise defined herein shall have the meaning given to them in the Project Agreement
dated February 12, 2013 (the *PA™).

City of Ottawa  Ville d"Otlawa
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While the City appreciates that it is the “carefully considered opinion” of the OLRT-C's
Project Director that the requirements for Substantial Completion have been satisfied, the
City disagrees. There are significant outstanding issues that remain unresolved, as
described in this letter and referenced in the list attached as Appendix A which must be
resolved in order for the City to conclude that RTG has complied with the requirements
for issuance of the Substantial Completion Certificate as articulated in the Project
Agreement.

1. Substantial Completion

As you know, the achievement of Substantial Completion requires Substantial Completion
of the Fixed Component and Substantial Completion of the Vehicle Component.

Both Substantial Completion of the Fixed Component and Substantial Completion of the
Vehicle Component require, as one element of the test that must be satisfied, that the
components shall be completed to the same extent as a “contract” being “substantially
performed” in accordance with the Construction Lien Act (now the Construction Act).

As part of the definition of substantial performance, the Construction Act requires that the
improvement to be made under the contract or substantial part thereof is “ready for use
or is being used for the purposes intended.” As well, there is a mathematical calculation
that must be satisfied.2

In addition to satisfying all of the requirements of the Construction Act for substantial
performance, in order to achieve Substantial Completion, all of the requirements of
Substantial Completion set out in the Project Agreement must also be satisfied.

At the time of Substantial Completion, only Minor Deficiencies should remain outstanding
pursuant to the Project Agreement. Minor Deficiencies are defined in the Project
Agreement as follows:

1.399 "Minor Deficiencies” means any defects, deficiencies
and items of outstanding work (including in relation to
seasonal work) arising from or related to the work
required to achieve Final Completion or Milestone
Acceptance in the case of any Milestone, and which
would not materially impair:

(a) the public’s or the City’s use and enjoyment of
the System;

* Construction Lien Aci, R3O 1990, ¢ 0.30, Section 2.
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(b) the performance of the Governmental Activities;

(c) the performance of the Maintenance Services
by Project Co; or

(d) safety or traffic flow on the System in any
relevant respect. [Emphasis added]

In the circumstances, as of April 29, 2019, the improvement is not ready for use for the
purpose for which it was intended (and therefore the requirements of 5.2 of the
Construction Act are not satisfied) and there are significant defects, deficiencies and
items of outstanding work which materially impair the public’s and/or the City's use and
enjoyment of the System, the performance of the Maintenance Services by Project Co,
and Safety on the System. These issues are described below in general and significant
examples are listed in the attached Appendix A. In relation to the defects, deficiencies,
and items of outstanding work described below and in Appendix A, the City has examined
the cumulative effect of the issues identified in concluding that the System cannot be used
for its intended purpose. The City appreciates the effort that has been expended by RTG
on the System, but the Notice of Substantial Completion was issued prematurely.

2. Safety

According to the Project Agreement, any defect, deficiency, or item of outstanding work
which materially impairs safety on the System will be a bar to the achievement of
Substantial Completion. An assessment of whether Project Co has satisfied the Safety
Requirements is therefore critical to an evaluation of whether or not the improvement is
ready for use for the purposes for which it was intended and a determination as to whether
or not (i) the public's and/or the City's use and enjoyment of the system are materially
impaired and importantly, (i) whether the safety on the System is materially impaired in
relevant respects.

There are significant items of outstanding work which must be completed before the
System meets the Safety Requirements. The City's review of the Engineering Safety
Assurance Case provided by RTG to meet the Safety Requirements as defined in the
Project Agreement, including the Safety Case and the Safety Standards, specifically
IEC 15288 and EN50126, has identified missing documents and several restrictions that
apply. For example, the LRV Safety Case and LRV certification for passengers has not
been provided by Alstom. The System is not yet ready to carry passengers (i.e. public
use) according to the documents submitted by RTG (see the Case for Safety (OLR-05-0-
0000-REP-0017 — rev1)).

The Engineering Safety Assurance Case was only submitted by RTG on Wednesday,
April 24, 2019 and is incomplete. The Engineering Safety Case Assessment is a

City of Ottaws.  Ville d'Outawa
O-Train Construction  Construction de 1’0-Train,
Transportation Services Department  Direction générale des transports,
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Schedule 10 Submittal under the Project Agreement and as such the City is entitled to
the prescribed time for a proper review period. The City was simply not afforded adequate
time to undertake its review of this document prior to the submission of the Substantial
Completion Notice on April 29, 2019. Evaluation of safety will not be rushed or done in
partial measure. A proper acceptance process will be followed as set out in the Project
Agreement prior o any positive opinion with respect to Substantial Completion being
rendered by the City. The City is working diligently to review Project Co's submissions
and to date, fifteen of twenty-five key Engineering Safety Assurance Case documents
have been reviewed, the contents of which the City has no objection and the remaining
documents are under review. However and in any event, System Acceptance Testing
("SAT") and System Integration Testing ("SIT"} is still not complete which means that the
Engineering Safety Case will need to be re-submitted (see (OLR-05-0-0000-REP-0051 N

Therefore, RTG has not demonstrated that the Safety Requirements have been met for
Substantial Completion.

3. Vehicles

As RTG is aware, the Vehicles have been delayed in their delivery for many months and
there are major, defects, deficiencies, and items of outstanding work. The City
appreciates that RTG has been addressing these problems with the Vehicles by
attempting to work with its supplier, Alstom and that there have been challenges but it is
Project Co that is responsible fo achieve Substantial Completion, including Substantial
Completion of the Vehicle Component. None of the delays associated with the Vehicles
are the responsibility of the City; this is squarely a Project Co responsibility. The City
requires all Vehicles to be ready for use as at Substantial Completion, which is a
requirement of the Project Agreement.

In order to achieve Substantial Completion of the Vehicle Component, the Project
Agreement requires that each of the following requirements be satisfied:

« That “all of the 'Vehicles' required by this Project Agreement have been delivered
the location designated by the City in accordance with this Project Agreement and
have been completed to the same extent of the Fixed Component...” [emphasis
added];

* "Project Co shall have caused compliance with “SAT 3" level of testing as
described in the Integrated Test Plan outlined in Schedule 15 - Output
Specifications”; and

» “Project Co shall have demonstrated compliance with the test and commissioning
requirements as provided for in Part 4 of Schedule 15 2-Output Specifications

Clity of Gutswa Ville 'Onawa
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Transpoctation Services Depaniment  Divection générale des transports,
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-~ Design and Construction Requirements and Schedule 14 -
Commissioning.” [Emphasis added)]

As of April 29, 2019, there were 25 Vehicles that had defects and deficiencies that would
prevent the Vehicles from being used. The defects and deficiencies are extensive and
ongoing and result in a lack of access to the complete fleet. The Vehicles have not been
shown to be reliable. As of April 29, 2019, the City has observed that there had never
been 15 two-car consists running on the track. This falls significantly short of capacity
needed for passenger service.

The defects identified in relation to the Vehicles as of April 29, 2019 include:

« Brakes: Brakes on several vehicles were defective and under inspection or repair
at the Maintenance and Storage Facility. The Operator reported Incorrect
Operating State ("IOS") faults during mainline operations resulting in these
Vehicles being taken out of service for over 24 hours. The preliminary assessment
from RTG indicates that the brake 108 faults may result from an issue with the
hydraulic pressure units but it is unknown if this problem is fleet wide. All parties
agree that this is a critical issue that would prevent the Vehicles from being used
for service.

« Doors: Nine (8)Vehicles had more than one defective door and therefore would
have been unavailable for passenger service. The door defects included fleet-wide
sensitive edges (Schedule 15-2, Part 4, Article 3.20 (f) (ii)) not performing correctly
and door closures not working due to door misalignment. In relation to the
sensitive edge issue, items such as a purse strap caught in the door would not be
detected and it is possible that a person could be dragged by the Vehicle if a strap
was caught. All parties have agreed that this is a critical issue that would prevent
the Vehicle from being used for service.

» Communications: Numerous 108 messages indicate defects with the Network
Video Recorders, internal displays, and other faults with the onboard
communication systems. In some instances, the number of error messages that
appear on the driver display units indicate that the Vehicle is unfit for service. All
parties have agreed that this is a critical issue that would prevent the Vehicle from
being used for service.

» Line Contactor: The component that provides the electrical connection between
the Overhead Catenary System and the traction converter is defective and has
been replaced three times fleet-wide but the City has not seen any root cause
analysis and the problem is not resolved.

City of Ootaws Ville d’Oitawa
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in addition to the above significant defecls and deficiencies in the Vehicles, the following
are key itermns of outstanding work in relation fo the Vehicles:

» integration of the onboard Communication-Based Train Control system with the
onboard passenger information system for automatic route selection and the
onboard platform edge camera display selections {Schedule 15-2, Part 4, Article
3.27 {c) (dii)) is incomplete. RTG's proposed mitigation, which involves manual
route assignments (missions) selection with the ability to view platform edge
cameras, is not working on all Vehicles. This is a critical Safely issue for passenger
service and prevenis the Vehicles from being ready for use. By way of example:

o This means that when a driver departs a station he or she is unable to see
whether the platform edge is clear of passengers; and

o There are insufficient missions currently programmed to accommodate all
potential routes which will result in inaccurate information being provided
through the public address and passenger information system;

As of April 28, 2019 there is no formal indication from RTG as to when or how
these problems will be solved.

» Vehicles being used for lesting and fraining as of April 29, 2019 are generally
non-compliant with Vehicle minimum operating standards. In order to assess the
Vehicles, the City looks to Schedule 15-3, Altachment 5, which provides a standard
to demonstrate readiness for intended use. RTG has not demonsirated that the
Vehicles satisfy the Vehicle Maintenance Service Requirements. Therefore, the
use and enjoyment of the Vehicles would be materially impaired as would the
performance of the Maintenance Services (which is also an element of the
definition of Minor Deficiencies, as set out above).

RTG has failed to demonstrate compliance with the testing and commissioning
requirements as provided for in Schedule 15-2, Part 4 and Schedule 14 ~ Commissioning.
For example, RTG is not ready to conduct Trial Running because the testing of the
integrated System is incomplete and the results have shown unsatisfactory performance
such that the System is not "essentially ready” for Revenue Service Commencement as
required by Schedule 14 - Commissioning. As a result, the System is not ready for use.
This issue is particularly important to the Substantial Completion of the Vehicle
Component but is also relevant to the completion of the Fixed Component for the reasons
discussed below in relation to the CBTC.
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4. Transit Operation Control Centre/System Control and Data Acquisition

There are significant items of outstanding work in relation to the Transit Operation Control
Centre/System Control and Data Acquisition including:

Emergency telephones: The emergency telephones are not calling through to the
Transit Operation Control Centre and have not completed testing and
commissioning as required under Schedule 15-2, Part 4, Article 6.2 (h). A subset
of these telephones are used in critical areas including designated waiting areas
and elevators in order to provide a means for communications by passengers to
the Transit Operation Control Centre in the event of an emergency.

Fire telephones: The fire telephones are not calling through to the Transit
Operation Control Centre and the party line function does not work. The fire
telephones have not been fully tested and commissioned as required by NFPA
130 (2010) Chapter 10 (4.2). These telephones are to be used by Otftawa Fire
Services during an event and are therefore  required for emergency
communications.

Guideway Intrusion Detection System: The guideway intrusion detection
system integration with the Communications-Based Train Control is not activated
and has not been fully tested and commissioned in accordance with Schedule 14,
1.8 (@) (xvi). This system is identified in the Integrated Hazard Log and is intended
to mitigate unauthorized access to the track under IHL 018, IHL 019, IHL024 and
IHL 338.

Intrusion Access Control: The card readers are not fully installed and integration
with the CCTV system is not complete as required under Schedule 15-2, Part 4,
Article 6.3 (f). The card readers have not been fully tested and commissioned and
installation works are ongoing as of April 29, 2019.

Passenger Announcements/Passenger Information Systems: Completion of
these systems as required per Schedule 15-2, Part 4, Article 6.3 (c) and (d) is
outstanding. Specifically, the pre-recorded messages are not loaded into the
System to make it useable and the Passenger Information Display System has not
been fully tested and commissioned.

Closed Circuit Television (CCTV): Completion of these systems, as required per
Schedule 15-2, Part 4, Article 6.3 (e), is outstanding. There are numerous issues
with the CCTV system including images blocked by station elements, blind-spots
and cameras off-line (42 cameras). In addition, there are system-wide
compression issues resulting in unacceptable image quality and the system has
not been fully tested and commissioned.
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» Passenger Counting: Real-time passenger counting reporting is required to the
Transit Operation Control Centre as per Schedule 15-2, Part 4, Article 3.27 (xiv).
As of April 29, 20198 there is no formal indication from RTG as to when this
incomplete work will be underiaken and when the testing will ocour.

» Open Data: The Advanced Traveller Information System is not functional.
Schedule 15-2, Part 4, Article 6.2 (b} (iii) requires a server that shall allow external
approved parties to retrieve operational performance and travel data (Open Data)
for third party applications. Despite repeated requests to RTG for confirmation of
data interface and structure information, timelines for implementation, and
timelines for testing, this Work is still incomplete.

» Alarm Management: Schedule 15-2, Part 4, Article 6.2 (a) requires that the "TSCC
shall include all of the systems and subsystems necessary to provide the
command, control and monitoring necessary for the delivery of the OLRT services
in a safe and efficient manner.” [emphasis added] To date, RTG has failed to
demonstrate an effective configuration of the SCADA alarms that will enable the
City provide command and control in a safe and efficient manner. As an example
of the incomplete commissioning of the SCADA system, the following is a summary
of SCADA alarms on April 28, 2019

o 1768 Alarms (Priority 0 = 1212, Priority 1=199; Priority 2 = 355; Priority 3=2)
o TVS Alarms = 57 Alarms (PO and P1)

o Guideway Intrusion Detection System = 164 intrusion alarms

o Negative Ground Device = 289 P2 trips, mainly on TPSS 1,5 and 6.

RTG has failled to demonstrated compliance with the testing and commissioning
requirements as provided for in Schedule 15-2, Part 4 and Schedule 14 ~ Commissioning.
At present, the OC Transpo controllers (Electric Rail Controllers) do not have full access
to all of the railway systems which means that the System is not “essentially ready” for
Trial Running.

5. Communications Based Train Control {"CBTC")

The Project Agreement requires that an integrated System has been tested and ready by
the time of Substantial Completion. As of April 29, 2019, the testing of the integrated
System with the final software configuration is outstanding. The installation of the final
software is planned for the start of Trial Running, but RTG has not provided time for
preparation of a final timetable and service schedules. The following technical defects
materially impair the City's ability to use the system as expected:
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» During the month of April 2019, there have been six (8) complete failures of zone
controllers. The zone controller functionality does not meet the obligation for
redundant zone controllers required in Schedule 15-4, Part 4, Article 5.3. Schedule
15-2, Part 4, Article 5.11 (a) which requires that overall reliability of the CBTC Train
Control System shall be such that with the provided redundancy, availability is
99.99% or greater. Further, the CBTC Onboard Equipment is to meet an overall
requirement of 480,000 km mean distance between chargeable failures.

» Qver the course of a 10-day period at the start of April 2019, there were at least
ten (10) switch failures that resulted in limited use of the System. It is impossibie
to sustain Project Agreement service levels with this rate of ongoing failures. A
review of the field equipment revealed a variety of issues including floating switch
plates, unsupported switch machines, and deficient maintenance activity. As of
April 28, 2019, the City has not seen a root cause analysis of the issue.

» Completion of the yard control, per Schedule 15-2, Part 8, Article 7.3, requires a
Yard Control Centre to control all yard track switch movements and to monitor
vehicles within the yard and up to the yard lead demarcation point for turn over to
mainline operations. The expansion of the yard has led to some CBTC
implementation restrictions; however, a full yard management plan has vet to be
provided by RTG and, in some cases, the current operating practices have not
been demonstrated to take advantage of switch control functionality in the Thales
system that is already working.

in addition, RTG has not demonstrated that it has complied with the testing or
commissioning requirements as Schedule 15-2, Part 4 — Testing and Commissioning.
The testing program is incomplete, and RTG has failed a number of tests according its
own results, as listed in the attached Appendix A. Multiple tests have failed and issues
need to be resolved (e.g. correct locations of transponders, platform stopping, point
alignment, performance travelling etc.).

B. Stations

In response to the Substantial Completion Notice, the City performed a walk-through of
the Stations. A number of outstanding issues exist that materially impair the public and
the City's use and enjoyment of the Stations including the following (by way of example
only).

» Elevator licences had not been provided as of April 29, 2019. Therefore, zero (0)
of fifty-nine (58} elevators installed in the Stations were available for the City or the
public’s use at that time. The City has not seen the TSSA inspection reports which
would identify any deficiencies, defects, and items of outstanding work. The
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functionality of the telephones in the elevators has not been fully tested and
commissioned between the field and the Transit Operation Control Centre.

 Escalator licences had not been provided by RTG as of April 29, 2019. TSSA did
provide directly to the City, twelve (12) of forty-three (43) escalator licences. Upon
receipt, the City gave these original licences to OLRT-C, During a site visit on May
1, 2018, only four (4) escalators were observed to be working.

» Approval of fire safety plans by Ottawa Fire Services (OFS) for all thirteen (13)
stations have not been provided.

 Fire telephones are incomplete, and require additional testing and reports and
Ottawa Fire Service approval.

» Emergency telephones across all stations are not able to call in to the Transit
Operation Control Centre. This functionality is a critical feature in delivering a safe,
secure transit systems for the City's customers. To date RTG has not been able to
demonstrate that these telephones function as required, including being able to
connect from the field to the Transit Operation Control Centre.

» RTG has not demonstrated that it has complied with the testing or commissioning
requirements as Schedule 15-2, Part 4 - Testing and Commissioning as evidenced
by the fact that the Commissioning Manuals provided by RTG show that the
Mechanical and Electrical testing is not complete.

While occupancy permits have been issued for the Stations, there are conditions
associated with these permits which must be satisfied before the Stations will be ready
for use by the public.

7. Winter Performance

in respect of winter performance, there are ongoing problems with the snow removal
equipment/maintenance vehicles and switch heater equipment which require corrective
action. RTG has failed to demonstrate compliance with the performance requirements for
these items set out in Schedule 15-2 Part 4, Article 5.3(g) {ii}, (iii) and (iv).

Schedule 15-2 Part 4, Article 1.3 (a) requires a fleet of support Non-Revenue Vehicles to
support maintenance of the System. Schedule 15-2 Part 4, Article 4.2 (a) requires
confirmation of the scope and extent of non-revenue vehicles revenue to support
operations and maintenance and Schedule 14, Article 1.8 (a) {iii) requires commissioning
of these same non-revenue vehicles. To date, the City has not received confirmation of
successful integrated testing of the fleet of non-revenue vehicles nor has it received
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confirmation or demonstration of an adequate level of equipment to support winter
pperations.

8. Tunnel Ventilation System Issues

The Otlawa Fire Service has stated that they will not approve compliance with the NFPA
130 requirements of the Project (which is a Project Agreement requirement) for the
following reasons:

» Ottawa Fire Services requires that all System Acceptance Test (SAT) and System
Integration Test (SIT) reports be signed by a reviewing professional and signed
and sealed by an approving professional engineer. Currently, these reports do not
contain the adequate signatures. Good Industry Practice requires that these seals
and signatures be obtained.

» The Conformance Letters are to be signed and sealed by a professional engme@r
based on the evidence of the revised SAT/SIT.

9. Conclusion

For the reasons described in this letter and given the outstanding items listed in Appendix
A, itis the City's opinion that the Substantial Completion Certificate should not be issued.

The Substantial Completion Notice of RTG should only have been issued “upon the
satisfaction of all requirements for Substantial Completion.” It is the City's opinion that
RTG issued the Substantial Completion Notice prematurely knowing that the
improvement was not ready for use and that significant defects, deficiencies, and items
of outstanding work existed that would materially impair the public and/or the City's use
and enjoyment of the System, the performance of the Maintenance Services by Project
Co, and Safety on the System.

The City will continue to cooperate with RTG as it attempts to achieve Substantial
Completion. However, the City cannot accept a System as Substantially Complete when
that System is not ready for use and safe for the public.
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Yours Truly,

Michael Morgan

ce Gary Craig, Richard Holder, Claudio Colaiacovo, Lome Gray, OTC
Rupert Holloway, Cesar Palencia, Mathew Slade, OLRT-C

Monica Sechiarl, Altus Group

Enc. Appendix A
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