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1 Message From the Chief Executive Officer

We are constructing the Site C Clean Energy Project (Site C) to meet the energy
and capacity needs of our residential, commercial and industrial customers and once
complete in 2024, it will serve our province for more than 100 years. Construction of
the project began in July 2015. The following annual report covers the period

July 2015 to September 2016. As part of our commitment to being open and
transparent, we voluntarily provide the British Columbia Utilities Commission
(BCUC) with a copy of our quarterly and annual reports on Site C construction
progress, accomplishments, costs and risks. We have also released project reports

publicly and provided regular briefings to the B.C. news media.

Site C is progressing on track for overall schedule, scope and budget after the first
year of construction. The report documents a significant amount of work that has
been accomplished over the past year, including major contracts awarded, the
issuance of dozens of key permits and authorizations, agreements with communities

and First Nations, and the safe completion of key construction milestones.

While BC Hydro is pleased with the progress of construction after one year, we

continue to exercise due diligence around our processes and practices. To this end,
we commissioned Ernst & Young LLP (EY) and BTY Consultancy Group Inc. (BTY)
in July 2016 to conduct an independent, external review of Site C to ensure that the
appropriate risk and cost management processes are in place to build the project on

time and on budget. This report was released publicly in the fall of 2016.

The EY and BTY report found that the Site C project is clearly defined and
well-planned, and has the appropriate processes and risk mitigation in place to meet
major project milestones and financial targets. The report also made a series of
useful recommendations and BC Hydro has developed an action plan to address

them.
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With the first year of construction complete, there is still much work to be done. Our
next year includes significant construction activities on the project, including the
advancement of main civil works, the start of work on the turbines and generators
contract, the commencement of highway realignment work, and the award of the
generating station and spillways civil works contract. We remain focussed on
delivering this project on time and on budget and look forward to continuing to report

our progress publicly.

Jessica McDonald

President and Chief Executive Officer

Site C Clean Energy Project
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2 Executive Summary

The Project will construct a third dam and hydroelectric generating station on the
Peace River in northeast B.C. to provide 1,100 megawatts of capacity, and produce
about 5,100 gigawatt hours per year. A capital cost estimate of $7.9 billion was
developed in 2010. In 2014, BC Hydro conducted a cost refresh that concluded the
original cost estimate remained appropriate. As part of government’s due diligence,
the capital cost estimate was reviewed and updated to $8.335 billion to reflect costs
associated with the change from HST to PST and a revised construction start date of
summer 2015 to allow for more time to complete the permitting process. In
December 2014, the Project received a Final Investment Decision from the
provincial government to proceed with construction, at a cost of $8.335 billion, plus a
Treasury Board held Project Reserve of $440 million, for a total approved budget of
$8.775 billion. The Project is in Implementation Phase and construction commenced
July 27, 2015. The first unit is expected to come on line in December 2023 and final

Project completion is expected in November 2024.

The Project went through an extensive environmental assessment process. In
October 2014 BC Hydro received an Environmental Assessment Certificate from the
Province and an Environmental Decision Statement from the Federal government,
with 77 and 98 conditions, respectively. In addition, the project is required to apply
for multiple provincial permits, water licenses, leaves to commence construction and
federal authorizations. In total, approximately 300 permits and authorizations will be

required by the time the project completes construction.

In the fall of 2015 BC Hydro changed the structure and complement of the Site C
project team given the project moved from the planning stage to implementation and
delivery stage. This included the appointment of the Vice President and Project
Director, the establishment of a Project Management Office led by the Director

Operations and Project Manager, as well as the establishment of key functional

Site C Clean Energy Project
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support teams such as Finance & Project Controls, and Permitting, Environment and

Aboriginal Relations.

Public Affairs Director

Figure 1 Project Organizational Structure
Deputy Chief
Executive Officer
Vice President &
Project Director
: Environmental . . ;
Project Manager & ¢ g oo Finance & Project Infrastructure Projects Legal & Properties
Director Operations Abotignal Reiath ne, Controls Director Supply Chain Director Director UG asatcee

As per BC Hydro’s standard Project & Portfolio Management Practices, the Site C

project team then undertook an update of the Site C Project Plan. This included the

update of key project plans and documents including but not limited to:

e  Statement of Objectives

e  Project Governance

e  Work Package Agreements

e  Schedule Management Plan

e  Cost Management Plan

e  Project Change Control Plan

. Procurement Plan

o Design Management Plan

e  Construction Management Plan

e  Project Quality Plan

e  Construction Environmental Management Plan

o Regulatory and Permitting Management Plan

Site C Clean Energy Project
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e Labour Strategy Plan

e Risk Management Plan

The Site C Project uses BC Hydro’s standard Project & Portfolio Management
processes, procedures and tools, which include a resource loaded schedule,
progress measurements and metrics, project performance indicators, a project risk
register and project change control log. In the fall of 2015, BC Hydro implemented

supplemental tools and processes to accommodate the complexity of the Project.

Over the next year, design efforts will continue for the Main Civil Works, Turbines
and Generators, Generating Station and Spillways and Transmission scopes of
work. Construction activities for Main Civil Works will continue to ramp up to ready
the Project for commencing work on the Powerhouse Roller Compacted Concrete
Buttress. Construction of the temporary manufacturing facility for the Turbines and
Generators contractor Voith will begin in March 2017 and procurements for the
Transmission Substation Construction and Transmission Line Construction will be
underway. Construction of access roads and clearing will continue. The Project will
continue to be advanced by securing the appropriate permits, Leaves to Commence
Construction, performing environmental monitoring and assessment, continuing
work programs for fish and habitat, vegetation management and heritage as well as

continued Aboriginal and community engagement activities.
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3 Summary of Project to Date — July 2015 to
September 2016
3.1 Overview and General Project Status

Construction began on July 27, 2015 and is ongoing. Significant progress was made
on constructing access roads, advancing clearing of the North (Left) and South
(Right) Banks of the dam site, completing construction of a temporary construction

bridge, and completing the construction of the Worker Accommodation camp.

3.2 Aboriginal Consultation

Pursuant to the Environmental Assessment Certificate and Federal Decision
Statement, BC Hydro is required to consult with 13 Aboriginal groups with respect to
the construction stage of the Project. This consultation includes provision of
information on construction activities, support for the permit review process, and

review and implementation of mitigation, monitoring and management plans, and

Site C Clean Energy Project
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permit conditions. Efforts are ongoing to conclude agreements with ten Aboriginal

groups.
3.3 Permits and Government Agency Approvals
3.31 Background

Before the Site C Project could start construction, an extensive environmental
assessment process was undertaken which resulted in the issuance of the Provincial
Environmental Assessment Certificate and the Federal Decision Statement in
support of the project. In addition, the project is required to apply for multiple
provincial permits, water licenses, leaves to commence construction and federal
authorizations. Multiple conditions are attached to each permit or authorization,
which covers subjects such as air quality, water quality, fish and aquatics, wildlife,
heritage, health and safety, construction environmental management and First
Nations consultation. Each of the conditions must be implemented, audited and
tracked to prove compliance or identify issues for follow-up with corrective actions.
BC Hydro has developed a comprehensive Construction Environmental
Management Plan which outlines how we will comply with the project permits and

authorizations.

Table 1 below provides a list of provincial permits and approvals issued to date.
Table 2 below provides a general list of pending and future permit requirements.
Table 3 below provides an overview of the number of conditions per the

Environmental Assessment Certificate and Federal Decision Statement.

3.3.2 Provincial Permits:

The strategy for Site C provincial permits involves a phased approach to the
submission of applications to the Ministry of Forests, Lands and Natural Resource
Operations based on Project components and construction schedule.

The Water License for diversion and storage was approved by the Water
Comptroller’s office. The review included a written hearing with two rounds of

Site C Clean Energy Project
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comments and responses as well as First Nations consultation. The hearing portion

of the process was completed in December 2015 and the Water Comptroller made a

decision on February 29, 2016. Two appeals were filed with the Environmental

Appeal Board. The first Leave to Commence Construction was issued on

April 1, 2016.
Table 1 Provincial Permits and Approvals Issued
to Date
Project Component Act/Permit Tenure Type/Purpose Approval Dates
Dam Site Areaand | Land Act Licence of Occupation for Dam Site Area, Area A, July 7, 2015
Moberly River RSEM L3, Wilder Road Extension, Public Safety
Booms
Forest Act Occupant Licences to Cut for North Bank, RSEM L3, July 7, 2015
South Bank, Wilder Road, Public Safety Booms
Mines Act Mines Act Notices of Work for Area A, 2015 and July 24,2015 &
2015-2022 January 1, 2016
Water Act/Water Short Term Use of Water for Dam Site / Moberly River | July 7, 2015 to
Sustainability Act | Area and Instream Works for River Road, Peace River | July 25,2016
Construction Bridge, instream contouring, Septimus
Siding, Moberly Clearing Bridge, Worker Camp Water
Supply Intake, and various Notifications for stream
crossings
Wildlife Act Capture and relocation of fish, Peace River Fish July 7, 2015 to
Community Monitoring, Amphibian Salvage, Scientific | June 30, 2016
Fish Collection
Highway 29 Agricultural Land Order in Council for Highway 29 between Hudson's December 16, 2015
Realignment Act Hope and Charlie Lake
Land Act Temporary Licence of Occupation for geotechnical June 20, 2016 &
investigations at Cache Creek and Halfway River September 8, 2016
Forest Act S.52 and Occupant Licence to Cut to harvest crown June 20, 2016 and
timber at Cache Creek and Halfway River for September 8, 2016
geotechnical investigations
Water Approval for instream works at Cache Creek and June 20, 2016 and
Sustainability Act | Halfway River for geotechnical investigations September 6, 2016
Quarries/Pits Land Act Licences of Occupation for Del Rio Pit, Portage July 7, 2015 to
Mountain Quarry, West Pine Quarry March 11, 2016 to
Forest Act Occupant Licence to Cut for Portage Mountain Quarry | March 11, 2016
Water Act/Water Short Term Use of Water for Portage Mountain July 7, 2015 and
Sustainability Act | Quarry, West Pine Quarry March 11, 2016
Mines Act Mines Permit and Notices of Work for West Pine July 7, 2015 to

Quarry, Wuthrich Quarry

March 29, 2016

Site C Clean Energy Project
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Project Component Act/Permit Tenure Type/Purpose Approval Dates
Reservoir Land Act Licences of Occupation for Halfway River Debris August 25, 2016
Boom and Reservoir Slope Geotechnical Monitoring
Forest Act Occupant Licence to Cut for Halfway River Debris August 25, 2016
Boom
Transmission Line | Water Notification for temporary crossings of streams April 29, 2016
Sustainability Act
Water Conditional Water Licences 132990 and 132991. February 26, 2016;
Sustainability Act | Leaves to Commence Construction 1-3 April 1, 2016 to
July 20, 2016
Agricultural Land Temporary and permanent removal of agricultural April 8, 2016
Commission Act lands from the Agricultural Land Reserve
Proiect Wid Heritage S12 Alteration and S14 Inspection Permits and July 15, 2016 to
roject Wide Conservation Act | amendments March 31, 2016
Wildlife Act Removal of Beaver Dams (Construction) and Eagle July 7, 2016
Nests
Capture, Herd and Sample Animals for Monitoring of March 1, 2016
Project Effects
Amphibian and Reptile Salvage June 30, 2016
3.3.3 Federal Authorizations:

Navigation Protection Act and Fisheries Act authorizations for site preparation works

were issued on September 29 and 30, 2015, respectively. Navigation Protection Act

approvals for Main Civil Works were issued by Transport Canada on July 27, 2016.

Authorization for Main Civil Works under the Fisheries Act was issued by Fisheries
and Oceans Canada on July 27, 2016.
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Table 2

General List of Pending and Future

Permit and Approval Requirements

Project Component

Act/Permit/Approval

Tenure Type/Purpose

Forecast Date

Pending Permits and Approvals — Applications Submitted, Decision Pending

Transmission Line

Forest Act, Land Act

Occupancy and clearing
of transmission line

October 2016

Reservoir

Land Act, Forest & Range
Practices Act, Water
Sustainability Act

Reservoir clearing for
Moberly River and
eastern reservoir

November 2016
(Moberly River)
&

December 2016
(Eastern
Reservoir)

Quarries/Pits

Forest Act, Land Act,
Mines Act, Water
Sustainability Act

Occupancy, clearing and
mining of West Pine
Quarry

December 2016

Highway 29 Land Act Construction of February 2017 &
Realignment Water Sustainability Act Highway 29 realignment | July 2017
at Cache Creek
Fish Passage Water Sustainability Act Construction of fish December 2017
passage facility
Future Permits and Approvals — Applications to be Submitted
Project Wide Water Sustainability Act Leave to Commence November 2016
Leaves to Commence Construction and Leave to 2023
Construction and to Construct are currently
Operation (and related being confirmed in
sub-leaves, or Leaves to consultation with
Construct) contractors, Independent
Engineer, Independent
Environmental Monitor
and Comptroller of Water
Rights
Highway 29 Forest Act Cache Creek February 2017
Realignment Water Sustainability Act Construction July 2017

Forest Act, Land Act,
Water Sustainability Act

Investigations — Dry
Creek, Lynx Creek,
Farrell Creek (east)

Spring 2017 and
beyond

Forest Act, Land Act, Construction — all Fall 2017 and
Water Sustainability Act remaining segments beyond
Main Civil Works Water Sustainability Act Short Term use of Water | June 2017
Generating Station and | Water Sustainability Act Short Term Use of Water | June 2017
Spillways
Transmission Line Water Sustainability Act Approval for stream August 2017

crossings
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Project Component

Act/Permit/Approval

Tenure Type/Purpose

Forecast Date

Quarries/Pits Mines Act, Water Mining at Portage December 2017
Sustainability Act Mountain Quarry for
Highway 29 works
Reservoir Forest Act, Land Act, Clearing of central and August 2018
Water Sustainability Act, western reservoirs; and beyond
Wildlife Act construction of Hudson’s
Hope Shoreline
Protection; installation of
debris booms; capture
and salvage of wildlife
during reservair filling
Assumptions

e Permit requirements listed are general in nature. Additional permits may be identified and required under the
various acts as detail design and construction proceeds for the different Project components.
e The date required is subject to change based on changes to the construction design, methods and/or

schedule and the consultation process currently being discussed with the Province, Department of Fisheries
and Oceans and Transport Canada.

Table 3 Overview of Provincial Environmental
Certificate and Federal Decision
Statement Conditions
TYPE # of # of Federal NOTES
Environmental Decision
Assessment Statement

Certificate Conditions

Conditions

AQUATIC ENVIRONMENT

Hydrology, Water 3 12 Monitoring and management of

Quality hydrology, fluvial geomorphology
and sediment transport, and water
quality.

Downstream 5 Analysis of model predictions using

Monitoring existing data (Peace Athabasca
Delta).

Fish & Fish Habitat 4 10 Protecting riparian zones, including
fish passage in design, and
managing total dissolved gas.

Vegetation & 7 9 Updating mapping, conducting

Ecological pre-construction surveys, analyzing

Communities wetland function and replacing lost
wetlands, protecting rare plants.

Species at Risk 6 Ensuring that potential effects are
addressed and monitored.
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TYPE # of # of Federal NOTES
Environmental Decision
Assessment Statement
Certificate Conditions
Conditions
Wildlife Resources 10 17 Providing bird windows and

identifying mitigation measures for
migratory and non-migratory birds,
bats, snakes, and fishers.

Current Use 4 4 Mitigating Aboriginal plant use and
ground truthing measures to inform
additional measures.

LAND AND RESOURCE USE

Harvest of Fish & 1 Compensating guide outfitters & trap

Wildlife line holders.

Agriculture 2 Establishing a $20 million fund and
monitoring.

Other Resource 3 Addressing surplus aggregate, and

Industries interface with oil & gas producers.

Transportation 4 Controlling access, providing

carpool plans, monitoring traffic and
delivering appropriate signage.

Outdoor Recreation & 3 Building boat launches and

Tourism recreation fund, compensating camp
ground owners, and informing
downstream Alberta fishers.

COMMUNITY

Community 6 Mitigating effects on waste

Infrastructure management, sewage and water
systems.

Housing 2 Building 50 rental units in Fort St.
John and providing camp
accommodation for workers.

Regional Economic 6 Providing funds for Hudson’s Hope,

Development non- profits, labour/training plans,

and community recreation.

HUMAN HEALTH

Air Quality 3 7 Monitoring of ambient air quality,
noise and vibration.

Water Quality 1 Monitoring of potable and
recreational water quality.

Methylmercury 1 7 Monitoring of accumulation in fish,
including collection, timing and
reporting requirements.

Site C Clean Energy Project
Page 16



Annual Progress Report No. 1
July 2015 to September 2016

TYPE # of # of Federal NOTES
Environmental Decision
Assessment Statement
Certificate Conditions
Conditions
HERITAGE RESOURCES
Visual Resources 1 Managing landscape views through
design of facilities exteriors and
landscaping.
Heritage 3 6 Developing a Heritage Management

Plan, and providing funding for
storage.

ENVIRONMENTAL PROTECTION & MANAGEMENT

Greenhouse Gas

1

Monitoring greenhouse gas

Monitoring emissions.

Environmental 4 Providing required plans and

Management Plans establishing requirement for an
Independent Environmental Monitor.

Safety Management 2 Developing and implementing

Plans Worker and Public Safety, Traffic
Management, and Fire Protection
Plans.

Dam Safety 2 Undertaking a dam breach
assessment and supporting
emergency management in Alberta.

Mitigation, Monitoring 4 Providing required mitigation Plans,

& Development Plans Quarry Development,
Communications and Business
Participation Plans.

Accidents & 6 Providing required plan and

Malfunctions consultation with Environment
Canada on effects of potential
accidents and malfunctions on
environment.

ADMINISTRATIVE

General Conditions 4 Using science to inform plans and
carry on consultation as appropriate.

Implementation 3 Providing an implementation

Schedule schedule for conditions 90 days in
advance of activity.

Record Keeping 2 Retaining records in a manner that
facilitates compliance review.

77 98
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34 Compliance

Compliance with the project conditions is regularly monitored, and evidence is
collected by various federal and provincial regulatory agencies, the Independent

Environmental Monitor, BC Hydro and contractors.

3.41 Aquatic Environment, Land and Resource Use

Schedule A of the Conditional Water Licence requires that BC Hydro establish with
Provincial and Federal Regulators two Technical Committees to provide oversight
and guidance to the refinement and implementation of BC Hydro’s Mitigation,
Monitoring and Management Plans. The two committees are: (i) the Fisheries and
Aquatic Habitat Mitigation and Monitoring Technical Committee and (ii) the
Vegetation and Wildlife Mitigation and Monitoring Technical Committee. Schedule A
also outlines a delivery schedule linked to the Site C Project Construction
Component at which point the Technical Committees must review and revise various
Mitigation and Monitoring Plans. The two Technical Committees have been

established and meet regularly to meet this delivery schedule requirement.

3.4.2 Agricultural Mitigation and Compensation Plan Framework

Agricultural stakeholder consultation was planned and in progress to address the
requirements of Environmental Assessment Condition 30 and to support the
development of the Agriculture Mitigation and Compensation plan. BC Hydro has
established a steering committee comprised of staff from BC Hydro, the Ministry of

Agriculture, and the Ministry of Energy and Mines to guide consultation.

A discussion guide and feedback form was developed and distributed to include
information items and consultation topics that will inform stakeholders and request
feedback on the proposed framework for the Agricultural Mitigation and
Compensation Plan Framework and proposed options for the structure of the

$20 million Agricultural Compensation Fund. In accordance with the requirements of
the condition, BC Hydro submitted the Framework on July 27, 2016 to the Peace
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River Regional District, the District of Hudson’s Hope, and provided notification to
affected landowners, tenure holders, and consultation participants of the framework

being available on the Site C website.

On August 12, 2016 an event was held at the Dawson Creek Agricultural Exhibition
and Stampede to release the Framework, thank the agricultural sector for its
participation to date, and to request feedback on the Framework during a 60 day
comment period. The comment period closed at the end of September, and
feedback will be considered in development of the draft Agricultural Mitigation and
Compensation Plan. The draft Plan is due in January 2017, and a final Plan must be
filed by July 2017 with the B.C. Environmental Assessment Office, Peace River
Regional District, District of Hudson’s Hope, the Ministry of Agriculture, the Ministry
of Forests, Lands and Natural Resource Operations and affected landowners and

tenure holders.

3.4.3 Heritage Resources

In accordance with a number of Environmental Assessment Conditions and the
Federal Decision Statement, the Site C Heritage Management Resource Plan
addresses the measures that will be used to mitigate the adverse effects of the

Project on heritage resources.

The 2015 Heritage Work Plan, which included archaeological impact assessments
and systematic data recover at known heritage sites in the Project Area Zone in
accordance with the BC Heritage Conservation Act requirements, was completed on
time. Over the winter, mitigation work was focused on compliance with construction

environmental management plans in active work areas.

The 2016 Heritage Work plan includes regulatory requirements for pre-construction
archaeological impact assessments, systematic data recovery at selected
archaeological sites, and inspections of archaeological sites post-ground

disturbance in construction.
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344 Community - Local Government Liaison

There are a number of Environmental Assessment Certificate conditions that are
relevant to local communities in the vicinity of the Project. BC Hydro is implementing
some of these conditions through community agreements offered to five local
governments. Through these discussions BC Hydro has, in some instances, agreed
to additional measures to address concerns about local community impacts from

construction and operation of the Project.

BC Hydro has concluded three community agreements in respect of the Project, with
the District of Taylor (2013), the District of Chetwynd (2013) and the City of Fort St.
John (April 2016). BC Hydro and the City of Fort St. John have established a
Community Agreement Monitoring Committee to jointly oversee implementation of
the Community Agreement. BC Hydro continues to work with the Districts of Taylor
and Chetwynd to jointly oversee implementation of their respective agreements. A
separate Legacy Benefit Agreement was reached with the Peace River Regional
District in 2014 that will provide legacy benefit payments to the Peace River
Regional District and its member municipalities for 70 years once the Project is

operational.

A Regional Community Liaison Committee has been established with invitations to
join extended to the two local members of the provincial legislative assembly,
elected local community officials and local Aboriginal community leaders. BC Hydro
hosted the first meeting in March 2016, and the committee has met several times
since with the most recent meeting in September 2016 that included a tour of the
dam site construction area. The committee will meet no less than four times
annually. Participants are interested in receiving information about the Project, and
about jobs and contracting, and having a timely opportunity to raise issues directly to
BC Hydro during Project construction.
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3.4.5 Community - Business Liaison and Outreach

BC Hydro along with the BC Chamber of Commerce jointly hosted job fairs and
business-to-business networking sessions in October 2015 in Tumbler Ridge,
Chetwynd and Fort St. John, and between January and March 2016 in Chetwynd,
Dawson Creek, Fort Nelson, Fort St. John, Prince George, Mackenzie, Quesnel and

Tumbler Ridge.

Contractors attending the October 2015 sessions included ATCO Two Rivers
Lodging, Morgan Construction, and Saulteau Securiguard, and partners included the
BC Chamber and local Chambers of Commerce, Ministry of Jobs, Tourism & Skills
Training, WorkBC, Northern Lights College and Industry Training Authority.
Contractors attending the 2016 sessions included Peace River Hydro Partners,
ATCO Two Rivers Lodging and Duz Cho Construction. More than 214 businesses
participated in networking sessions in October 2015, and 700 businesses

participated in networking sessions in the January to March 2016 period.

Table 4 shows the breakdown of the number of job fair attendees by location.

Table 4 Site C Job Fair Attendance 2015-2016
Location Number of Attendees
Tumbler Ridge 228
Chetwynd 249
Fort St. John 535
Fall 2015 Job Fairs Sub-Total 1,012
Chetwynd 499
Dawson Creek 1,040
Fort Nelson 184
Fort St. John 1,484
Mackenzie 129
Prince George 1,018
Quesnel 442
Tumbler Ridge 364
Winter 2016 Job Fairs Sub-Total 5,160
TOTAL Job Fair Attendance 6,172
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Throughout 2015 and 2016 BC Hydro provided notification of major contract
opportunities and awards to the Site C business directory, as well as to local
chambers of commerce, construction associations and economic development
commissions. Notification of other contract opportunities was also issued through the

Site C business directory.

In 2016 BC Hydro provided tours to the Dawson Creek Chamber of Commerce
(May), the Fort St. John & District Chamber of Commerce (June), and the Chetwynd

Chamber of Commerce (July).

3.4.6 Community - Housing Plan and Housing Monitoring and Follow-Up
Program

A Housing Plan and Housing Monitoring and Follow-Up Program was developed and

submitted to the Environmental Assessment Office on June 5, 2015.

BC Hydro has made payments to the following organizations to support the provision

of emergency or transitional housing:

e $25,000 to Skye’s Place, a second stage housing program for women with

children who are leaving abusive relationships;

e $25,000 to the Meaope Transition House for Women that provides a 24-hour
safe and secure shelter for women who are victims of violence or abuse, and

their children; and

e  $200,000 to the Salvation Army Northern Centre of Hope to support shelter and

transitional beds.

In January 2015 the first apartment rental monitoring report was submitted. Due to a
change in the frequency of data to support this monitoring program from the Canada

Mortgage and Housing Corporation (CMHC), subsequent reporting will be annual.

BC Hydro and BC Housing signed a Contribution Agreement on July 19, 2016

related to the development, construction and operation of a building in Fort St. John
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comprised of 50 residential rental units. This Agreement is the outcome of detailed
discussions between the two partners to find the most appropriate approach to
meeting Condition 48 and the housing terms of the Community Measures
Agreement with the City of Fort St. John. The Agreement structured the financial
contribution from BC Hydro to enable financially viable operation of the ten
affordable housing units in the near-term and financially viable operation of all

50 units of affordable housing in the longer term.

The Agreement sets out the terms of the housing project, and has a target
completion date for occupancy of October 31, 2018. The housing will include energy
efficient design and serve as a demonstration project for showcasing energy efficient

building techniques in the community.

3.4.7 Community - Labour and Training Plan

In accordance with an Environmental Assessment condition, a Labour and Training
Plan was developed and submitted to the Environmental Assessment Office on
June 5, 2015.

BC Hydro and School District 60 signed an agreement on March 31, 2016 in which
BC Hydro will provide $1.8 million to the School District to support the development
of a new childcare centre with a minimum of 37 spaces, as part of a new school,
targeted for completion by spring 2018. School District 60 will own the childcare

centre and will seek an operator.

3.4.8 Human Health

3.48.1 Health Care Services Plan and Emergency Service Plan

A Project Health Clinic opened on March 1, 2016, in conjunction with the opening of
Phase 1 of the Worker Accommodation facility. The Clinic provides workers with
access to primary and preventative health care and work related injury evaluation
and treatment services and is currently open seven days a week, 24 hours a day.
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Since opening the Project health clinic there have been a total of 963 patient
interactions. During the first reporting period (March — June 2016) 361 patient
interactions took place, including 102 occupational visits and 259 non-occupational
visits. In the second reporting period, July through September 2016, there were

602 patient interactions, of which 130 were occupational and 472 non-occupational.

In addition, the Project team has met with B.C. Ambulance Service local staff to
provide information about the Project’s plan for first aid and emergency transport of

workers.

3.4.9 Community Relations and Consultation

BC Hydro implemented its construction communications program during the
reporting period. BC Hydro launched a public information program and held open
houses to communicate the start of Site C construction activities in early July 2015.
Open Houses were held in Taylor, Fort St. John, Chetwynd, Hudson’s Hope and

Dawson Creek.

3.4.10 Bi-Weekly Construction Bulletins
Issuance of bi-weekly Construction Bulletins commenced in July 2015, and bulletins
were issued throughout the period. Bulletins are posted on the project website and

sent by email to the web subscriber list.

3.4.11 Project Website

The Project website www.sitecproject.com is maintained with news releases,
construction bulletins, information sheets, procurement information, permits,
regulatory compliance plans and reports, project reports and other project-related

information.

3.4.12 Public Enquiries
In total, BC Hydro received 4,828 public enquiries between July 2015 and

September 2016. The maijority of these enquiries were about business and job
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opportunities, followed by enquiries from local residents about construction impacts.
The figures below show the number of enquiries overall by type (Figure 2) and by
month and type (Figure 3).

Figure 2 Top Enquiry Topics,
July 2015 to September 2016

*  This graph is a sample of enquiry types and does not include all enquiry types received. The

nature of the construction impact inquiries is primarily air quality, noise and traffic conditions.
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Figure 3 Trends in Jobs/Employment, Business
Opportunities and Construction Impact
Enquiries
3.413 Employment and Training Initiatives

Contractors post Site C employment opportunities on the WorkBC website. This
provides a central repository for all Site C Job opportunities, including apprenticeship
opportunities. Prospective candidates can access information about available Site C
job opportunities on the WorkBC website as well as BC Hydro’s Job Opportunities

section on the Site C Project website.

BC Hydro, through commercial contracts, requires contractors to collect and to
provide certain worker information data, including the number of workers being
hired, their job categories and the number of apprentices/trainees. BC Hydro has
implemented a process with contractors that enable this worker information data to
be collected and submitted to BC Hydro electronically on a monthly basis.

Statistics collected identify the number of workers, by job category as well as the

number of apprentices/trainees, as reported by major contractors.
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Table 5 Site C Jobs Snapshot Reporting Period —
August 2015 to March 2016
Month Number of B.C. Workers* Number of Total Workers*
August 2015 322 392
September 2015 475 665
October 2015 457 641
November 2015 314 482
December 2015 345 518
January 2016 381 564
February 2016 492 691
March 2016 490 666

*

Employment numbers provided by Site C contractors and consultants are subject to revision. Data not
received by project deadline may not be included in the above numbers. Employment numbers are direct only
and do not capture indirect or induced employment.

Starting in April 2016 onwards, Engineers and Project Team was included in the
Total Workers number. Project Team includes consultants, BC Hydro Construction
Management and other offsite Site C project staff. An estimate is provided where

possible if primary residency is not given.

Table 6 Site C Jobs Snapshot Reporting Period —
April 2016 to September 2016
Month Number of B.C. Workers* Number of Total Workers*
April 2016 970 1,261
May 2016 1,223 1,547
June 2016 1,494 1,805
July 2016 1,411 1,721
August 2016 1,580 1,816
September 2016 1,392 1,750

The number of workers continues to vary as the construction work progresses. It is
expected that the total number of workers will increase as construction continues to

ramp up, subject to seasonal variations.

3.414 Communications Activities

During the first year of Project construction, media interest in the Project has

remained strong. Based on a search using the media database Infomart, there were
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approximately 3,100 media stories in the July 2015 to September 2016 period about
the Site C Project.

3.4.15 Environmental Compliance Inspections

Independent audits on performance and systems are also undertaken. If an audit
finds the project to be out of compliance, regulators have the authority to issue
Orders, which may result in further and more stringent standards or measures
applied to work. To date, the Project has received three Orders. One of these was
related to erosion and sediment control. In April 2016, extreme site conditions and
inadequate performance of the required mitigation resulted in an Order by the
Environmental Assessment Office calling for further actions to manage erosion and
sediment transfer site wide. BC Hydro incorporated these additional conditions into
the Construction Environmental Management Plan. Further commitments were
made by BC Hydro in October 2016 to address gaps in implementation of the Plan,
such as additional monitoring by Qualified Professionals and BC Hydro providing
prescriptions to contractors. Two other Orders were issued, one for hydrocarbon
storage and handling and one for waste management and recycling, and both were
limited to one of the Contractors at site. The affected Contractor put in place a
number of corrective actions both before and after the Orders were issued and they

were found to be compliant in a subsequent inspection.

3.5 Litigation

Of eight legal challenges of major environmental approvals and permits, two were
discontinued, five were dismissed by the courts, one is yet to be heard, and three
appeals were filed. One appeal has been dismissed by the B.C. Court of Appeal, the
second appeal will be heard by the B.C. Court of Appeal in December 2016, and the
third appeal was heard by the Federal Court of Appeal and a decision on that appeal
is pending. In addition, two appeals of BC Hydro’s water licence have been filed with

the Environmental Appeal Board.
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The details of the various proceedings are summarized in Table 7 below.

Table 7 Litigation Status Summary
Outcome Date
Federal Court: Federal Environmental Approval
Mikisew Cree Two judicial reviews were discontinued after July 16, 2015
Athabasca Chipewyan agreements were reached with BC Hydro and

the federal government

Peace Valley Landowner

Dismissed; no appeal filed

August 28, 2015

Association
Prophet River First Nation Dismissed August 28, 2015
West Moberly First Nations Appeal filed September 30, 2015

Hearing date
Decision pending

September 12, 2016

Federal Court: Federal Permits

BC Hydro Ratepayers Association

Notice of Application filed
Hearing date

September 19, 2016
To Be Determined

B.C. Supreme Court: Provincial Environmental Assessment Certificate

Peace Valley Landowner Dismissed July 2, 2015
Association Appeal filed July 30, 2015
Appeal hearing held April 4 to April 5, 2016
Appeal Dismissed September 15, 2016
Prophet River First Nation Dismissed September 18, 2015
West Moberly First Nations Appeal filed October 19, 2015

Hearing date

December 5 to
December 8, 2016

B.C. Supreme Court: Provincial Permits

Prophet River First Nation
West Moberly First Nations

Injunction application dismissed
Hearing of Petition complete

Petition Dismissed

August 28, 2015
November 17 to 23, 2015 and
February 2, 2016

October 31, 2016

Environmental Appeal Board

West Moberly and Prophet River
First Nations

Water Licence appeals filed
Hearing date

March 29, 2016
To Be Determined

Other Proceedings

BC Hydro v. Boon et al.
(Rocky Mountain Fort)

Civil claim filed
Injunction decision

January 29, 2016
February 29, 2016

Building Trades v. BC Hydro Civil claim filed March 2, 2015
Response to claim filed April 10, 2015
Sierra Club of British Columbia Judicial review filed July 20, 2016

Hearing date

January 27, 2016
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3.6 Construction
3.6.1 Year One Scope of Work

3.6.1.1 North (Left) Bank Site Preparation

Key scope for North (Left) Bank Site Preparation includes vegetation clearing,
constructing approximately 7 kilometers of access roads and the excavation of
approximately 2 million cubic meters of combined left bank and in river borrow
material. Construction of the North Bank Access Road and River Road commenced
in August 2015; it was suspended in December 2015 due to winter conditions and
resumed in early 2016. Both roads are substantially complete, in spite of delays
experienced due to unforeseen geotechnical ground conditions. Unforeseen
geotechnical conditions resulted in the requirement for a re-design of the gully
embankment and a section of the North Bank Road resulting in a longer construction

period.

3.6.1.2 South (Right) Bank Site Preparation

Key scope for the South (Right) Bank Site Preparation includes vegetation clearing,
construction of access roads, a temporary sub-station and distribution lines and a
new rail siding. Over the past year, 620 hectares of vegetation clearing has been
completed. The rail siding commenced in September 2015 and was delayed due to
winter weather conditions. Site preparation for the rail siding was substantially
completed in June 2016 and the rail siding track work is on schedule for a

mid-October 2016 completion at which time the rail siding will be completed.

3.6.1.3 Temporary Construction Bridge

The 329-metre-long bridge connects the North and South banks of the construction
site and is used to transport people, machinery and materials across the Peace

River. Construction of the bridge was completed on time and on budget.
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3.6.14 Ministry of Transportation and Infrastructure Public Road Upgrades

Offsite access roads are substantially completed and are providing access to the site
from Fort St John. The Ministry of Transportation and Infrastructure publicly awarded
a contract to Al Simms and Sons for the public road improvements on 240 Road,
269 Road and Old Fort Road. The roads are completed except for Old Fort Road
which will be completed during spring 2017.

BC Hydro has entered into a contract with a designated business partner of an
Aboriginal group for the shoulder widening of 271 Road which is the access road to
the Wuthrich Quarry. Work began in summer 2016, will cease due to winter

conditions and is forecast to be completed by June 2017.

3.6.1.5 Worker Accommodation

On-site construction began in August 2015 with clearing and grading activities and
underground utilities including water and sewer lines. Manufacturing and installation
of dormitory units for the Phase 1,300 person work camp was completed on
schedule on February 29, 2016 followed by Phase 2 dormitories (900) by

June 30, 2016 and Phase 3 dormitories (400) and core facilities by the end of
August 2016. The Worker Accommodation was delivered on time and on budget. It
features single-occupancy bedrooms with ensuite bathrooms, television and Wi-Fi
services. Now that the lodge is complete, workers have access to a movie theatre,
spiritual centre, hair salon, coffee shop, games room, convenience store, a full gym
with fitness classes and personal training programs and managed lounge. In
addition, the lodge has its own health clinic which provides Site C workers with
access to primary and preventative health care, along with work-related injury

evaluation and treatment.

3.6.1.6 Main Civil Works

The scope of the Main Civil Works contract includes the construction of an earthfill

dam, two diversion tunnels and a roller-compacted concrete foundation for the
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generating station and spillways. The contract for the Main Civil Works was awarded
to Peace River Hydro Partners, a consortium that includes ACCIONA Infrastructure
Canada Inc., Petrowest Corporation and Samsung C&T Canada Ltd., in

December 2015.

Peace River Hydro Partners mobilized to site on March 22, 2016. Over the past

six months the contractor has established their office facilities at site, commenced
excavation on the North (Left) and South (Right) Banks, laydown areas have been
stripped and grubbed in preparation of aggregate crushing and the establishment of
the roller-compacted concrete batch plant, geotechnical drilling and installation of
instrumentation into the approach channel and roller-compacted concrete buttress
foundation commenced in June 2016. Peace River Hydro Partners and BC Hydro
worked collaboratively to re-sequence planned work over the fall and winter to
ensure the schedule milestones are maintained. Some activities between project
milestones related to the Main Civil Works scope were behind schedule, due to a
combination of factors including the late issuance of Federal permits, the delayed
Provincial Leave to Commence approval, delays in submissions of approval
documents and slower than planned mobilization. Therefore, certain work that was
to be performed during summer will shift into winter. Peace River Hydro Partners are
ramping up their construction activities to meet the re-sequenced work plan. Weekly
reviews are being completed with Peace River Hydro Partners to identify areas of
construction which require additional focus. Any cost impacts to BC Hydro
associated with rescheduling activities can be managed within the existing

contingency budgets.
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Figure 4 Year One Construction Progress
Figure 5 Construction on Schedule and
On Budget
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3.7 Engineering & Quality Management

Over the past year, the Engineering team assisted with issuing the Main Civil Works
technical addendum, including the schedule of quantities and prices as well as
preparing an Engineer’s Estimate based on the specifications, drawings and draft
contract. A report on the hydraulic model testing for the Generating Station and
Spillways, approach channel, power intakes and tailrace was finalized. Proposals for
the Turbines and Generators contract were received in July 2015 and testing of the
turbines in the independent model testing facility was completed in December 2015.
Definition design began for the 500 kV transmission lines and gas insulated
switchgear. Implementation design commenced for the construction power,

construction telecom, temporary substation, power intakes, penstocks and spillways.

3.71 Generating Station & Spillways

The implementation design of the Generating Station and Spillways commenced in
September 2014 and is expected to continue through 2023. Hydraulic model testing
of the spillway, approach channel, power intakes and tailrace was completed over a
three year period from May 2012 to July 2015, when the physical models were
decommissioned. The final report is near completion, pending a final review by the

Site C Integrated Engineering Team.

On May 5, 2016 BC Hydro issued the Request for Qualifications for the Generating
Station and Spillways Civil Works contract on BC Bid. On September 23, 2016,

BC Hydro issued the Request for Proposals for the Generating Station and Spillways
Civil Works contract to four shortlisted proponent teams. Notification of the issuance
of the Request for Proposals was provided to the Site C business directory along
with business stakeholders such as local chambers of commerce, construction

associations and economic development commissions.
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3.7.2 Turbines and Generators

Proposals were received for the Turbines and Generators contract in July 2015.
Testing of the turbines in the independent model testing facility also commenced in

July and is expected to be completed by the end of December 2015.

The Turbines and Generators contract was procured through a public competitive
process and on April 6, 2016 BC Hydro and the Province announced that the
Turbines and Generators contract had been awarded to Voith Hydro Inc. Notification
of the contract award was provided to the Site C business directory along with
business stakeholders such as local chambers of commerce, construction

associations and economic development commissions.

3.7.3 Quality Management

Site C has established a project quality management plan that describes the overall
approach to quality for the Site C Project. The Site C Project Quality Plan outlines
BC Hydro’s activities to ensure materials, equipment and the constructed works
meet contract quality management requirements. The Quality Plan also identifies
resources and procedures necessary for achieving the quality objectives. It also
includes roles and responsibilities, resource planning and establishment of a quality

management program.

Implementation and monitoring of Quality Control and Quality Assurance Plans are
required of all contractors. BC Hydro tracks and manages quality non-conformances.
These are defined as any occurrence that does not conform to the quality
management requirements of a contract. Table 8 below identifies quality

management non-conformity instances during the reporting period.
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Table 8 Quality Management Non-Conformity
Report Metrics Reporting Period —
July 2015 to September 2016
Contract Contractor Reported this Closed this
Period Period
North Bank Site Preparation Morgan Construction & 16 16
Environmental

South Bank Site Preparation Duz Cho Construction 1 1
Peace River Construction Saulteau Ruskin 11 11
Bridge
Main Civil Works Peace River Hydro Partners 40 23

3.8 Safety

During the first year of construction safety performance at site has been satisfactory.

Of note, construction of the Worker Accommodation lodge was done with an

exemplary safety record, with almost 1.4 million hours of work without a single

lost-time injury.

Table 9 Safety Metrics
Description Reported since
Inception
(July 27, 2015)

Fatality & Serious Injury1 0
Severity (number of calendar days lost due to injury per 200,000 hours o
worked)
Lost Time Injury Frequency (number of injuries resulting in lost time per o
200,000 hours worked)
Contractor, employee, public near miss reports 194
Lost time incidents 3
Equipment/property damage reports** 82

* There have been challenges receiving data from contractors in a timely fashion. BC Hydro is collaborating
with contractors to improve submission of timely data. It is expected reporting will improve over the next

reporting period.

** Types of equipment and property damage include vehicle damage, minor electrical fire damage, etc.
Equipment damage data is collected through contractor monthly reports and not BC Hydro’s Incident

Management System.

Excludes health events unrelated to work standards.
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3.9

3.9.1

Key Procurement

Key Procurement and Contract Developments

The Project procurement approach was approved by the Board of Directors in

June 2012 for the construction of the Project. The procurement approach defined the

scope of the major contracts and their delivery models, as summarized in Table 10

below.
Table 10 Major Project Contracts and Delivery
Models
Component Contract Procurement Model Anticipated
Timing
Worker Worker Design-Build-Finance-Operate-Maintain | Completed
Accommodation | Accommodation and
site services contract
Earthworks Site Preparation Predominantly Design-Bid-Build Various, through
contracts F2017
Main Civil Works Design-Bid-Build Completed
contract
Reservoir Multiple reservoir Design-Bid-Build One Agreement
Clearing clearing contracts to awarded for the
be awarded over Lower Reservoir
seven to eight years
Generating Turbines and Design-Build Completed
Station and Generators contract
Spillways

Generating Station

Design-Bid-Build

Request for

and Spillways Civil Proposals
Works contract issued
September
2016.
Hydro-Mechanical Supply Contract Commence:
Equipment contract Quarter 3 F2017
Powertrain Balance Supply Contracts Commence:
of Plant Equipment 2017 to 2018
Supply
Completion Contract | Install Contract Commence:
(Powertrain Balance 2017

of Plant Equipment
Installation)

Electrical and
Transmission

Transmission Lines
contract

Design-Bid-Build

Various, through
F2017 to F2018
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Component Contract Procurement Model Anticipated
Timing

Infrastructure Site C substation Design-Bid-Build Commence:
contract F2017
Peace Canyon Design-Build Contract Award:
Substation upgrade Quarter 3 F2017
contract

Highway 29 Design-Bid-Build in partnership with B.C. Ministry of Transportation and

Realignment Infrastructure with anticipated award of the first contracts in 2017 with subsequent
contract being awarded through 2018 to 2019.

3.9.2 List of Major Contracts Awarded (Excess of $50 million)

Since inception of the Project, four major contracts (i.e., greater than $50 million in
value) have been awarded: Worker Accommodation, Site Preparation: North Bank,
Main Civil Works and Turbines and Generators. The contracts were procured
through a public competitive process and awarded based on a rigorous evaluation
process within the budget established for each contract. A list of contracts in excess

of $50 million is shown in Table 11 below.

Table 11 Major Project Contracts Awarded
Work Package Contract Value Current Status

Site Preparation: North Bank 60 Contract executed July 2015 and amended
($ million) in June 2016
Worker Accommodation ($ million) 464 Contract executed September 2015
Main Civil Works ($ billion) 1.75 Contract executed December 2015
Turbines and Generators ($ million) 464 Contract executed March 2016
3.10 Impacts on Other BC Hydro Operations

For the reporting period, there were no material impacts on the generation operation
at the GM Shrum and Peace Canyon Dams or on water management at the Williston

and Dinosaur reservoirs.
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3.1 Project In-Service Dates
Table 12 In-Service Dates
Description Final Investment Decision Status
In-Service

5L5 500 kV Transmission Line October 2020 On Track
Site C Substation November 2020 On Track
5L6 500 kV Transmission Line July 2023 On Track
Unit 1 (First Power) December 2023 On Track
Unit 2 February 2024 On Track
Unit 3 May 2024 On Track
Unit 4 July 2024 On Track
Unit 5 September 2024 On Track
Unit 6 November 2024 On Track
3.12 Project Budget Summary

Table 13 below presents the overall Project Budget, based on the Final Investment

Decision (December 2014), represented in nominal dollars.

Table 13 Final Investment Decision Project Budget
Description Capital Amount
(Nominal $ million) *
Dam, Power Facilities, and Associated Structures 4,120
Offsite Works, Management and Services 1,575
Total Direct Construction Cost* 5,695
Indirect Costs 1,235
Total Construction and Development Cost 6,930
Interest During Construction 1,405
Project Cost, before Treasury Board Reserve 8,335
Treasury Board Reserve 440
Total Project Cost 8,775

*

completed and updated forecasts for scopes

3.13

of work yet to be completed.

Project Expenditure Summary

BC Hydro notionally allocates project contingency to particular scopes of work, based on contracts awarded to date, work

Table 14 provides a summary of the Final Investment Decision approved total

Project cost, the current forecast total Project cost and the variance between the
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two; and the plan to date amounts, the actual costs to date and the variance

between the two.

Table 14 Project Expenditure Summary ($ million

Nominal) Compared to Final Investment

Decision
Description Final Investment | Forecast Final Investment Actuals to Date | Variance
Decision Decision Plan to Date
Total Project Costs ($) 8,335 8,335 908 1,284 (376)
Treasury Board Reserve 440 440 0 0 0
Authorized Project Cost ($) 8,775 8,775 908 1,284 (376)

Table 15 provides a summary of the F2017-F2019 Service Plan total Project cost,
the current forecast total Project cost and the variance between the two; and the

plan to date amounts, the actual costs to date and the variance between the two.

Table 15 Total Project Expenditure Summary
($ million Nominal) Compared to

F2017-F2019 Service Plan

Description F2017-F2019 Forecast F2017-F2019 Actuals to Date | Variance
Service Plan Service Plan to Date
Total Project Costs ($) 8,335 8,335 1,218 1,284 (66)
Treasury Board Reserve 440 440 0 0 0
Authorized Project Cost (9) 8,775 8,775 1,218 1,284 (66)

There is no variance between the total project costs approved in the Final

Investment Decision and the total project costs approved in the
F2017-F2019 Service Plan. Variances between the plan to date amounts occur due

to differences in the timing of project implementation activities.

Variances are primarily due to earlier than planned expenditures related to Worker

Accommodation and Main Civil Works.

3.14

Internal Project Financing versus External Borrowings to Date

To date, all project funding has been from internal borrowings. In March 2016, the

British Columbia Utilities Commission approved a Debt Hedging Regulatory Account
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that will capture the gains and losses related to the hedging of future debt issuance
(which includes financing of expenditures related to Site C) over a ten-year period. In
addition to portfolio adjustments that are currently being implemented whereby

BC Hydro is reducing its exposure to variable rate debt and increasing its issuance
of fixed rate debt, a strategy has been developed that recommends hedging

50 per cent of BC Hydro’s future forecasted borrowing requirements from F2017 to

F2024 through the use of derivative contracts.

3.15 Material Project Risks

3.15.1 Delay to Permitting

Permitting risk has trended overall downwards over the past year, with the issuance
of several major permits and authorizations. The period of risk increase in

Report No. 4 was due to delays in the issuance of the Fisheries Act and Navigable

Waters Protection Act Authorizations during that period. These authorizations have
now been issued and risk impacts are being mitigated. Risk associated with permits

remains as there are numerous additional permits required in future years.

3.15.2 Litigation
While proceedings to date have been resolved in the Project’s favour, there is
potential for additional legal proceedings to be filed. If any are successful,

construction delays may result.

3.15.3 First Nations

First Nations risk has trended downwards with the execution of both term sheets and
impact benefit agreements with several affected First Nations. There remains risk
associated with First Nations issues as not all term sheets have progressed to

signed agreements.
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3.15.4 Market Response to Procurement

Procurement risk has trended downwards over the past year as BC Hydro has
completed several major procurement processes. In all publicly competed
processes, BC Hydro has seen robust market participation, both mitigating this risk
for the procurement processes at-hand and indicating that market participation in
future procurement is more likely. There remains risk associated with market
response to procurement in future processes, either due to underlying changes in
the market or due to a mismatch between BC Hydro’s procurement or contract

design and market expectations.

3.15.5 Labour Relations and Stability

Labour relations and stability risks have not changed materially over the past year.
BC Hydro has executed its labour relations plan for Site C and there have been no
material issues. However, risks remain due to the many years of construction until

project completion.

3.15.6 Geotechnical

Geotechnical risks for the North (Left) Bank Site Preparation are being actively
managed. The dam site risks will be better understood and be managed when the

major excavation and tunneling begins in 2017.

3.15.7 Construction Cost — Labour

Construction labour cost risks have decreased over the reporting period due to the
higher than expected labour availability and evidenced by information received in
responses to major procurements. The downturn in the Alberta and B.C. oil
industries has freed up labour resources, and the deferral of LNG projects has
reduced the potential for labour competition over the construction period. There
remains some risk of higher-than-expected labour escalation due to a material
change in market conditions and/or a decision by other parties to undertake another

major infrastructure project in Alberta or B.C.
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3.15.8 Construction Cost - Commodity and Equipment

Construction commodity and equipment cost risks have declined slightly over the
past year. Key commodities such as diesel are below BC Hydro’s forecast when
preparing the original cost estimate. In addition, the downturn in the Alberta and B.C.
oil industries has reduced competing demand for major commodities. There remains
some risk of higher-than-expected commodity costs due to a material change in

market conditions.

3.15.9 Construction Execution

Risk of construction execution has increased over the past year during the period
when major contractors mobilized to site. The risk is that selected contractors may
be unable to execute successfully on the specified scope of contracts, resulting in
additional costs. BC Hydro is mitigating this risk through direct engagement with
major contractors to identify the cause of significant issues as they arise and resolve

them on a timely basis.

3.15.10 Foreign Exchange

Foreign exchange risk has decreased overall over the past year. A decline in the
value of the Canadian dollar resulted in an increase in risk early in the reporting
period. However, procurement of the Turbines and Generators contract (the contract
with the largest amount of foreign-currency exposure) within budget reduced this risk
substantially as foreign exchange risk has been transferred to the contractor. There
remains some risk associated with exchange rates as future contracts not yet

procured contain a component of foreign currency exposure.

3.15.11 Interest Rate

Interest rate variability has decreased over the past year. Market interest rates have
been lower than BC Hydro’s forecast at Final Investment Decision. In addition,
BC Hydro has received British Columbia Utilities Commission approval for an

interest rate hedging program that will allow the company to reduce future exposure
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to market fluctuations in interest rates. There remains some risk associated with
interest rates as BC Hydro’s rates are not fully hedged, and may be affected by

future market fluctuations.

3.15.12 Change in Tax Rates
The risk of changes in tax rate has not materially changed over the past year. There
remains some risk of future changes to key tax rates, such as the Provincial Sales

Tax and/or carbon tax.

4 Look ahead — October 2016 to September 2017
4.1 Construction
411 Main Civil Works

During the next year, Peace River Hydro Partners will continue with construction
activities. Construction of the South (Right) Bank cofferdam is in progress along with
excavation of the North (Left) Bank required to construct the diversion tunnels. The
first stage of the approach channel excavation has begun and will continue through
into 2017.

4.1.2 Highways

The geotechnical investigation for the Cache Creek section of the Highway 29
realignment was completed in fall 2016. The archaeological work will be

substantially completed by the end of October 2016.

In spring 2017, the Ministry of Transportation and Infrastructure will issue a Request
for Proposals for construction of the Cache Creek section of Highway 29
realignment. Procurement activities will also commence for the design of the

Hudson’s Hope Berm and the Halfway Creek section of the Highway 29 realignment.
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41.3 Turbines and Generators

Over the next year, design will continue for the Turbines and Generators contract. In
spring 2017, Voith Hydro Inc., the selected Turbines and Generators contractor, will
initiate procurement for the materials and manufacturing of pier noses, which are
planned to be delivered to site in fall 2017. Voith Hydro Inc. will also commence

construction of a temporary manufacturing facility on site in 2017.

414 Transmission Works

Over the next year, key construction activities are planned for the transmission
works. In fall 2016, upgrades to the access roads began. Clearing will commence in
late 2016. In early 2017 two key contracts are expected to be awarded: the Peace
Canyon 500 kV Expansion Contract and the contract for the transmission towers.
This will be followed by two key procurements for the Substation Construction and
the Transmission Line Construction. The Substation Contract is planned to be
awarded in late spring of 2017 with construction expected to commence in

summer 2017. The Transmission Line Construction Contract is planned to be
awarded in fall 2017.

4.2 Engineering

Key areas of focus over the next year include providing technical reviews of contract
submittals for both the Main Civil Works contract and the Turbines and Generators
contract; continue to provide Resident Engineering support to the construction team
at site; support procurement for the Generating Station and Spillways Contract,
Hydro-Mechanical, and Transmission Substation Contracts; completion of the design
for the Cache Creek and Halfway River areas, and progressing design for the

Completion and Protection and Controls contracts.

The Technical Advisory Board will continue to meet semi-annually, with the next

meetings scheduled for November 2016 and spring 2017 respectively. The focus of
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the November 2016 meeting will be a discussion of the sensitive winter construction

activities and excavations at site.

4.3 Safety

The Project team will continue to monitor contractor safety performance on site. This
includes completing regular audits of specific contractors work areas with specific

focus on high risk work.

4.4 Aboriginal Consultation

Efforts will continue in the next year to conclude Impact Benefit Agreements with the
remaining Aboriginal groups who do not yet have agreements. In addition, BC Hydro
will consult with respect to the construction stage of the Project, including provision
of information on construction activities, support for the permit review process, and
review and implementation of mitigation, monitoring and management plans, and

permit conditions.

4.5 Litigation

Several legal proceedings are in process as of September 30, 2016. Table 16 below

summarizes the proceedings with hearings or decisions pending.
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Table 16 Summary of Proceedings with Hearings
or Decisions Pending

Outcome Date

Federal Court of Appeal: Federal Environmental Approval

Prophet River First Nation Appeal - Decision pending
West Moberly First Nations

Federal Court: Federal Permits

BC Hydro Ratepayers Hearing date To Be Determined
Association

B.C. Court of Appeal:

West Moberly and Prophet Hearing date December 2016

River First Nations

Environmental Appeal Board

West Moberly and Prophet Hearing date To Be Determined
River First Nations

Other Proceedings

Building Trades v. BC Hydro | Civil claim filed, Response to claim filed

Sierra Club of British Judicial review - Hearing date January 27, 2017
Columbia

As at October 31, 2016

4.6 Permits and Government Agency Approvals

Permits and licenses are required for construction activity to be undertaken from
October 2016 to September 2017. Approximately 43 permit applications are

anticipated to be submitted for approval in this time frame.

Delays to these permits and licenses may result in delays to the associated
construction work. BC Hydro continues to consult with federal and provincial
authorities, local government and First Nations to mitigate this risk. Specific actions

to mitigate risk to permits and licenses include:

. Early identification and submission of permit and license applications through
consultation with contractors (e.g., weekly meetings with Main Civil Works on

permits/permitting plan);

e  Weekly meetings with Ministry of Forests, Lands And Natural Resource

Operations on permitting process, technical details and consultation status;
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e Leave To Commence Construction scoping meetings with the Comptroller of
Water Rights, Independent Engineer, and Independent Environmental Monitor

(and contractor, as appropriate);

e  Weekly meetings and monthly on-site visits (and more, as required) with
BC Hydro, Peace River Hydro Partners, Independent Engineer and
Independent Environmental Monitor regarding Leave To Construct approvals;

and

e Joint development of permitting dashboards between the Ministry of Forests,
Lands and Natural Resource Operations, Comptroller of Water Rights and

BC Hydro to track permit risks and develop mitigation measures.

4.7 Compliance

Site environmental monitoring and survey work will continue over the next year. The
Project team will continue to collaborate with Aboriginal groups and stakeholders to
ensure BC Hydro is adhering to the environmental conditions of both the
Environmental Assessment Certificate and Federal Decision Statement and any

other permits or authorizations.

4.8 Community Engagement & Communications

Leading construction communications will continue to be a major focus for Site C
communications over the next year, by issuing ongoing construction bulletins,
hosting events and announcing significant project milestones and agreements.

In 2017, there will also be community outreach taking place in Old Fort, Hudson’s
Hope and Fort St. John.

Site C public affairs will continue to promote local and B.C. business participation on
the Project by encouraging businesses to sign up to the Site C Business Directory to
receive information about the project and notifications about procurements; posting
procurement information on the project website and providing a copy of the Site C
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Business Directory to proponents during the competitive selection process to

encourage partnering with local businesses.

A number of community mitigation plans will progress and be completed in 2017
including the Outdoor Recreation Mitigation Plan, Agricultural Mitigation and
Compensation Plan and Affordable Housing Plan. Discussions will continue with the
community of Hudson’s Hope and the Peace River Regional District to reach

community measure agreements related to the construction and operation of Site C.

The Regional Community Liaison Committee will continue meeting at least four

times in the year, with increased frequency as requested by the Committee.

4.9 Properties Acquisitions

Over the next year property will be acquired that is required for further highway
realignments, shoreline protection and the reservoir area. We will also continue
engagement with crown tenure holders who are impacted by the transmission line

and reservoir areas.

410 Cost Plan by Quarter F2017 and 2018
Table 17 Annual Cost Plan ($ million Nominal)
Reporting Period: October 2016 to
September 2017
Description Final Investment | F2017 Q3 | F2017 Q4 | F2018Q1 | F2018Q2 | Summary of
Decision Quarters

Total Project Costs ($) 8,335 199 183 213 172 767
Treasury Board Reserve 440 0 0 0 0 0
Authorized Project Cost ($) 8,775 199 183 213 172 767
4.11 Material Project Risks

Risk Management is an ongoing, iterative process where early steps are revisited on
a regular basis. As documented in the Site C Risk Management Plan, these ongoing
activities include risk identification, risk analysis and evaluation, risk response

planning, and risk monitoring and control. Over the next year, the Project’s risk
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registers will be regularly updated to identify new risks, refine risk evaluations and

treatment plans, and monitor mitigation activities. In particular, a significant focus of

risk management activity and analysis will relate to the procurement of the

Generating Station and Spillways civil contract.

412 Key Milestones

The Project is on track to achieve the Project completion date of November 2024.

The key milestones for the next year are listed in Table 18.

Table 18 Key Milestones
Milestone Plan Date Forecast Date | Variance | Status
(months)
South Bank Stage 1 Cofferdam Complete | April 2017 December 2016 4 On
Track®
Tender Design for 5L.5 Complete February 2017 | February 2017 0 On
Track
Powerhouse Excavation Complete April 2017 April 2017 0 On
Track
Transmission Peace Canyon Gas February 2017 | February 2017 0 On
Insulated Switchgear Contract Award Track
Transmission 5L5 & 5L6 Tower Contract February 2017 | February 2017 0 On
Award Track
Generating Station & Spillways Civil July 2017 July 2017 0 On
Contract Award Track
Cache Creek Roads Contract Award June 2017 June 2017 0 On
Track

*  The Plan date for this milestone assumed a later date than the date submitted by Peace River Hydro

Partners on contract award.

5 Risk & Cost Management Assessment Summary

BC Hydro engaged EY and BTY to provide an independent, external review of the

Site C Clean Energy Project’s business and risk management plans, and risk

analysis of major components of the project budget.

The independent review of Site C by EY/BTY focused on four key areas:

1. Review of major contracts (over $50 million) awarded to date;
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4.

Review of risk management plans, processes and risk registers;

Review of cost management plans and processes, with an assessment of

overall cost controls; and

Review of key cost drivers and indicators compared to the estimate baseline.

During the months of July and August 2016, EY and BTY reviewed in excess of

100 project documents, interviewed senior project personnel and conducted a site

visit.

The report’s executive summary states that given the project’s early stage, the

“review did not find any evidence to suggest that major project milestones and

financial targets will not be met.”

The review also found that, despite strong overall project management practices,

some gaps exist. These include:

Of primary concern, the capacity of contractors and project delivery team to
manage and monitor work as the project progresses, particularly given design

and construction dependencies across work packages;

Managing major work packages in parallel requires significant project resources
and close monitoring of interfaces, and will be central to managing and

mitigating overall project risks; and

Good project controls and reporting will also be a fundamental support to the

project effort by enabling issue-forecasting and performance monitoring.

Subsequent to the release of the report, BC Hydro developed an action plan to

address the gap areas identified.
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Table 19
Plan

EY Recommendations & BC Hydro Action

EY Finding/Recommendation

BC Hydro Action

While the complex nature of these interfaces will put
significant pressure on BC Hydro to manage and
control as multiple contracts run in parallel, we are
encouraged by the depth of experience across the
organization in managing complex interfaces.
Recommendation 1: An interface manager and team
should be considered as part of the overall project
organization.

BC Hydro will develop an interface
management plan between major contracts
and implement an interface register.

Current contract management needs and reporting
requirements are placing significant strain on the
capacity of the Site C project team.
Recommendation 2: As the project progresses,
Site C would benefit from an independent review of
the capacity and capability of the project team to
deliver upon evolving project needs.

As the project progresses, BC Hydro will
commission an independent review to
ensure sufficient capacity and capability
with regards to contract management and
reporting requirements.

The project team is aware of the risks on the Main
Civil Works package and is supporting the contractor
in many aspects.

Recommendation 3: The Main Civil Works
contractors would benefit from a forward-looking
capability and capacity review to help monitor
contractor performance against schedule. The
implementation of Earned Value Management and
Unifier will also support contract management.

BC Hydro will:

Continue implementation of a site
verification process including weekly
surveying of progress.

Develop a plan in collaboration with Unifier
Sustainment team to implement required
enhancements to Unifier tool, processes
and procedures.

Implement Earned Value metrics on
sub-projects: main civil works, generating
station & spillways, transmission, and
turbines and generators, as work
commences.

We observed strong schedule development and
controls processes, including a challenge function,
when reporting schedule against planned. The
underlying data feeding the schedule and capability
and capacity to manage the project will need to be
evaluated throughout the lifecycle.

Recommendation 4: BC Hydro should commission a
comprehensive, independent review of the project
schedule at a work package-by-work package level in
order to both validate schedule content and to identify
any schedule risks.

BC Hydro will commission an independent
review of the project schedule at a work
package-by-work package level to validate
schedule content and to identify any
schedule risks.
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EY Finding/Recommendation

BC Hydro Action

The capacity of the project team to keep pace with
reporting requirements will be challenged going
forward.

Recommendation 5: Reporting requirements should
be assessed and streamlined where possible.

BC Hydro will propose to streamline
reporting by changing the frequency of
some quarterly reports to semi-annually,
where appropriate.

Positively, we observed many areas of insightful,
forward-looking reporting including data and
information on schedule, cost, interfaces, etc. Some
of these areas include weekly construction reports,
Progression Meetings, and the Accountability Report,
which provide an important ‘look ahead’ view for risk
management. However, this reporting could benefit
from further refinement into a concise, easily
digestible format.

Recommendation 6: Dashboards with key project
data should be considered to aid decision-making
across the project.

BC Hydro will develop an implementation
plan for the appropriate Dashboard tool with
key project data.

We have seen good practice with quality management
and in assuring the schedule integrity, however what
isn’t clear is the contractors’ capability to manage and
report on the works accurately.

Recommendation 7: An audit and people, process,
and systems review of the contractors should be
considered.

BC Hydro will conduct a review of the
contractors systems to verify the validity of
the information being provided by
contractors and will review the
organizational structure of major contractors
to ensure the optimal team, systems and
processes are in place.

We recognize the integration of Unifier into the suite
of project tools will support cost management and
contract management on the whole, however, gaps
still exist related to cash flow projections.
Recommendation 8: BC Hydro should continue
supplementing P6 with other tools to address
limitations as required.

BC Hydro will develop a plan to update P6
schedule set up to enable improved
cashflow forecasting and to enable Earned
Value.

Project controls should be a key focus for the project
management team going forward.
Recommendation 9: Continue to refine the project
controls processes on the project.

BC Hydro will develop a Project Controls
Handbook customized for the Site C project
team.

Most cost drivers have been stable or have seen
reductions, with the notable exception of currency
exchange rates.

Recommendation 10: Continue proactive
management of cost drivers.

BC Hydro has embedded a monthly review
of Estimate at Completion in the Site C
Progression process.
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6 Technical Advisory Board

The Technical Advisory Board is a global panel of engineering and construction

experts appointed by the Board of Directors. Its mandate includes:

e Advising the Vice President and Director of the Site C Project, the Deputy Chief
Executive Officer and the Project Board regarding the engineering and
technical decisions related to project design consistent with best practices and

current international guidelines;

e  Provide technical review of key design milestones and ongoing external advice

to supplement existing engineering and design and procurement expertise;

e Report out to the Project Board and Management following each meeting and

provide a report of key findings and recommendations;

o Prepare and submit Technical Reports as required to Management and the

Board; and

e  Conduct a periodic review of the construction budget estimate.
Over the reporting period the Technical Advisory Board met in April 2016.

The fifteenth meeting of the Technical Advisory Board was convened in Vancouver
from April 25 to April 29, 2016. The primary objective of this meeting was to update
the Technical Advisory Board on the status of the project since it has entered the
Implementation Phase with the issue of the Main Civil Works contract. In addition,
technical evaluation of some residual issues, as well as new considerations arising
from design submissions from the MCW Contractor was reviewed. The board
provided a number of recommendations for BC Hydro’s consideration which are
detailed in Appendix C, Technical Advisory Board Meeting No. 15 Report.

Site C Clean Energy Project
Page 54



Annual Progress Report No. 1
July 2015 to September 2016

7 Annual Compliance Report

As per the Environmental Assessment Certificate, the Project is required to submit
an Annual Compliance Report describing the status of compliance with the
conditions of the certificate. To date the Project has met all required conditions and
submitted its first Annual Compliance Report on time on March 31, 2016, which can

be found in Appendix E.
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Figure A-1 Construction of the Site C Project Started
July 2015 with Site Preparation Activities

Figure A-2 Clearing in Progress at Dam Site
(August 2015)
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Figure A-3 Logs Piled from Removal from Dam Site
(August 2015)

Figure A-4 Excavation of Material, Part of the North
Bank Stabilization of the Site C Dam Site
(September 2015)
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Figure A-5 North bank stabilization of the Site C
Dam Site (October 2015)

Figure A-6 North Bank Excavation viewed from
South Bank. The Main Civil Works
Component of the North Bank Excavation
Commenced June 2016
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Figure A-7 View of South Bank (October 2015)

Figure A-8 View of South Bank (July 2016)
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Figure A-9 Working on Access Roads and Site
Preparation for the Worker
Accommodation Lodge (August 2015)

Figure A-10  Crews Installing Foundation Piles for the
Worker Accommodation Camp in the
North Bank of the Site C Dam Site
(September 2015)
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Figure A-<11  Worker Accommodation Lodge under
Construction (December 2015)

Figure A-<12  Work Continues on the Worker
Accommodation Lodge (April 2016)
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Figure A-8 Aerial View of North Bank of Dam Site
Showing the Worker Accommodation
Lodge (July 2016)

Figure A-9 Temporary Construction Access Bridge
Partially Built (February 2016)
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Figure A-10  Peace River Construction Bridge in
Service (April 2016). The Bridge was
Completed on Time and on Budget by
Ruskin Construction and a First Nations
Joint Venture Partner

Figure A-11 Logging Trucks Hauling Timber from the
Dam Site on Temporary Construction
Access Bridge (May 2016)
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Figure A-12  In River Excavation (February 2016)

Figure A-13  Placing Rip-Rap on River Road
(May 2016)
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Figure A-14  Aerial View of North Bank of Dam Site
Showing River Road Riprap
Placement (July 2016)

Figure A-15  Ministry of Transportation and
Infrastructure Contractor A.L. Sims and
Sons Prepares 240 Road for Paving
(November 2015)
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Figure A-16  Upgrading Continues on 240 Road
(June 2016)

Figure A-17  Construction of Site C North Bank
Distribution Line by Arctic Arrow
(December 2015)
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Figure A-18  Raising of 138 Kilovolt Transmission
Poles for Septimus Road Crossing
(November 2015)

Figure A-19  Temporary Substation being Erected
(April 2016)
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Figure A-20 Completed Site C Temporary Substation
(July 2016)

Figure A-21 Peace River Hydro Partners Preparing to
Mobilize to Site (April 2016)
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Figure A-22  Peace River Hydro Partners Digging Test
Pits in the Generating Station and
Spillways Area (May 2016)

Figure A-23  Excavator Preparing Area at Right Bank
Drainage Tunnel (July 2016)
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Figure A-24  South Foundation for Roller-Compacted
Concrete Batch Plant (July 2016)

Figure A-25 Roller-Compacted Concrete Batch Plan
(August 2016)
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Figure A-26  In Progress Drilling for Instrumentation
of Right Bank Adit 5 (August 2016)

Figure A-27  Right Bank Cofferdam Preparation
(August 2016)
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BC Hydro

Site C Clean Energy Project -
Infrastructure risk and cost
management report

13 September 2016
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Jessica McDonald 6 September 2016
President & Chief Executive Officer

BC Hydro, 333 Dunsmuir Street

Vancouver, BC, V6B 5R3

Re: Site C Clean Energy Project - Infrastructure Risk and Cost Management Services
Dear Ms. McDonald:

EY and BTY Consultancy Group Inc. (“BTY") have completed a report as part of the review of the Site C
Clean Energy Project (“Site C"). This engagement is being performed in accordance with the signed
consulting services agreement dated 15™ July 2016 between EY and British Columbia Hydro and
Power Authority ("BC Hydro").

The objective of the Engagement is to assess the Site C Project’s risk and cost management processes
and to identify opportunities to address any material or critical gaps. As requested, this report will
assess the practices for cost and schedule forecasting, including risk management and mitigation. This
report:

Evaluates the project management maturity of Site C;

Identifies current potential risks and issues to the successful completion of Site C on schedule and
on budget;

Provides recommendations to support the achievement of the project’s operational and financial
targets.

The field work for this report was completed in July and August 2016 and consisted of reviewing
project data and documentation, enquiries and discussions with senior management and the project
team, and a site visit. The services provided by EY and BTY in this report are advisory in nature.

EY and BTY have not developed their own cost, schedule or risk forecast, but instead have assessed
the process undertaken by BC Hydro in preparing these forecasts by reviewing documents provided to
us and through information obtained during interviews.

We would like to express our appreciation for the cooperation and assistance provided to us by the Site
C Project team and BC Hydro corporate.

Yours sincerely,
C;‘w.«,t ¢ ?0&47/ AP

Ernst & Young LLP

A member firm of Ernst & Young Glob al Limited
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Disclaimer

This report is intended solely for the information and use of British Columbia Hydro and Power
Authority and is not intended to be and should not be used by any other parties. In preparing this
report, EY and BTY relied upon information provided by their client. EY and BTY have not audited,
reviewed or otherwise attempted to verify the accuracy or completeness of such information. This
report has not considered issues relevant to third parties and is subject to certain limitations. We shall
have no responsibility whatsoever to any third party that obtains a copy of this report. Any use such a
third party may choose to make of this report is entirely at its own risk. We disclaim responsibility for
loss or damage, if any, suffered by any third party as a result of reliance on, decisions made or actions
taken based on this report.

Confidential | All Rights Reserved BC Hydro - Site C Clean Energy Project i
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1. Executive summary

Summary

EY and BTY were engaged by BC Hydro to provide an independent, external review of the Site C Clean
Energy Project’s (“Site C") business and risk management plans, and a risk analysis of major
components of the project budget. Our review focused on four key areas: 1) major contracts (>$50m)
awarded to date; 2) risk management plans, processes, and risk registers; 3) cost management plans
and processes, with an assessment of overall cost controls; and 4) key cost drivers and indicators
compared to the estimate baseline. Over the course of July and August 2016, EY and BTY have
reviewed in excess of 100 projects documents, interviewed senior project personnel, and conducted a
site visit.

Given Site C's early stage in its lifecycle, our review did not find any evidence to suggest that major
project milestones and financial targets will not be met. Overall, the Site C project is both clearly
defined and well-planned. BC Hydro employs an industry leading approach to project management via
the Project & Portfolio Management system, with practices scaled to both the complexity and size of
Site C. While project execution risks do exist, we consider those risks to be well-understood and
managed by the project team. A robust process was followed in order to establish the project budget,
and extensive due diligence was conducted. Site C also benefits from best-in-class software that BC
Hydro has implemented and integrated over the past 5 years, including SAP, P6 (Primavera), HeavyBid,
Unifier, and others. Finally, we were strongly encouraged by the level to which Site C has leveraged the
depth of knowledge within the broader BC Hydro organization around key areas such as project,
contract, and interface management.

Despite strong overall project management practices, our review identifies what we believe to be some
key gaps BC Hydro will need to carefully consider in order to meet the projects’ financial and schedule
targets. Of primary concern, the capacity of both the contractors and project delivery team to manage
and monitor the work will be a critical area to watch as the project progresses, particularly given design
and construction dependencies across work packages. Managing major work packages in parallel
requires significant project resources and close monitoring of interfaces, and will be central to managing
and mitigating overall project risks. Good project controls and reporting will also be a fundamental
support to the project effort by enabling issue-forecasting and performance monitoring.

Important to addressing these gaps will be the strong culture of continuous improvement we observed
when speaking with both senior BC Hydro and project-level leadership. There is also a clear desire
within the organization to further mature project execution capabilities and become an industry leader
in project management.

Project management maturity

In 2010, BC Hydro rolled out an integrated project management solution which included such tools and
enablers as the Project & Portfolio Management system, P6, and SAP. A maturity assessment
measuring the degree of the project delivery maturity in Organizational Project Management (Project
Management, Program Management, Portfolio Management and other Organizational Enablers) was
performed in both 2010 and again in 2015 using the Project Management Institute's “Organizational

Confidential | All Rights Reserved BC Hydro - Site C Clean Energy Project 1
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Project Management Maturity Model” (OPM3®). At the beginning of implementation in 2010, BC Hydro
received an OPM3®score of 5%, and when reassessed in 2015, received a score of 91%. While we
recognize the impressive improvement in overall project management maturity, it is important to note
that the OPM3® assessment evaluated project delivery maturity at an organizational level, and not at a
project level.

As a result, to support our findings, EY and BTY have used similar industry-recognized Maturity Rating
Criteria to measure Site C's maturity on project management practices at a project level. To provide
further context to our ratings, Exhibit 1 provides an overview of best-in-class cost and risk management
processes for major capital projects.

Exhibit 1: Leading Practice Project Management Process for Major Capital Projects

In Table 1, we provide a high-level overview of the average performance of the Site C project along each
of the criteria measured. We have rated Site C-level practices only, and have not provided an
assessment of BC Hydro's overall project management maturity. Our assessment is based upon our
observations and analysis of the information provided by BC Hydro over the assessment period. We
would not expect, nor require, all projects to be a Level 5 in all areas in order to demonstrate leading
practices. Detailed criteria for each rating are provided in Appendix C of this report.

2 BC Hydro - Site C Clean Energy Project Confidential | All Rights Reserved
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Table 1: Maturity Rating Criteria

Site C score v

No. Observation

Scope definition: how clearly is the scope
documented as a baseline for the project

Front end loading (planning) and how well
defined is it based on the project scope

Capacity of Project & Portfolio Management

Annual Progress Report No. 1
July to September 2016

Expected score based on stage in project lifecycle @

Level 1 Level 2 Level 3

(PPM) system to meet the project management

needs

Procurement strategy and how it addresses the

risk of the supply chain

Cost management reporting and how effective

itis

Project governance as an approval mechanism v e

Appendix B

Level 4 Level 5

v e

Based on our maturity assessment, Site C follows leading industry practices in key areas that allow
effective management of many project risks. While some gaps exist, outlined in further detail below, we
recognize the efforts currently underway to build capability in this area.

Summary of key findings/gaps

The main findings in all of the four key areas assessed are summarized in Table 2 below.

Table 2: Key findings/gaps

Key findings/qgaps

Action

Review of major contracts (over $50 million) awarded to date

1.

The complex nature of the work and
contracting strategy exposes the
project to risks related to interface
management.

Our review noted that BC Hydro has
assumed overall responsibility for
interface management risk. However,
the contracting approach has
transferred risk to the extent possible
over to the contractors. While the
complex nature of these interfaces will
put significant pressure on BC Hydro to

Confidential | All Rights Reserved

An interface manager and team should
be considered as part of the overall
project organization.

A specific interface management plan
with clearly defined roles and
responsibilities across all contracts
should be developed. This would
represent a departure from the current
view of interfaces at the individual work
package level, to an overall integrated
and coordinated approach. For instance,

BC Hydro - Site C Clean Energy Project

Site C Clean Energy Project

Priority level
[0-3 months - high]

[3-6 months - medium]

[6-12 months - low]

3-6 Months
Medium

3
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manage and control as multiple
contracts run in parallel, we are
encouraged by the depth of experience
across the organization in managing
complex interfaces.

Current contract management needs
and reporting requirements are placing
significant strain on the capacity of the
Site C project team.

When the main works contracts are fully
executed, there will be a significant
volume of information to process,
analyze and approve. The contracts
have transferred much of risk onto the
contractors, however, BC Hydro will still
have specific timeframes within which to
respond to requests, changes etc.

The scale and importance of the Main
Civil Works package in our view will
require additional overview and
coordination.

It is clear that a Joint Venture approach
for the Main Civil Works work package
has clear benefits for executing the
nature of the work. This said, given that
the parties contracted have not had
extensive experience working together
on major projects, additional oversight
and reporting to ensure cost and
schedule targets are met should be
considered.

BC Hydro - Site C Clean Energy Project

Site C Clean Energy Project
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we note that the detailed roles and
responsibilities matrix in the Main Civil
Works contract is effective, and should
be developed across all major contracts.

As the project progresses, Site C would
benefit from an independent review of
the capacity and capability of the
project team to deliver upon evolving
project needs.

This review may also be extended to the
major contracts to ensure that the team
can meet all contract requirements. This
will also support any audit of
reimbursable elements of contracts.
Given the number of current vacancies
and potential need for additional
resources, a dedicated Human
Resources staff should also be employed
to the project.

3-6 Months
Medium

The Main Civil Works contractors would
benefit from a forward-looking
capability and capacity review to help
monitor contractor performance
against schedule. The implementation
of Earned Value Management and
Unifier will also support contract
management.

The project team is aware of the risks on
the Main Civil Works package and is
supporting the contractor in many
aspects. Of all the major contracts, it is
the one that is most difficult to measure
performance on as it is based on a
Schedule of Rates and has various
‘below ground’ risks. The contractor’s
experience in project controls should be
understood before agreeing what level
of project controls should be
implemented. The planned
implementation of Earned Value
Management and Unifier will also
support performance measurement and

0-3 Months
High

Confidential | All Rights Reserved
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Priority level
[0-3 months - high]

[3-6 months - medium]
[6-12 months - low]

We observed strong schedule
development and controls processes,
including a challenge function, when
reporting schedule against planned.
The underlying data feeding the
schedule and capability and capacity to
manage the project will need to be
evaluated throughout the lifecycle.

In particular, the bottom up information
and data feeding the contractor’s
schedule reporting and management
into the overall master schedule needs
to be independently validated to identify
risks areas against the Project
Management Baseline.

The capacity of the project team to
keep pace with reporting requirements
will be challenged going forward.

As major contracts start running in
parallel, reporting requirements to the
various stakeholders will prove overly
burdensome with current project
resources, and key data and information
may be missed.

A consolidated view of key forward-
looking data analytics and insights
would help management level decision-
making.

Positively, we observed many areas of
insightful, forward-looking reporting
including data and information on
schedule, cost, interfaces, etc. Some of
these areas include weekly construction
reports, Progression Meetings, and the
Accountability Report, which provide an
important ‘look ahead’ view for risk

Confidential | All Rights Reserved

contract management.

BC Hydro should commission a
comprehensive, independent review of
the project schedule at a work
package-by-work package level in order
to both validate schedule content and
to identify any schedule risks.

As mentioned in Key Finding no. 2, an
independent review of the capability and
capacity of the project team to deliver
upon the schedule should also be
formally undertaken. The timing of the
reviews should be assessed critically in
light of major project milestones.

Reporting requirements should be
assessed and streamlined where
possible.

The project team should seek to
streamline reporting across the
spectrum of stakeholders where
possible. Additionally, while we have
seen positive evolution of reporting in
terms of both efficacy and efficiency,
overall expectations for monthly
reporting should not diverge
substantially month-on-month.

Dashboards with key project data
should be considered to aid decision-
making across the project.

The project team is implementing
Earned Value Management to support
processes at effectively feeding data
into a new managerial
analysis/dashboard system. The Tableau
dashboard tool is also being rolled out
across the organization, and Site C
intends to leverage it to enhance

BC Hydro - Site C Clean Energy Project

Site C Clean Energy Project

Review of risk management plans, processes, risk registers, and reporting

0-3 Months
High

0-3 Months
High

0-3 Months
High

5
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Key findings/gaps

management. However, this reporting
could benefit from further refinement
into a concise, easily digestible format.

Our review has focused on the project
team's ability to meet targets, and not
on the integrity and accuracy of the
data being fed up by the contractors.

This represents a risk as contractor data
feeds the master schedule, for which BC
Hydro is ultimately accountable. We
have seen good practice with quality
management and in assuring the
schedule integrity, however what isn't
clear is the contractors' capability to
manage and report on the works
accurately. While this area was not the
subject of this review, it will be
addressed in subsequent reviews.

Annual Progress Report No. 1
July to September 2016
Appendix B

Priority level
[0-3 months - high]
[3-6 months - medium]
[6-12 months - low]

Action

capabilities in this area. The team should
also consider the use of Earned Value
Types as another reporting tool and
project control.

An audit and people, process, and
systems review of the contractors
should be considered.

Particular focus should be on: 1)

contractors ability to deliver accurate

and timely data; 2) the process and rigor 6-12 Months
behind the process; and, 3) the accuracy Low

of reporting.

Review of cost management plans and processes, with an assessment of overall
cost controls

8.

P6 has limitations as a cost reporting
and cash flow tool.

Project schedulers may be challenged in
keeping the project schedule up-to-date
as the volume of activities on the project
increases given the limitations of the P6
tool. We recognize the integration of
Unifier into the suite of project tools will
support cost management and contract
management on the whole, however,
gaps still exist related to cash flow
projections.

BC Hydro - Site C Clean Energy Project

Site C Clean Energy Project

BC Hydro should continue
supplementing P6 with other tools to
address limitations as required.

Another alternative the project team has
evaluated is working with P6 vendors to
customize the tool for Site C's purposes.
The team has rightly only considered
this option where benefits can be
created for the broader business.

3-6 Months
Medium
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Key findings/gaps

Project controls should be a key focus
for the project management team going
forward.

Site Cis in the process of implementing
Earned Value Management and other
project controls on the project. We
agree that efforts should be focused in
this direction and believe that
improvements to the project controls
function in terms defining clear
responsibilities and processes, as well as
how the function reports outward should
be a focus. An integrated controls
process would allow Cost Performance
and Schedule Performance to be
combined in a concise report and used
as a check on how the construction
activity is performing. S-curves are
currently only used for engineering but
should be embedded in the project for
cost, schedule and contingency draw on
the project.

Priority level
[0-3 months - high]
[3-6 months - medium]
[6-12 months - low]

Action

Continue to refine the project controls
processes on the project.

Particular emphasis should be placed on
the integrated project controls practices
across scope, schedule, cost and
contingency draw that will provide a full
performance report. It would also be
valuable to assess gaps in existing
Project & Program Management
documentation and potentially produce
a project control handbook in order to
ensure that roles, processes and
procedures in this area are clear. Earned
Value Management will allow a clear
picture of Cost Performance Index and
Schedule Performance Index using well
established rules of credit.

0-3 Months
High

Review of key cost drivers and indicators compared to the estimate baseline
10.

Most cost drivers have been stable or
have seen reductions, with the notable
exception of currency exchange rates.

A notable exception has been currency

Continue proactive management of
cost drivers.

While some market conditions have

exchange rates. BC Hydro has moved in favour of the project, this 6-12 Months
effectively mitigated price risk to the could turn at any point, thus ongoing Low
extent possible through risk-transfer and monitoring and mitigation efforts should
risk-sharing with the contractors. continue. With the recent award of the
Turbines & Generators contract, much of
the currency risk on the project has
been eliminated.
Confidential | All Rights Reserved BC Hydro - Site C Clean Energy Project 7
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In summary, the project scope has been well defined and understood, which has allowed the project to
produce a robust risk management plan and strategy. The main gaps identified are the controls for
managing performance and reporting against its approved Performance Management Baseline. Actions
have been recommended in order to close these gaps.

2. Project background, scope, and approach

2.1 Background

BC Hydro is two years into the development of the Site C Clean Energy Project following Government of
British Columbia’s Financial Investment Decision in late 2014. The $8.335 billion hydroelectric dam is
the largest public infrastructure project in the province's history, and will generate 1,100 megawatts of
clean energy on an annual basis once the project is complete in 2024. The project is located on the
Peace River in northeast British Columbia.

Given the scale and complexity of the project, EY and BTY have been engaged by BC Hydro to provide
an independent external review of BC Hydro's ability to deliver the project on time and on budget based
upon current project management and budgeting processes. While the project is in early stages of
implementation, key decisions on procurement strategy, design, and major contracts have been made.
The project is being delivered through multiple separate contracts, and several major contracts have
been awarded to date, including Early Works, Main Civil Works, Workers Accommodation and Turbines &
Generators. The Site C project team supports contract delivery by acting as project and interface
manager between proponents. Since the beginning of Site C's development, BC Hydro has employed an
integrated design model using SNC Lavalin, Klohn Krippen, and BC Hydro to form the lead engineering
team for the project, and established an independent technical advisory board providing oversight. BC
Hydro also has a number of best-in-class software tools to support project delivery, including P6,
HeavyBid, and SAP.

The project has been through two major cost reforecasting processes over the past six years - one in
2010 at the start of the permitting process and one in 2014 to reflect the new design of the project. As
part of the refresh in 2014, BC Hydro prepared an estimate and SNC Lavalin prepared a shadow
estimate to provide a cost comparison and test assumptions made by BC Hydro. The current forecasted

8 BC Hydro - Site C Clean Energy Project Confidential | All Rights Reserved
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cost of $8.335 billion is the result of the final estimate updated in 2014. The project also has access to
a $440 million reserve held by the British Columbia Treasury Board.

2.2 Scope

The scope of the engagement, as described in the statement of work, is to provide an independent
external review of Site C Project business and risk management plans, a risk analysis of major
components of the Site C project budget and recommendations to ensure that approved operational and
financial targets and milestones will be met. EY and BTY have not developed their own cost, schedule or
risk forecast, but instead have assessed the process undertaken by BC Hydro in preparing these
forecasts by reviewing documents provided to us and through information obtained during interviews.

The following project components were reviewed by EY and BTY:
e Review of major contracts (over $50 million) awarded to date
e Review of risk management plans, processes and risk registers
e Review of cost management plans and processes, with an assessment of overall cost controls
e Review of key cost drivers and indicators compared to the estimate baseline

The scope of services does not constitute an audit or review in accordance with generally accepted
accounting standards or company law. Nor does it include an assessment of the technical feasibility of
the project, nor is it a technical engineering review.

2.3 Approach

EY and BTY have undertaken a number of high profile multi-billion-dollar program reviews over the past
ten years, including Muskrat Falls (EY) and the John Hart Generating Station Replacement Project
(BTY). This experience has demonstrated that no two programs are alike; the approaches our clients
have taken in developing the baselines, interpreting the requirements and modelling costs and risks are
necessarily different. As such, the approach we employed during the review provides flexibility to adjust
and reflect the manner in which BC Hydro's team has developed the initial data by considering
challenges faced, perceived issues, and hard deadlines for delivery the project.

There are four elements that needed to be considered in the review:
The management of program requirements
How well defined and understood the scope of works is
How costs have been estimated and changes are controlled
How risks have been included, accounted for and modelled

Overall, our framework is designed to evaluate these inputs and provide confidence in each, as well as
an overall comparative probabilistic view of the likely outturn cost and schedule. The table below details
our step-by-step evaluation process.

Confidential | All Rights Reserved BC Hydro - Site C Clean Energy Project 9
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Major Capital Projects Program Management Assessment Approach

Factor Factor description and underpinning detail
A. Contract Is there a robust contract performance management process and Critical Performance
performance Indicators?
management o Have Critical Performance Indicators been clearly defined
. Has a robust performance management process been defined
B. Contract Has the contract been implemented to establish the project values, processes and culture?

implementation

. Has an implementation workshop been conducted to establish and define the project values,
processes & culture

. Was a set of contract management controversial scenarios competed to confirm processes

. Is a robust contract change process in place along with cost and claims management

. Is a risk management process in place and being reviewed regularly

C. Change and cost Is there a robust change and cost management process in place?
management . Is there a robust change and cost management process established
. Is there a process to identify any forward pipeline of potential changes
. Is there a client estimating capability and process to support/manage the change process
D. Risk and issue Is there a robust risk management methodology and active process?
management . Is there a clearly defined and managed risk process and a Risk, Actions, Issues, and
Decisions Log
. Is there a culture of active risk management across the project
E. Governance Is there a clear and robust governance process for the project with escalation when
appropriate?
. Is there a clear governance process
. Are appropriate project contract controls and defined reporting
F. Contract Is there an appropriate contract admin support for the project with a robust Management
Administration & Information System?
Management . Is there a defined project contract administration function
Information e Isthere contract management, documentation and cost management functionality within
System the project Management Information System
G. Organizational Is there an appropriate contract management capability within the client org structure?
Structure . Is there a clearly defined contract management capability with roles, responsibilities and

processes
o Is there a clearly defined claims, estimating and cost management capability with roles,
responsibilities & processes

The approach is predicated on establishing a risk and materiality-based sample of the most critical
components of the program which have the greatest impact on delivery confidence. We did this by
undertaking an analysis of the baseline models, including project definition, contracting strategy, risk
and cost, including vendor performance for major contracts. This approach allowed us to quickly

identify the areas of greatest vulnerability and opportunity, the key drivers of success, and elements the

baseline is most sensitive to.

Our review does not constitute an audit of the Site C project budget, nor is it an assessment of whether
or not the project budget will be achieved. Instead, the outputs of our analysis include:

10

identification of areas where leading industry practice has been applied;

areas of confidence which have been appropriately modelled in the baseline; and

gaps and variances within the Site C project;

areas of vulnerability that have the potential to threaten the Site C project’s success.

BC Hydro - Site C Clean Energy Project
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Functionally, EY and BTY's assessment was composed of three main elements: 1) document review; 2)
interviews, and 3) site visit. BC Hydro provided access to relevant project documentation such as risk
registers, major contracts, procurement strateqgy, etc., as well as a list of senior management and key
members of the project team to be interviewed (for full list of documentation reviewed and interviews
conducted see Appendices A and B, respectively). Additional interviews and documentation to be
included in the assessment were identified as the review proceeded.

A site visit was also conducted, allowing the reviewers to assess the project from the perspective of
those in the field. The site visit provided insights into the robustness of project and cost management
processes in action, and helped identify execution gaps that were not evident from exclusively a
programmatic perspective.

Our approach carefully considered what we believe is a good balance of the value, cost and risk
expectations.

3. Detailed findings and recommendations

3.1 Major contracts (>$50 million) awarded to date

As part of our overall review, we assessed the commercial elements of the four main contracts over $50
million awarded to date. The main areas of consideration included: a) the contract mechanisms for
transferring risk and liability to the contractors; b) BC Hydro's responsibilities under the contracts; c)
how performance is managed under the contracts; and d) gaps we consider could present future
challenges to delivering against contractual requirements and overall project objectives.

Our review does not constitute a legal assessment of the terms and conditions within the contracts, but
instead focuses on the processes and controls stated within each of the major contracts.

Findings
3.1.1 Liability transfer

a. For all four major contracts signed to date, BC Hydro has put careful consideration into risk
transfer, transferring over significant risk to the contractors under each work package where
appropriate;

b. In particular, the Public-Private-Partnership contract with ATCO Two Rivers Partnership outlines
clear responsibilities for delivery of work and liability for non-performance;

c. That said, we positively note that BC Hydro recognizes that while liability may have been
transferred, they still play an important oversight role in monitoring and supporting the contractor
in managing project risks. The work package that will require a high degree of coordination
between BC Hydro and the contractors on risk management is Main Civil Works. Although the Main
Civil Works contract is clear on scope and responsibilities, the size, complexity, and potential for
unknown risks, particularly the geotechnical risks, mean that ongoing, close coordination to
manage and mitigate risks will be required.

Confidential | All Rights Reserved BC Hydro - Site C Clean Energy Project 11
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3.1.2 Contract administration

a.

In October 2015, the Site C team implemented an Excel-based Contract Tracker tool to track
contracts, schedule, status, changes and change details, costs, variances, etc. This tool allows the
team to look forward and identify potential risks or contract changes, and helps avert contractor
disputes. Going forward, Site C hopes to transition much of this functionality to Unifier. Unifier will
enable the tracking of line item detail at the contract level, and provide portal access for vendors to
provide direct progression updates for validation by a BC Hydro representative. Site C has already
implemented Unifier with the Main Civil Works and Early Works contracts, and will fully transition
away from the Contract Tracker to Unifier once all of the major contracts have been awarded. We
believe that this is a step in the right direction for contract management practices on the project,
and will significantly enhance schedule reporting and accuracy overall.

Despite the mature contract administration tools that are in place, the matrix between BC Hydro
and the Site C contractors is complex. While it is clear that BC Hydro assumes ultimate project risk
and, therefore, acts as overall contract manager, many of the major contracts have outlined BC
Hydro's role as administrator and coordinator. This may lead to some confusion on the part of the
contractors as to defined roles, responsibilities, and accountabilities, particularly in both design
and construction. Further, BC Hydro has outlined an extensive process for administering the
contract on a daily basis. While this may reduce risks, this commitment may prove onerous at
current project resources. Clarity on contract administration will be key as scrutiny on the project
intensifies, and challenges require more operational oversight and management.

Additionally, both the scale of the major contracts and the mature contract administration
processes will require significant effort on the part of both the construction and project
management teams. For example, the use of a schedule of rates as defined in the contract for
measuring and controlling interim payments, scoping and costing change on packages, such as the
Main Civil Works, will require significant staff to control effectively.

That said, the scope of work for each major contract is well defined, as is the process for managing
contract change. Additionally, we are encouraged by the implementation of the Unifier tool, which
will further support contract administration, particularly with respect to scheduling. Our primary
concern in this area is potential confusion arising from a lack of understanding of which party has
ultimate interface responsibility.

3.1.3 Interface management

a.

12

While the major contracts define the requirements for interface management, we note that it is
unclear who will take the lead in proactively identifying and controlling issues and risks;

We consider interface risks to be one of the significant areas of exposure for the project, but are
encouraged by both the Site C teams' awareness of the risks and proactive efforts to close gaps. BC
Hydro also has a long history of successful interface management and deep institutional knowledge
of what is required on major projects in this area.

Turbines & Generators Contract:

i. Our general comments on interface management are particularly relevant to the Turbines &
Generators contract, where the overall responsible party is not apparent. While the timescales

BC Hydro - Site C Clean Energy Project Confidential | All Rights Reserved
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for issuing information are very clear, how interface management works in practical terms
when on site and during the installation phase, including who leads and who manages, has not
been fully articulated. Here, a single point of responsibility for interface management may be
Site C's best solution. While the construction and contract management team lead has current
responsibility for interface management, we believe the interface management complexities on
this project require a dedicated role.

ii. Further, the control mechanism to manage the milestones may be rendered ineffective by
unclear expectations as to who is responsible and how. In particular, the cause and effect of a
delay or event occurring may be difficult to allocate to one particular party. In some cases, it
may not present issues, however if certain milestone activities noted in the table are on the
critical path, the impact could be significant.

With regards to the main civil works there are interface risks that exist as with the other work
packages. BC Hydro are responsible for managing the overall interface risks between the work
packages, as they identified early on in the project that they are best placed to manage it. We
observed significant effort had been made to identify the risks and mitigate them but note that it
remains one of the critical risk management items to monitor throughout the project duration.

3.1.4 Warranties, guarantees, and liquidated damages

a.

Turbines & Generators contract:

i. The specific guarantees BC Hydro has included in the Turbines & Generators contract, including
holdbacks, milestone liquidated damages, total completion liquidated damages, Letter of
Credit, and Third Party guarantee, places requirements on the contractor to finance
guarantees early on in the project. This pressure on the contractor’s cash flow should be
monitored on an ongoing basis, particularly if the contractor has major projects occurring
elsewhere.

ii. The statement that 'liquidated damages set out in the milestone payment table are the amount
of damages the parties have agreed to be paid by one party to the other' may be confusing as
there is no contractual link between the Generating Station and Spillways (GSS), Turbines &
Generators and Completion Contract contracts. How this would work in practice should also be
considered.

iii. Positively, the project has a comprehensive insurance strategy, including the purchase of a
$1.5 billion construction policy and a $100 million property insurance policy. They are
currently in the process of putting in place an owner's protection policy.

3.1.5 Performance monitoring/contractor reporting

a.

In general, the reporting requirements outlined in the major contracts, (excluding the ATCO
contract), request percentage complete as a method of monitoring progress. Our report highlights
the need for improved project controls on the overall Site C project to allow for more accurate
checks and balances on progress. From a contractual standpoint, recording percentage complete
for all works, checked against planned performance and reported using rules of credit, Earned
Value, Schedule Performance Index and Cost Performance Index, would give a more accurate
picture of contractor performance (as highlighted in section 3.3.7 of our report).
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Recommendations

In summary, our assessment finds that the majority of liability and risk has been transferred to the four
current major contractors. However, some significant gaps to consider are:

The contractual terms for controlling interfaces should be more clearly articulated. In our
experience, interface issues in design and execution lead to a significant number of disputes
and delays on major projects such as Site C. The Site C team should review the interface
requirements on the project and set out an interface plan with defined responsibilities. The
interface plan should then be reviewed with contract terms to determine if changes are
required or additional management processes should be implemented. A dedicated interface
manager should be in place in order to administer and coordinate the interface management
plan;

BC Hydro's capacity to administer the contracts with current resources may be strained as the
project ramps up, and particularly during peak periods when major contracts are running in
parallel. Given Site C's stage in the project lifecycle, it would be prudent to undertake a
capability and capacity review of the project team to ensure that BC Hydro can fulfil their
contract requirements;

The performance reporting outlined in the contracts may need to be adjusted as project
controls improves on the project. Specifically, as Earned Value Management is implemented
across the project, there will be an improved ability to monitor and manage the performance of
the works and contractors;

In the Turbines & Generators contract, the requirement for guarantees and potential
application of liquidated damages may put significant financial pressure on the contractor and
will need to be monitored reqularly.

3.2 Risk management plans, processes, risk registers, and reporting

Overall, our assessment found that BC Hydro has a disciplined approach to project delivery, which is
defined and managed by the ongoing implementation of the Project & Portfolio Management system
used across the organization. Site C's Risk Management Plan clearly outlines the risk management
process and plan for the project. We found the risk management process to be both robust and fulsome,
detailing project-level requirements for risk management planning, risk identification, risk evaluation,
risk response, and risk monitoring and control. These processes follow industry best practices set by
both the Project Management Institute and the Institution of Civil Engineers Risks Analysis and
Management for Projects. Furthermore, accountabilities and responsibilities for managing and
mitigating risks for all key project roles are outlined in a clear “Responsible, Accountable, Consulted and
Informed” matrix.

Findings
3.2.1 Risk management approach

a. Importantly, risk management on the project is scaled to the project complexity and size. Both the
project delivery objectives and BC Hydro's experience delivering other projects form the baseline for
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the risk management approach. Additionally, at the outset of the project, risk workshops using
historical BC Hydro data were conducted to develop detailed preliminary risk registers, which are
now updated on a monthly basis. Cost and environmental factors are evaluated to aid final
investment decisions for cost estimates.

Any update to cost estimates requires revisions to the Monte Carlo simulations using @RISK
software to provide the most accurate data. The software used to assign contingencies is widely
recognized as an industry best practice. A P50 Contingency is recommended by BC Hydro and is in
line with previous BC Hydro projects, which have generally been completed on budget (of over 653
projects, actual project costs, as compared with approved budgets, are an average of .18% under
budget). It should also be noted that while the P50 level is the standard, a range of expected values
at different levels of certainty continues to be reviewed as risks progress and unfold. A case in point
is the use of a Tornado Chart to present risks associated with the preferred proponent for the Main
Civil Works contract during review of their bid with P10, P50 and P90 results for each risk input.

The Site C team proactively assesses risk during key procurement phases by reviewing the potential
cost variability for contractual risks in the engineer’s estimate. Actual contractual risks can then be
transferred to the contractor under the award of the work package contract. Changes to the risk
allocation from that envisaged in the risk register are then included in the engineer's estimate. The
output from the 2014 Monte Carlo model was assessed against the available contingency and
determined that no further adjustments to project contingency were required at that time.
Contingency is split between the Treasury Board and the Board of Directors. At the Board level,
contingency is controlled through six levels of management, which provides strict governance of
contingency. Risk assessments of the contingency are undertaken after the preferred proponent
has been selected for each contract work package to determine if the budget contingency available
is sufficient to address potential contract risks.

3.2.2 Risk control

a.

To make the high volume of potential risks on Site C more manageable, and to avoid duplication,
risks are categorized as either contractual or strategic before being consolidated into monthly risk
reporting. The project risk register is not considered a risk analysis tool, but a repository for the risk
analysis results, which are comprised of both key qualitative and quantitative data. Exposure to
reputational risk is also considered to provide an overall comprehensive rating. In our view, there
exists a relatively high level of buy-in and engagement in the risk identification, management, and
mitigation process across the project team. For example, there are currently 2 risk registers with a
high level of detail being maintained at the project level. This has largely been the result of a
concerted effort to improve proactive risk management given some early adoption challenges,
namely capacity of the project team. Going forward, there should be continued emphasis on risk
controls as the possibility of high employee turnover and increasing demands of the project have
the potential to challenge current resources.

We note that the project control for identifying and managing schedule risk is in place, and is used
to build float into the schedule where required. The use of milestone reporting was another control
mechanism observed, and is managed on a proactive and detailed level. The project control
schedule process is under development and, we believe, is a critical overall project control. To

Confidential | All Rights Reserved BC Hydro - Site C Clean Energy Project 15

Site C Clean Energy Project Page 19 of 38



Annual Progress Report No. 1
July to September 2016
Appendix B

further support this effort, the correct Earned Value Types need to be developed and applied to the
relevant elements of the schedule, including in the contractors’ own schedules. We note that early
start and finish dates are used as scheduled dates, so that milestones are sometimes flagged as
missed, even when they still have float available. We are satisfied, however, that procedures are in
place to insure that management effort is focused primarily on activities that are critical or near-
critical.

3.2.3 Risk evaluation

a.

The Risk Management Plan details the risk evaluation process clearly. First, risk evaluation
workshops are conducted to consider the treatment, potential probability, consequence and
exposure of each specific risk identified. Possible risk “zones"” range with colour-coded exposure
levels, and are addressed by the respective area lead unless considered critical at which point they
are elevated to more senior levels of project management. From our review, it is evident that the
project team follows the risk analysis process generally set out in the Risk Management Plan, which
is representative of strong industry practice.

Schedule risk is well understood and evaluated. Major contracts clearly identify who holds the
schedule risk for non-performance. Large projects such as Site C rely on the quality of the
contractor’s schedules and ability to control and manage activities against the contracted schedule.
This then feeds up into the BC Hydro master schedule with risks evaluated throughout the process.
The integrity of the data feeding the schedule is central to managing future schedule risks. In
summary, the schedule reporting for management purposes is only as good as the information that
feeds it.

One of the most critical components of monthly reporting is the risk register. There are 2 risk
registers that capture and classify all project lists, and a risk ‘hotlist’ and risk ‘heat map’
summarizing the top risks for management reporting. The ‘hotlist’ is generated by assessing factors
such as work area, risk event description, risk status, risk and response summary, and residual risk
zone. The risk registers include key information on risk details, ownership, planned treatment, and
exposure level. Overall, we found that risks are well-articulated and reported in a manner that is in
line with leading practices.

3.2.4 Reporting

a.

16

The implementation of the Project Management Office is a significant transition which has taken
place over the past 6 months. It is clear that there is strong technical expertise on the Site C team in
the Project & Portfolio Management system, as well as project management practices more broadly,
however, as the project ramps up, reporting tools and processes will need to be streamlined in order
to keep pace with the volume of information. Our review found that reporting requirements on the
project are generally onerous and time-consuming, requiring a considerable level of time and effort
on the part of the project team.

There are two main sources on ongoing, forward-looking project reporting: 1) Construction
Reports; and 2) Progression Meetings. Construction Reports are fed into the Program & Project
Management system weekly by the construction managers, and provide a view of progression, areas
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of project exposure, safety, drawings, labour statistics, and so forth. These reports are used as the
primary way of managing what's happening on the ground, and feed into higher levels of project
reporting through the Program & Project Management system, including Progression Meetings.
Progression Meetings are conducted with area leads on a 12 day cycle in order to discuss the initial
outputs of the Project & Portfolio Management system and refine them based on a look ahead of the
schedule.

An important practice to add to Progression Meetings is the assessment of how progress is being
monitored and reported, so that checks can be developed. For example, the methods of measuring
performance against schedule should consider a mix of Level of Effort, discrete activities (end
product) including 0/100 milestones, incremental milestones etc., and where possible, should not
be percentage complete (which is often used elsewhere for monthly payment and schedule
reporting purposes). We recommend that as part of the Earned Value Types evaluation, quantities
against which progress is measured should be developed in light of individual work package
specificities, particularly where schedules of rates are being used for payment purposes. This is
important as the volume of schedule data will be significant and risk exists with inaccurately
reported information.

Construction Reports and Progression Meetings roll up into the Accountability Report, which is an
overall project status summary prepared on a monthly basis. The Accountability Report is presented
to the Site C Leadership and Executive during the monthly Accountability Meetings, as per BC
Hydro-wide practices for major capital projects. There are a number of key inputs to the
Accountability Report, including direct updates provided by each area lead, risk registers, as well as
cost and schedule updates from the Progression Meetings. The report is highly detailed and
forward-looking in nature and has evolved over time via enhancements from the project team to
provide more impactful information for Site C. However, we found that given the comprehensive
nature of the report, it may not be in the most digestible format for management decision-making.

Given that the objective of the Accountability meeting is to support executive-level decision making,
we believe that the meeting would benefit from a more forward-looking discussion of key potential
risks. One way to facilitate this might be the implementation of a central dashboard for key data
analytics and forward-looking insights, bringing many different elements of project reporting
together into a single, concise view. We understand that BC Hydro is in the process of implementing
a project dashboard using the Tableau tool for this specific purpose, and believe that this is a good
direction for project reporting to go. The implementation of Earned Value Management will help
provide some of the inputs for the high-level project dashboard. Project level reporting might also
benefit from a brief Executive Summary, which we understand is also being implemented by the
project team. To be effective, the Executive Summary should identify key accomplishments, key
focus issues, key decisions, contract summary, trending analysis, a 90-day look ahead and
construction progress. We also note that the Site C team is developing a project scorecard to
provide annual metrics on the program, which we believe will be an important accountability
measure as the project progresses.

We observed that keeping pace with the volume of weekly and monthly reporting requirements may
be a challenge with current resource levels:

Confidential | All Rights Reserved BC Hydro - Site C Clean Energy Project 17

Site C Clean Energy Project Page 21 of 38



Annual Progress Report No. 1
July to September 2016
Appendix B

i) As mentioned, during Progression Meetings, the initial outputs of the Project & Portfolio
Management system are discussed and refined based on a look ahead in order to arrive at a
final “snapshot” for the previous month. Quantitative rules set within Project & Portfolio
Management determine what issues would require elevation to higher levels of leadership. This
reporting cycle involves meetings with each individual area lead and project leadership, and
repeats over a 12-day period at the beginning of each month;

ii)  Many elements of the Accountability Report are generated outside Project & Portfolio
Management using a variety of standard tools such as Word and Excel. These relate to areas
such as aboriginal relations, environment, permitting, etc., which have not been treated in the
Project & Portfolio Management system but are included in the monthly reporting. Moves are
underway to migrate more of the control mechanisms into the Project & Portfolio Management
while the project is ramping up.

iii) Major contracts will add to the volume of data and it will become more difficult for the
management team to process. Management information needs at each level need to be clearly
defined and methods of filtering developed so that all relevant exceptions are identified in the
reporting cycle.

The Project & Portfolio Management system is not customized for Site C, bringing a beneficial level
of understanding and familiarity of the system to the team. However, Site C is the first of its size and
complexity at BC Hydro, and the Project & Portfolio Management system is not currently capable of
meeting all reporting demands. Further automation of key project data and information should be
prioritized, as well as the increased use of quantitative filtering of information. This could alleviate
some of the time burden on the reporting cycle and free up meeting time for project delivery.

Upcoming, scheduled Project & Portfolio Management system upgrades should be carefully
monitored and supported by change management efforts in order to ensure that key project data
and information is not lost, and that reporting requirements are met.

Recommendations

Overall, Site C follows a rigorous and effective process for identifying, analyzing, and mitigating risks on
the project. To further augment risk management, BC Hydro should consider the following:

18

Generally, risk management is scaled to both the size and complexity of the project. The Project &
Portfolio Management system supports the risk management process with a robust set of
guidelines and tools, and is used effectively by the project team;

The risk management approach includes employing strict governance over contingency. Proactive
assessments are in place to review and evaluate contingency requirements as the project
progresses, both in the project budget and during procurement phases. This approach should
continue with the same level of rigour as is currently in place;

A detailed, independent validation of the schedule should be undertaken given the size and
complexity of the contracts that have been awarded to date. The review should analyse the
contractor’s performance and capability to deliver and meet the agreed upon schedule. How
contractor performance has been integrated into the overall schedule and then used to monitor
performance also needs to be understood in more detail. Only once the project undertakes both a
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schedule content and process validation, and a capability and capacity to deliver assessment, will
the full picture of schedule risk be clear;

Given the already substantial effort required to keep pace with weekly and monthly reporting
requirements, as the project ramps up and major contracts are running in parallel, the capacity of
the project team will be challenged. In particular, it may prove increasingly difficult for current
project resources to maintain the volume of data and information feeding into the risk registers,
and integrate them with reporting requirements. While initial quantitative filtering of risks is
already done prior to selection of the "hot list” for the Accountability Report, further refinement
of the quantitative filtering approach taking into account priority, expected value, and cost to date
is recommended. This will help to identify which risks are new to a particular reporting cycle, help
quantify and track risks, and provide better information for management decision-making. Other
opportunities for automating report content, or streamlining reporting across stakeholders, should
also be considered where appropriate;

Further, we recommend an independent capability and capacity review of the project team to
determine where gaps in current resources exist in light of future project needs;

Management and executive decision-making would be supported by the development of a single,
concise view of key project metrics, data analytics, and forward-looking insights. The Site C team
should continue with the planned development and implementation of a project dashboard,
Executive Summary, and annual scorecard as these tools will help draw out the most critical
elements of overall project reporting in an easily digestible format;

A final consideration is both the quantity and quality of data being fed up to the project team by
the contractors. While we are aware that there is an onsite quality management program providing
oversight to the contractors, the process for validating contractor data and information was not
the subject of this review, but will be further evaluated in subsequent reviews.

Cost management plans, processes, and overall cost controls

The cost management plan and processes provide a thorough approach on how the costs for this project
should be managed during the lifecycle of the project, and is aligned with leading practices for a project
of this magnitude.

Findings

3.3.1 Cost management plan

a.

Having interviewed personnel from the estimating and controls teams, it is clear that the process
followed to establish a project budget for Site C was extensive and that the due diligence and
approach were solid. There was a major estimate revision in 2010 which was refreshed in 2014 to
reflect a re-design of the project. As part of this refresh, the BC Hydro team completed their
estimate and SNC Lavalin was asked to prepare a shadow estimate. Both teams used the same
Heavy-Bid software to develop the estimates. This software enables the estimates to be resource-
based and built from the bottom up by establishing a crew for various work items, number of labour
hours per crew, plant, material and overheads.
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b. Estimates were developed for a number of work packages such as the clearing, highways and
transmission lines by parties that could be considered external to the project, such as the Ministry
of Transportation and the BC Hydro Transmission group. In such a situation, there could be scope
gaps at the various interfaces between the work packages. The detailed estimates by these parties
were thoroughly reviewed and signed off by BC Hydro's lead on the project. The outcome of the
estimating process was an amalgamated estimate which was reviewed by an outside, independent
team of experienced contractors, and concluded with them testing and approving BC Hydro's
estimating methodology and budget.

c. The updating and renewal of the estimate is a continuous process as the procurement process
unfolds. As a case in point, the Main Civil Works contract has been bid and awarded at a value of
$1.75 billion. BC Hydro's engineer's estimate was a comprehensive update of the 2014 estimate
and was 3% lower than the bid price. This is within the benchmark pre-tender estimate range of -5%
to +10% expected at this stage of the design for the contract package. The engineer’s estimate
incorporated a risk transfer amount as the Request for Proposal required the contractor to assume
some risk not envisaged at the time of the 2014 estimate. A second major contract, for Turbines
and Generators, did require a draw on contingency, but so far the rate of contingency usage from
estimate disparity is modest.

d. Insummary, we are of the opinion that the due diligence and care taken to establish the budgets for
Site C represents good industry practice.

3.3.2 Change control

a. The project change control plan provides a clear description of the change control process for the
project. This process is straight-forward and follows a logical sequence, including some key
elements we believe are representative of best practices:

i The Work Breakdown Structure established to manage the project is effective and
provides a clear baseline from which to monitor costs. For example, any claim for
change by the contractor that is more technical in nature, might result in a delay, or
that cannot be absorbed by the contract budget will be validated by the estimating
team. Routine time and materials claims for change are addressed by the contract
management team. There is a separate Work Breakdown Structure for contingency
draws for the overall project which is controlled by the project’s change control plan.
Careful management and control of this contingency is instrumental in ensuring the
project remains within the budget.

ii. There is a mechanism for early identification and tracking of anticipated changes
through the Site C Contract Tracker tool. This provides a tool for recording areas of
concern, planning and, where possible, mitigating any potential issues. When the Unifier
tool is implemented across the project it is expected to replace and enhance much of
the functionality of the Contract Tracker. Potential cost issues are also tracked manually
by Finance, providing an additional early-warning system and allowing timely
management action to be taken.

jii. In order to manage contractor claims, Site C employs a ‘one-window' approach. A
central point of contact on the BC Hydro side is responsible for receiving and
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transmitting all change claims or preliminary change instructions with contractors. This
ensures the entire change control process is managed consistently and accurately.

iv. Finally, for major contracts, the details required for submitting a claim are outlined
clearly, for example, a contractor must value a change in specified ways, such as lump
sum, direct costs, etc. However, flexibility is provided for smaller changes.

3.3.3 Cost, schedule and cash flow interface

a.

The concern about the strains on the management structure with an increasing data burden may
also be felt by the schedulers, who reside both in Finance and Project Management. (It is difficult to
see clear lines of demarcation between the two as the scheduler in Finance recently transferred
over from Project Management). Actual costs are ported over from SAP to P6 at the beginning of
each month and are reported by activity. There are roughly 6,000 activities in the project schedule.
For construction activities, each of these is a summary activity of a series of activities in a
contractor schedule after a contract has been awarded for that part of the works. This has the
benefit of providing a unified structure for both cost and schedule reporting, avoiding maintaining
an interface between cost and schedule “silos”. (The Earned Value Management method is another
way of doing this, by expressing schedule slippage in dollar terms). The central problem, however, is
that P6 was designed as, and remains primarily, a critical-path scheduling program and has limited
capability as a cost reporting and cash flow tool. The challenge is further described as follows:

P6 has three options for distributing dollars loaded on an activity of doing cash flow analysis:
front-loaded, back-loaded, or evenly distributed by month. The front-loaded feature places all
the budget in the first month while back-loading places all the dollars in the final month. To
overcome this lack of flexibility, the schedulers create dummy activities and load them with the
cash flow dollars. This also comes into play on management activities, some of which last for
years.

While we have not analysed the content of the schedule in detail, there must be a considerable
maintenance burden in keeping the summary activities aligned with contractor schedules. This
process is assisted considerably by the Acumen Fuse tool, a program that compares versions or
updates of a P6 schedule and lists the changes in logic, durations, etc. between them.
Nonetheless, there remains the task of mapping the more detailed schedule onto BC Hydro's
summary schedule, which is a manual task and requires intensive communication and
coordination with the contractors. In addition, to make the logic work, there may be a need for
more complex, artificial logic connections, which may compromise the ability to accurately
identify the correct critical path and near-critical activities. In summary, a significant amount of
checking and fine-tuning is required to accurately report the schedule. There is a concern that,
with an increasing data burden, the P6 schedule might deliver an inaccurate view of the project
schedule.

We understand that P6 has been used at BC Hydro with considerable success on many projects.
Given the size and complexity of Site C, BC Hydro should either work with the P& vendors to
overcome its limitations or consider adding other tools to the PPM system augment the limitations
of P6. For example, schedule dates could be ported into a separate program and loaded with dollars
to do cash flow forecasts, thus avoiding the burden of the summary activities. Or the contractors
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could be required to provide their own cash flow forecasts and that data could be collated by BC
Hydro.

We observed a considerable level of effort expended upon validating and re-validating data. The
Project Controls group recently moved under the purview of Finance in order to provide a degree of
independence from the Project Management group. While we consider this a positive move,
concerns remain as to the clear definition of roles and responsibilities within the Project Controls.

Apart from the use of P6 as a cost reporting tool, we note that BC Hydro's general policy regarding
reporting of activity dates is to use the early start and finish dates, as opposed to positioning an
activity within the range of its float to, for example, level resources. This can lead to some confusion
in reporting as activities are reported both as late (behind the early dates), and also on time within
the activity's total float. We suggest that this convention be clarified and reporting adjusted
accordingly.

3.3.4 Project Controls

a.

In moving to a more integrated use of Project & Portfolio Management on the project over the past
year, significant improvements to management and controls have been made. Changes are still
ongoing, including the recruitment of key project controls positions. Both of these efforts will
ultimately enhance performance reporting, and transition current project reporting from backward
to more forward-looking with the use of good project analytics techniques.

A project of this scale and complexity should use effective project controls and Earned Value
Management to support decision making and forecasting. In particular, using cost performance
index and schedule performance index will allow the project team to better understand ‘value for
money’ and if the project is achieving the correct ratio of earned value to planned activities. The
improvements to project controls will also support improvements to project reporting as it will allow
good analytical data to produce S-curves and heat maps for effective management decisions.

3.3.5 Conclusions/recommendations

Overall, Site C's ongoing cost management and process for maintaining cost estimates are what we
would expect to see on a major capital project. Some key considerations include:

22

The process followed for establishing the project’s budget was extensive, and generally
representative of good industry practice. The estimating process involved a substantial amount of
due diligence and integrity checks, including an outside review by an independent team of
experienced contractors who also tested and approved BC Hydro's estimating methodology and
budget.

The process for managing change notices is clear, with key information included for assessing the
impact of the change, such as contract sum adjustment, schedule impact, and re-allocation of
funds.

Project schedulers may be challenged in keeping up the project schedule up-to-date as the volume
of activities increases. Furthermore, P6 has limitations as a cost reporting and cash flow tool. BC
Hydro should consider working with P6 vendors to customize the tool for Site C's purposes, or
consider supplementing other tools to the Project & Portfolio Management system.
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Continued implementation of robust project controls on Site C will help support the achievement of
both cost and schedule milestones. In particular, Earned Value Management can considerably
enhance decision-making and forecasting by better understanding value-for-money and the ratio
of earned value to planned activities.

3.4 Key cost drivers and indicators compared to the estimate baseline

We have reviewed the main cost drivers on this project and the extent to which they have changed since
the project estimate was prepared in 2014. Most of the cost drivers have been stable or have seen
reductions, with the notable exception of currency exchange rates. As identified under Preliminary
Risks, Main Civil Works, dated June 2014, specified Key Cost Drivers include the cost of materials,
equipment, transport, and electric power.

Findings
The following is a list of Key Cost Drivers we identified during our review:
3.4.1 Geotechnical/soils issues

a. Knowledge of the soil conditions underlying the site is key to successful planning and execution of
civil engineering works. As outlined in the Main Civil Packages Preliminary Risk Report, some key
risks identified included: rock rebounding and swelling, shears, relaxation joints, bedding planes;
and bedrock deterioration.

b. The risk of cost and schedule overruns due to unforeseen ground conditions is generally mitigated
by carrying out extensive geotechnical investigations and through careful allocation of risks through
contracts. Extensive investigation of the site was undertaken during planning of the project, but it is
impossible to understand every nuance of the sub-surface conditions of such a large site. As a
result, unforeseen problems have arisen, and will continue to arise, requiring innovative engineering
responses to contain cost increases.

c. Contractual responses to risk from sub-surface conditions vary from one contract to the next. BC
Hydro's broader strategy is to pass on risk to the contractors if it is appropriate, i.e. a judgement is
made as to the cost premium a contractor will charge for assuming a risk, compared with the
probable cost to the project should the risk be retained and result in increased cost. In some
instances, the risk is transferred completely, with the owner providing all the available
documentation to the contractor. In others, (such as for coffer dams) the risk is shared, with the
project retaining a portion of the risk. It must be recognized, however, that in cases where there is
some transfer, there can still be an adverse effect on the project. We are satisfied from our
investigation so far that these calculations are being made in a considered and professional manner.

d. Itis worth noting that, when a risk had been assumed to be retained by BC Hydro during budgeting,
and is then re-allocated to the contractor at Request For Proposal stage, the value of that risk is
included as a line item in the Engineer’s (Pre-tender) Estimate.
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3.4.2 Design updates

a.

This project has a long history with analysis and re-analysis of design options over decades. The
2014 estimate incorporated a re-design of parts of the project, but the design has remained
relatively stable since then. We are satisfied that there is a robust system in place for controlling
design changes and accounting for their impact on the project.

3.4.3 Labour resources

a.

Based on Statistics Canada data, labour availability in the Peace River Region has increased since
2014, due to decreased investment in the oil and gas sector. This is likely to drive down
construction cost to some extent. The extent to which this takes place is dependent on contractors’
perceptions of future labour trends over the course of long-term contracts.

The Peace River region's labour supply is heavily reliant on the adjacent, Alberta market. Based on
recent Statistics Canada data for July 2016, the unemployment rate in Alberta has risen to 8.6%. In
the event labour resources from outside BC are required, accommodation would not be an issue as
BC Hydro already has site accommodation in place.

On the management side, staff with specialist expertise or those on the leadership team are
experiencing greater demands on their time as the project ramps up. There appears to be a high
level of confidence, however, that the right staff can be found to fill vacant positions, often from
within BC Hydro itself.

3.4.4 Plant and machinery

a.

As with labour availability and pricing, the turn-down in the oil and gas sector has reduced pressure
on the project in terms of possible shortages of plant and equipment required as part of the
construction process. While this could change with an upturn in the fortunes of the oil and gas
industry, many of these costs are being locked in as major contracts are let. More broadly, based on
American Rental Association data, there has been from 7% to 9% annual growth in rental revenues
from 2014 to 2016. Total rental revenue in Canada is expected to grow at a compound annual
growth rate of 4.2 percent over the 2016 to 2020 period.

3.4.5 Currency exchange rates

a.

24

The currency exchange rate between the Canadian and U.S. dollars represents the one cost driver
among those reviewed that presents a cost challenge to the project. The 2014 average exchange
rate was approximately 90 cents and it is currently 76 cents. This can have a major impact on
purchases of any commodity purchased outside Canada, and might be felt particularly strongly
when purchasing major equipment priced in U.S. dollars. Movement in the relative value of the
Canadian and the Euro has been significantly more modest over the 2-year period.

The Turbine and Generator Design-Bid-Build package was awarded in April 2016 for $470 million.
Given market conditions, the currency risk/impact at the time of award of this contract was
negligible.

With the award of the Turbines & Generators contract, the currency risk on the project has been
largely extinguished. We also understand that BC Hydro also has long-term contracts with some
suppliers, which may have additional price stabilisation mechanisms.

BC Hydro - Site C Clean Energy Project Confidential | All Rights Reserved

Site C Clean Energy Project Page 28 of 38



Annual Progress Report No. 1
July to September 2016
Appendix B

3.4.6 Interest rates

a. We continue to see low interest rates, a considerable boon for a project of this size and duration.
The Bank of Canada overnight interest rate has dropped a further 0.5% since 2014, resulting in a
reduced estimate for interest during construction. It appears likely that this situation will persist for
the foreseeable future.

3.4.7 Land costs

a. We understand that the purchase of lands for the reservoir is imminent. We have not been able to
discern trends in land prices in the Peace River Region and understand that this is a delicate
process, especially when compulsory purchase is involved. A detailed study was carried out in
January 2002 to determine the potential impact of the dam construction on land values in or near
the Peace River Region.

3.4.8 Permits

a. The permitting process for Site C is necessarily complex and time-consuming. Responding to
information requests and managing to government conditions have the potential to result in
unforeseen cost and schedule changes. We observed an effective process for managing all
components of the permitting process, including proactive stakeholder management,
comprehensive mitigation programs, and ongoing monitoring.

3.4.9 Material Prices

a. Two types of requirements for materials have been identified for the project. The first is specialised
in nature, and in some cases one-off orders. Items such as turbines, major butterfly valves, steel
lining and transformers will most likely not be available locally and will require special order from
various locations worldwide. Transportation for these items will mainly be by air and road, and the
project also has rail transportation available as an option.

b. The second type of materials/equipment includes commonly used construction materials, such as
concrete, reinforcing steel, structural steel, and gravel. In comparison with the 2014 baseline, most
of the commodity prices have been decreasing. Copper dropped approximately 10%, structural steel
and rebar dropped about 5%. Concrete, aggregate, fly ash and timber are expected to see cost
reductions from the 2014 baseline. Cement/fly ash manufacturing would be a benefit in this
project.

3.4.10 Fuel/diesel

a. Oil prices dropped almost 50% since 2014, therefore it is expected to see a cost reduction on fuel
costs for plants and machinery. The drop in price at the pump has not been as great as the drop in
the price of crude oil.

3.4.11 Taxes

a. There has been no change in the rate of GST & PST since 2014. The 2014 estimate incorporated an
increase of $200 million to account for the re-instatement of the PST.
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3.4.12 Conclusions/recommendations

In summary, most of the major cost drivers for Site C have moved in favour of the project, with the
exception of the exchange rate with the U.S. dollar. Most of the major equipment purchases are now
under contract, however, so this risk has been largely contained. BC Hydro should continue their
ongoing monitoring and proactive management of cost drivers in order to capitalize on favourable
market conditions where possible.

4. Conclusion and next steps

Overall, our review finds that the project is well defined and that the processes for managing risks and
costs are largely representative of leading practices. Execution of the major work packages are clearly
scoped and supported by both a robust set of project management practices and tools, as well as by a
team with deep experience on delivering major projects for BC Hydro. The Site C team follows a
continuous process for updating and renewing cost estimates, which we found to support the integrity
of the overall budget. Furthermore, the project has been aided by general stability or reductions in most
of the cost drivers.

Going forward, it will be critical for BC Hydro to place strong emphasis on project controls and resources
to support the achievement of both the project’s financial and operational milestones. The processes
under BC Hydro's Project & Portfolio Management system bring clear benefits to project execution, such
as bottom-up approvals, all-encompassing change management procedures, and the ability to bring in
team members from the BC Hydro organization with deep institutional knowledge of the system and a
portfolio-perspective. As the project ramps up, the volume of work to be coordinated and data to be
consumed will mean that the project needs to re-evaluate how it uses the processes as defined under
Project & Portfolio Management. Additionally, clear resource gaps should be carefully evaluated in light
of future project needs. The ongoing development and implementation of effective project controls to
produce forward-looking insights for management decision-making should be a key focus area in the
coming months.

Next steps to consider are:

i) The managerial information and reporting from Project & Portfolio Management should be
reviewed in further detail to determine if there are further improvement areas, and if so, a plan to
design and deliver the improvements should be developed.

ii) The ongoing changes in project controls should be accelerated as the use of fully integrated Earned
Value Management will provide more meaningful project in monitoring and reporting. (See
Appendix D for details).

iii) BC Hydro should undertake a detailed, independent validation of the schedule to analyze the
contractors performance and capability to deliver and meet the agreed upon schedule.

iv) As the project progresses, the capability and capacity of the project team should be assessed in
order to ensure that future project needs at the various stages will be met. We recommend an
independent party performs the assessment.
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A forward-looking review of the major contractor’s capability and capacity should also be
performed in order to monitor the work performed against schedule. This would be particularly
useful when considering the gaps in Earned Value Management, overall capability and capacity
constraints on the project, and the contractor performance challenges identified.

Project roles and responsibilities should be reviewed and updated to ensure both the contractors
and project team are clear on their roles within the project. This will need to be updated as the
project progresses and new contractors and team members are added.
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Appendix

Appendix A: Documents reviewed

We have reviewed in excess of 100 documents during the period of July 11t - August 15,

28

Cost Budget Management Reporting

Monte Carlo
KPlIs

Procurement Management

Board Materials

Material Contracts

Payment Schedules and Documentation
Procurement options, approach, and plan
Contract roles

Program Information
Construction Management, Contract Management, and Cost Management Plans
Financial models
Monthly progress reports
PPM System
Project Board & Board or Directors Reports
Risk Management documentation
Risk Analysis and Reports; Risk Registers
Risk Management Plan
Scope Management Change Control
Technical Advisory Board Reports

Time Schedule Management Reporting
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5.2 Appendix B: Interview list
Organization Interviewee Date
BC Hydro Manager, Supply Chain Infrastructure Projects July-14-16
BC Hydro Vice President, Project Delivery (retired) July-15-16
BC Hydro Manager, Business Planning, Scheduling & Reporting July-18-16
BC Hydro Commercial & Risk Manager July-18-16
Principal Engineer o
BC Hydro Contracts, Procurement and Market Specialist July-18-16
SNC Lavalin Design Manager July-19-16
BC Hydro Project Manager, Early Works July-19-16
BC Hydro Director, Legal Services July-19-16
BC Hydro Director, Supply Chain Infrastructure Projects July-19-16
BC Hydro D|re(.:tor, Environment, Aboriginal Relations & Public July-19-16
Affairs
BC Hydro Project Manager & Director of Operations July-19-16
BC Hydro Engineering Division Manager July-20-16
BC Hydro Scheduler July-20-16
BC Hydro Finance Manager, Business Services July-20-16
BC Hydro Project Manager, Main Civil Works July-21-16
BC Hydro Vice President & Project Director July-21-16
BC Hydro Estimating & Contract Scheduling Team Lead July-22-16
BC Hydro Director, Finance July-22-16
D E ital Inf Proj Deli
BC Hydro eputy CEO & Capital Infrastructure Project Delivery August-03-16
Management Team
BC Hydro Vice President, Project Delivery August-24-16
BC Hydro Contracts, Document Control & Submittals Manager August-24-16
BC Hydro Senior Manager, Contract Services Capital August-29-16

Infrastructure Project Delivery
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EY and BTY have used industry-recognized Maturity Rating Criteria to measure Site C's maturity on
project management practices for major capital projects. The tables below represent our assessment
based upon the information and data provided by the Site C project team. It should be emphasized that
we have rated project-level practices only, and have not provided an assessment of BC Hydro's overall
project management maturity. Additionally, we would not expect, or require that all projects be a Level
5in all areas to be representative of leading practices.

BC Hydro Score as at August 2016

Scope definition

Sub-Process

Baseline scope
development

Baseline scope
verification

Scope change
identification,
analysis, and
approval

Scope change
monitoring and
control

Level 1

IlI-defined scope,
with little or no
stakeholder
involvement. No
formal process.

Verification in the
field, but limited
documentation.

lll-defined scope
does not allow for
the identification of
changes. No scope
management plan.

Changes are
communicated in an
ad hoc manner.
Updated scope not
completely tracked
and documented.

Level 2

Project
requirements fare
documented after
solicitation from
stakeholders. A
basic process is in
place to define a
high-level WBS.

Verification against
set of
requirements, but
not consistent
across projects.

Change
identification is not
systematic.
Analysis and
approval processes
defined, but
informal.

There are defined
tracking parameters
and a formal
process used on
large highly visible
projects.
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Level 3

The baseline scope
isincluded in
project approval
document. A
detailed WBS is
created that is used
as the basis for
determining project
tasks.

Documented
baseline
verification,
following scope
management plan.

Formal process for
identification,
analysis and
approval. Written
scope management
plan.

Detailed scope
change control
system, reporting,
and analysis
processes are
defined and
adhered to by all
project teams.

Level 4

Corporate-level
technical
requirements are
fully integrated in
the scope baseline.
The WBS is closely
aligned with all
project deliverables.

Verification is
integrated with
schedule and cost
tracking systems.

Changes identified
and analyzed
quantitatively.
Approval with most
stakeholders’
involvement.

The scope control
system is integrated
with corporate
control systems,
monitoring
program, and risk
management
processes.

Confidential | All Rights Reserved

Site C Clean Energy Project

Level 5

Quality assurance
techniques are
included as well as
review of historical
requirement
definitions. Process is
sustained and
improved upon.

Largely automated
and available for real-
time analysis.

Proposed scope
changes measure
value in addition to
cost and schedule
impacts.

Changes are
implemented and
monitored for
effectiveness.
Lessons learned are
documented and
shared.

Page 34 of 38



Annual Progress Report No. 1
July to September 2016
Appendix B

Front end loading

Sub-Process Level 1 Level 2 Level 3 Level 4 Level 5
Schedule No activity Basic guidelines All projects have Earned value Project as-built
development definition, exist which outline schedules that are  management schedules are captured
sequencing, or schedule detailed and capabilities are and maintained in a
duration estimating development, but  resource loaded. developed for some database to improve
process. Durations not always used. Baseline schedules projects. Schedule the process.
between No detailed WBS or are developed. decisions are largely
milestones are network diagram. data driven.
usually rough
guesses.
Schedule analysis Schedule does not Schedule analysisis Schedule analysis  Schedule analysis Schedule analysis is
allow for analysis.  largely qualitative, performed at based on simulation, contemporaneous with
no formal float or  regular intervals. resource levelling. project decisions.
delay quantification Standard CPM Interdependencies Process is continuously
process in place. techniques used. regularly used in improved.

decision making.

Front end loading (cont'd)

Sub-Process Level 1 Level 2 Level 3 Level 4 Level 5
Schedule Schedule controlis A formal processis A developed Schedule Earned value trends
monitoring and left to each project developed schedule change assessments are used monitored and
control team. Milestone including for control and to determine project  corrective actions
changes are schedule change reporting process  efficiency. Earned tracked on all projects.
managed control. Processis have been value management in  Historic performance
inconsistently and  not consistently implemented on all place at some trends stored in a
often are not followed across projects. Cost and projects. project database.
monitored. projects. schedule systems
are linked.

Procurement strategy

Sub-Process Level 1 Level 2 Level 3 Level 4 Level 5
Project delivery There is no formal  The project manager A formal plan is The procurement Alternative project
and contract procurement plans high level prepared, including planis coordinated  delivery models are
strategy planning process. contract strategy a full buyout log with other projects  evaluated on a
Basic requirements and how scope is with a schedule and and corporate periodic basis for
only. bought. proposed contract  buying activities for improvement
strategies. potential benefits. opportunities.

Bid and award There is no Corporate Project-based bid Processes are part  Project requisition
standard for pre- procurement policy  evaluation and of formal and contract award
qualifying vendors,  drives solicitation award processes procurement plan, are functions of the
requesting and award with little are documented integrated with enterprise purchasing
proposals, or project team input.  and followed. corporate policy. system.
evaluating bids.

Supply chain Purchasing good s  Discounts Comprehensive list  Long-term master Strategic alliances

integration and services as negotiated on case-  of preferred agreements in place. considered.
needed. by-case basis. vendors

maintained.
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Contract
administration

Contract closeout

[not assessed]

Contracts are
loosely managed
with minimal
reporting required
in the contract.

Closeout is initiated
after contract's end
date with little to no
data retention.

Vendor's processes
used for change
management.
Invoices reviewed by
accounts payable
department only.

The closeout
process follows the
vendor's typical
procedures.

Annual Progress Report No. 1
July to September 2016

Vendor and project
change processes
are integrated.
Project team
involved in invoice
review and contract
compliance.

Closeout process is
driven by owner
requirements and
associated plan.

Project vendors use
standard templates
to provide regular
status updates.
These templates are
included as contract
exhibits.

Closeout process is
documented and
integrated with
other processes.

Appendix B

Contract
management
processes are
continually evaluated
and improved.

Closeout process
provides continuous
feedback to future
procurement.

Cost management reporting

Sub-Process

Cost estimating

Cost budgeting

Cost forecasting

Cost monitoring
and reporting

Payment
application review

Cash flow
projections

Level 1

Estimates are ad
hoc and may miss
some costs. Basis
for estimate
documentation is
inadequate.

Processes are not
standardized and
not all projects may
baseline costs.

Basic forecasting
performed once
budget is exceeded.

Individual teams
apply their own
approach. Cost
reports are provided
only if requested.

Invoices reviewed
only by company
accounts payable.

Budget is not
integrated with
schedule.

Level 2

Cost estimates tied
to a simple WBS.
Cost estimating
template used and
basis of estimates
documented.

Baselining on all
large projects.
Process is formal,
but not
implemented
consistently.

Cost forecasting on
large projects upon
manager’'s request.

Periodic reports by
projects team, not
fully reconciled to

accounting system.

Project team
involvement on
large contracts.

Inferred from cost
curves provided by
vendors.
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Level 3

Formal estimating
standard and a cost
management plan.
Historical database
and alternatives
analyses used.

All projects develop
cost baselines at
the lowest
reasonable level per
formal standards.

Forecast performed
and documented at
regular intervals.

Cost change
control, cost
reporting, and cost
performance
analysis is
performed
regularly.

Thorough, but
manual review per
contract terms.

Projections
developed from
master schedule.

Level 4

Integrated with
finance and
accounting systems.
Discipline-specific
cost standards
developed.

Fully integrated with
project scheduling,
corporate finance,
and strategic
planning.

Forecast integrated
with a quantitative
risk assessment.

Cost reports are
integrated with
schedule, technical
status and activity
reporting.

Audit-level contract
compliance review
and cost evaluation.

Detailed resource-
loaded schedule
provides
projections.
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Level 5

Lessons learned are
used to improve the
estimate quality.
Historical database
maintained in
corporate systems.

Cost baselines are
continuously
evaluated for
improvement on
future projects.

Forecast and related
assumptions can be
updated in real time.

Cost assessments for
management
decisions and for
continuous
improvement.

Statistical methods
used for sampling
and tracking trends.

Increasing accuracy

through analysis of
previous spend.
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Sub-Area

Project - specific
tools and systems

Capital program
support by
corporate-wide
systems

Level 1

Standard
performance
metrics are
developed and used
to evaluate the
performance of
individual projects.

No support to
project
management from
corporate systems.

Project governance

Level 2

There are simple

systems that the PM

can utilize across
the project such as
a shared drive or a
centralized
reporting system.
Custom tools used
by each project
manager.

Enterprise systems
have some project
management
functionality, but
used at the PMs
discretion.

Level 3

There is a central
project system that
contains project
information tools,
processes, and
procedures. Not all
team members are
taking full
advantage of
functionality.

Enterprise systems
offer standard
reports that can be
exported and
further customized
by project
management.

Level 4

Project systems and
tools are
standardized across
projects and used by
all project team
members.

Enterprise and
project management
systems are
integrated and
standardized reports
can be produced at
reqular intervals.

Level 5

Earned value
management systems
are in place to
evaluate project
efficiency and
effectiveness.
Lessons learned are
used to make project
management system
improvements.

Enterprise system
offers real-time
automated reporting
for project
management.

Area

Project initiation
and authorization

Progress
monitoring

Oversight
organization

Approval
processes

Decision - making

Level 1

Projects are
initiated informally
with limited or no
documentation of
approval.

The project
manager provides
informal updates to
management.

No oversight
requirements on
project delivery.

No project approval
hierarchy.

Decisions are made
as issues arise and
no formal process in
place

Level 2

There is a defined
process for creating
project charters,
scope statements,
but the project
scope definitions
are broad and
difficult to track
against.

Consistent use of
industry metrics to
measure progress,
but no formalized
process.

Executive
committees briefed
on large projects.

Large projects
follow corporate
approvals.

Decision-Making

process is defined
but not supported
by analysis tools.
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Level 3

Work does not
begin for any
project without a
written
authorization,
including clearly
defined scope and
objectives.

Standard metrics
are developed and
used to evaluate
the performance of
individual projects.

Program level
oversight
organizational
structure.

Approval authority
is consistent across
capital program.

Decision-Making
process defined and
supported by
quantitative
analysis.

Level 4

The project charter
process is highly
developed and
repeatable. Scope,
assumptions, and
constraints are
documented and
monitored.

Tracking and
reporting at regular
intervals against a
detailed baseline
across all projects.

Oversight structure
is fully integrated
with any and all
capital spend.

Integrated project
and operations
approvals.

Formal process in
place for Decision-
Making with
evaluation criteria
and methods for
evaluation.

BC Hydro - Site C Clean Energy Project

Site C Clean Energy Project

Level 5

Data from previous
projects are
consistently utilized
to refine scope,
define requirements
and improve upon
project management
processes.

Project progress
tracked and updates
available in real time.
All projects report
earned value.

Oversight structure is
part of a project-
based company
organization.

Continuously
evaluated against
oversight processes.

Process is managed
and linked with
progress monitoring
to allow foresight.

33
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EY | Assurance | Tax | Transactions | Advisory

About EY

EY is a global leader in assurance, tax, transaction and
advisory services. The insights and quality services we
deliver help build trust and confidence in the capital
markets and in economies the world over. We develop
outstanding leaders who team to deliver on our promises
to all of our stakeholders. In so doing, we play a critical
role in building a better working world for our people, for
our clients and for our communities.

EY refers to the global organization and/or one or more
of the member firms of Ernst & Young Global Limited,
each of which is a separate legal entity. Ernst & Young
Global Limited, a UK company limited by guarantee, does
not provide services to clients. For more information
about our organization, please visit ey.com.

© 2016 Ernst & Young LLP.
All Rights Reserved.

ey.com/ca
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1. Introduction

The 15" meeting of the Technical Advisory Board (the Board) was convened in
Vancouver between April 25 — 29, 2016. Since the last meeting of the Board, Mr. Karl
Rytters has resigned and Dr. Peter Mason has joined the Board. The past members of
the Board wish to express their appreciation to Mr. Rytters for his numerous contributions
to the project and they wish to welcome Dr. Mason, particularly since he already has had
a long association with the Site C Project.

The primary objectives of this meeting were to update the Board on the status of the
project since it has entered the Implementation Phase with the issue of the Main Civil
Works (MCW) contract. In addition, technical evaluation of some residual issues, as well
as new considerations arising from design submissions from the MCW Contractor were
required. The agenda for the meeting is included as Attachment A.

Two questions were put to the Board:

1. Are there any aspects of project construction that the Board would like to
bring to the attention of BC Hydro as construction begins on the Main Civil
Works?

2. Does the Board have any comment on the design of the Generating Station

and Spillways?

Responses to Question 1 are embedded throughout the body of this report while
Response to Question 2 can be found explicitly in Section 11, below.

2. Project Update

The Board received for information a brief summary of the status of the project and was
presented with the organizational structures associated with Operations, the Owner’s
Representatives, Engineering Design and Construction Management.

The Board expressed some concern about the apparent complexity of Quality Control
(QC) and Quality Assurance (QA) functions and was pleased to inspect the Project
Quality Plan that clarified roles and responsibilities.

In the experience of the Board, it is of value to have a direct report for QA to the VP,
Project Director, as well as that currently indicated to the Project Manager and Director
of Operations. This is particularly helpful when conflicts develop between compliance with
QA on one hand and potential conflicts with Budget and Schedule, on the other.
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3. Tracking Log

The Board received a status report on the Tracking Log. It is all in order. There are a few
items carried over from the Definition Design Stage that require resolution. The format of
the Tracking Log is being carried forward into the Implementation Stage.

The Board recommends that the Log be modified to indicate accountability to resolve
issues identified and a projected completion date.

4. Site Visit

The Board, together with several Project staff, flew from Vancouver to Ft. St. John and
visited the site during the day of April 26th. Following a construction activity overview in
the field offices a trip was made to the North Bank. This area facilitated viewing of several
areas such as: the Worker Accommodation (Camp) area, the Left Bank Stabilization
Excavation, the North Bank Road, the L3 Backfilling, River Road and the recently
completed Peace River Construction Bridge. Upon crossing the river, the South Bank
Initial Access Road was used to get to the Adit 5 area. A “Brown Bag” lunch was held
near the Adit 5 portal followed by a visit into the adit to observe the character of the rocks
and weathering profiles subjected to long term deterioration.

Following the Adit 5 visit the group proceeded to the South Bank Plateau along Septimus
Road and up to the rail siding area. With the recent Project and borrow area clearing, it
provided an excellent overview of the entire Project Area. The group then proceeded
back through the Project Area and to the field offices for final discussions.

It was evident throughout the day that this project is expansive and just the earthworks
alone are a tremendous undertaking. There were several Early Works Contractors
working on site developing roads, bridges and building offices and work facilities. The
Main Civil Works Contractor is in the process of receiving earthmoving equipment, setting
up facilities and developing equipment yards and offices.

The Board was impressed with the amount of work accomplished and the present activity.
It did not identify any areas for concern. Within a few weeks, with the completion of the
camp facilities and equipment available, the Civil Works Contractor should be in full
operation along the Left Bank as well as other areas of the site.

The site visit ended with dinner in Ft. St. John and returning to Vancouver by 9 PM.

5. Project Schedule

There are several Early Works Contracts underway preparing the site for the Major Civil
Works. The North (Left) Bank Site preparations entail: 1) Clearing, 2) Left Bank
stabilization, and excavation and hauling to Area L3, 3) Temporary worker camp, 4)
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Subgrade construction along the North Bank Road and River Road, 5) Completion of the
Temporary Peace River Bridge and 6) paving along 269 Road. The South (Right) Bank
preparations entail: 1) Clearing, 2) Granular aggregate production for roads, and 3)
Upgrades to various access roads.

At present the project is approximately one month late. It is not unusual to have difficulty
getting started, especially with a new site (Greenfield Site), where the entire infrastructure
has to be established in order to begin work. In addition, there are regulatory and
environmental restraints and requirements to be followed and procedures to be written
and approved before construction can start. Thus, it is most important at this time to get
all environmental requirements and submittals developed in time and on schedule in order
to start and maintain the Major Civil Works schedule.

6. Main Civil Works (MCW)

6.1 Overview

The Board received for information a summary of the major components embraced by
the MCW contract. The structure of Liquidated Damages and Early Completion Bonuses
was described. The evolution of the procurement process for the MCW contract was
presented and the scope of work assigned to the members of the Peace River Hydro
Partners (PRHP) joint venture and their subcontractors was outlined.

Arising from a discussion on schedule, the Board was advised that early instrumentation
of the right bank tunnel will not proceed as planned and the Contractor has put forward
an alternative to get performance data after tunneling begins. This is discussed in more
detail in Section 7.2 below. In this case, the Board would agree with the view that the
schedule requirements dominate, since the design already accommodates worst
anticipated rock conditions. Increased uncertainty associated with reduced data on rock
behaviour will simply affect the confidence in deciding to eliminate certain joints in the
RCC buttress intended to accommodate movements.

6.2 Independent Engineer

The Board welcomed a presentation from the Independent Engineer (IE) on his role as
well as the role of the Independent Environmental Monitor (IEM). The schedule of the
proposed works is much influenced by the timely submission to obtain Leaves to
Commence Construction (LCC). This process is not uncommon, but the complexity of the
project will require a dedicated effort to obtain the LCC’s and associated Leave to
Construct (LTC) in an efficient manner. It is fortunate that the IE has an intimate
understanding of the project.

However, the expansion of environmental monitoring and empowerment through the IEM
adds a new dimension of monitoring for the project, not so much in environmental
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monitoring, itself, but in degrees of scrutiny, high expectations and transparency. As will
be discussed later in this report, compliance consistent with public expectation will have
to be at the highest level. Potential threats to the project may arise from less than
meticulous compliance.

6.3 Construction Plan

The construction scope for 2016/2017 was outlined. Procurement needs have been
identified. Careful attention is being paid to interfaces. The Board received example field
inspection guides and found them generally comprehensive. The Board anticipates that
they will be living documents, subject to periodic revision after various field trials and
experience. The organization of the Quality Management System was presented and the
Board looks forward to inspecting specific deliverables at its next site visit.

7. Site Performance and Monitoring

7.1 Left Bank Update

As part of the Early Works contract, a portion of the Left Bank excavation was undertaken.
No significant deformation was detected and the sequence of strata uncovered was in
accordance with expectations.

The design anticipated displacement along BP25 during the Left Bank excavation. This
was a consideration in tunnel liner design. So far, none has been detected. However,
considerably more excavation is still to be completed. Monitoring will continue, but it is
possible that the displacement in the designs are over-predicted.

7.2 Right Bank Movements

The response of the rock in the right bank to the excavation has a high degree of
uncertainty. This has been accommodated in the design of the RCC buttress but
monitoring during excavation will reduce this uncertainty. The design anticipated to start
monitoring bedrock deformation behaviour prior to the initial excavations in the Approach
Channel. This would be undertaken by early construction of the Right Bank Drainage
Tunnel. This does not appear to be likely and alternative monitoring starting at a
somewhat later time has been proposed by the Contractor. The details are under review.

The Board agrees that a revised plan will likely have to be accepted provided the
alternative instrumentation configuration is judged to function in a reliable manner.
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7.3 Timber Shear Stability Review

The Timber Shear is a shear zone that will outcrop in the face of the right bank excavation.
It's geometrical and geomechanical characteristics have been summarized in detail. Its
characteristics are such that significant instability appears unlikely.

A monitoring plan has been put forward and, if found troublesome, mitigation measures
based on drainage and/or anchors have been formulated. From a kinematic perspective,
the attitude of the structure is favourable.

7.4 Instrumentation

The Project presented:
e Recent records taken at existing instrumentation

e Plans for future instrumentation of foundations and structures.

Currently, interest focusses on the left abutment instrument data because unloading of
the upper slope has started and about 1.7 million m* have been removed. Historically,
very slow creep was observed near the toe of the slope, at a rate of less than 0.5 mm/year.
Reduction of normal stresses, resulting from unloading, would conceivably affect the
displacements on BP 25. Recent data appear to indicate a reversal of the movements in
the lower slope but a clear trend is not seen. Slope indicators in the upper ranges of the
slope do not show lateral displacement but there are indications of settlements near the
base of the soil deposits. Multi-port piezometers and Westbay instruments picked up
piezometric total heads of less than El. 450 m, with a pronounced downward gradient.
The recent excavation shows perched water at higher elevations.

No movements are reported from the right abutment.

The Project advised on the instrumentation to be installed at the cofferdams, the RCC
buttress, the tunnel portals and the main dam. The instrumentation is well conceived and
properly arranged. The Board appreciates the provision of assignment of an
instrumentation engineer and supervisor, to take charge of the installation, being financed
by a provisional sum. Preferably, these specialists should be representatives from the
manufacturer of the instruments to ensure their correct installation and functioning.

The instrumentation has multiple purposes
1. Verification of design assumptions

2. Monitoring of the performance of slopes, foundations and structures during
construction
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3. Sustained performance and safety monitoring of the dam and its appurtenant
structures.

With respect to the first item, the instrumentation to be installed from the drainage gallery
in the right abutment was of particular interest, for instance in the incorporation of joints
in the RCC buttress. With the presently imposed time schedule for the gallery, the MCW
contractor has proposed alternative instruments to be installed from the ground surface.
The Board agrees with this alternative, provided the adequate instruments can be
provided and installed in time adjusted to the modified schedule. As determined in a
special study of the Project, the time interval in which useful data can be obtained is short
and efforts must be made not to lose this opportunity.

On the left bank, the displacements on BP25 are of particular interest because of the
potential consequences for the lining of the diversion tunnels. The Project updated the
analysis of the situation in this place, giving the conceivable range of deformations which
may develop.

The Board has the following additional comments on the instrumentation:

¢ Installation of piezometers under the RESMs in the valley floor to obtain
early information on the response of the shale to the added loads is
beneficial.

e Continuous monitoring of seepage flow underpassing the cofferdams.
Increase of seepage flows (and sediments carried with the flow) will give an
early warning of developing problems in the dams and their foundation is
useful.

e Software required for reading and reducing instrument data should be
supplied by the manufacturer of the instruments.

e The Project should install a data base for storage, retrieval and presentation
of the large volume of data that has to be collected. Advances in recent
proprietary systems should be evaluated.

e Damage to instrumentation caused by electric loads is a notorious problem.
The Project may investigate the possibility of mitigating this risk by use of
fibre optics for data collection and transmission.

7.5 Reservoir Shoreline and Slopes

The Board was informed on the present status of instrumentation along the reservoir
shoreline, updates on recently performed surveys and present plans for continuing works.

Existing instrumentation is quite comprehensive: 101 piezometers, 15 borehole
inclinometers, 7 meteorological stations. Some additional borehole inclinometers are
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planned for installation in the course of the current year and telemetry stations are being
placed.

A LiDAR survey produced a large volume of information, confirming ongoing deformations
of previously identified sections of reservoir slopes. The data do not permit quantitative
evaluation. Another survey, to be run in the course of the year, is expected to improve the
evaluation technique.

The Board appreciates the quality of the performed work and endorses the envisaged
complements to the monitoring installation and the programmed field surveys.

The Board suggests the investigation of the potential of INSAR to assist in the shoreline
monitoring, considering also the installation of specific reflectors.

8. Design Updates
8.1 Earthfill Dam

Crest Details - The Board was presented with a revision to the top of dam details during
Board Meeting No. 14 which indicated a reduction of the core zone width from 8.0 m to
3.8 m. This was further clarified during this meeting as simply an extension of the core
to El 467.9 m which reduced the top width to 3.8 m. The Board concurs with this change.

There were two small changes presented; 1) the inclusion of a fine granular Zone 3a in
the U/S shell, U/S of Zone 2a which terminates at El 457.0 m; which is 3 m below Minimum
Normal Reservoir Level, and 2) the addition of a coarse Granular Zone 3b to be provided
as D/S slope erosion protection from the crest down to El. 440.0 m. The Board concurs
with both of these changes.

Core Contact Zone — It is noted that the present core-rock contact material, designated
1b, has been increased to 600 mm in thickness. The Board concurs with this change.

Frost Susceptibility Design — The present design incorporates the following features; 1) a
minimum granular cover of 1.5 m, 2) draining of the core surface by shaping and 3) a
Zone 1c, which is a coarse impervious fill with 15 to 20% fines, in the top 2.0 m of the
core. The Board concurs with these changes and details.

8.2 RCC Buttress

The Main Civil Works Contractor met all technical requirements for the RCC Buttress
construction and there were no alternate proposals by any of the proposers. The present
schedule is to construct the Powerhouse Buttress, downstream portion of the spillway
stilling basin and service bay RCC pad in 2017; to construct the Spillway and transition
buttresses in 2018 and the Dam and Core Buttress in 2019.
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There are no design changes in the Spillway, Dam or Core Buttresses. There are only
minor changes in the Powerhouse Buttress that are now in progress that will not affect
the design or construction. It appears that the contractor will not have the Right Abutment
drainage tunnel in time to establish the instruments that were to measure the foundation
rock displacements beneath the RCC Buttresses due to the Approach Channel
excavations. The only present concern is that the proposed construction and gap joints
designed in the various RCC Buttress sections may therefore require installation given
the absence of movement information from the proposed tunnel instrumentation.

8.3 RCC Trial Mixes

There have been no RCC Mix submittals received from the Contractor, only sources of
cement and flyash submittals have been received. No submittals for the RCC trial
placements have been received. This no-response on the trial mixes could become a
problem since the trial mixes are necessary to confirm the RCC to be used and they take
time since the 365 day strength is normally required to confirm the final mix. This requires
urgent attention.

9. MCW Contractor Design Updates
9.1 Cofferdams

The Main Civil Works Contractor has in general terms adopted the conceptual design for
the cofferdams, as developed by the Project. The Stage 2 cofferdams are to be provided
with a slurry trench excavated through the overburden into sound shale. The
subcontractor for construction of the diaphragm wall remains to be determined.

The MCW contractor has submitted method statements and design reports for review and
approval. The Contractor plans or contemplates certain adjustments to the conceptual
design:

e Crest width 16 m instead of 10 m to accommodate traffic

e Sheet piles for construction of the tailrace wall

e Local diaphragm of interlocking steel piles

e For Stage 2 cofferdam vertical instead of sloping central core and

elimination of the upstream blanket.

Elimination of the blanket will increase the hydraulic gradient at the toe of the diaphragm.
In compensation it may be required to deepen the diaphragm in order to prevent hydraulic
overloading and erosion at the toe of the cofferdam.

Concerning the core, to the understanding of the Board, the respective material has not
yet been definitely selected. The design of the dam will have to consider the properties of

Site C Clean Energy Project Page 10 of 22



Annual Progress Report No. 1
July to September 2016
Appendix C

this material. The Board points out that the need for providing filters will also have to be
evaluated in this context. In addition, the Board recommends that the vertical core also
have a transition zone in the upstream direction to minimize extensive straining.

9.2 RSEMS

As the Board understands, the leaching tests in barrels and waste piles have been
completed. Final results were not available for review in the course of the meeting. It is of
particular interest to determine the proportions of hazardous components — if any — in the
leachate. As mentioned in earlier reports, the Board recommends collecting the leachate.
A corresponding methodology and design are to be developed. If the presence of
hazardous components should result and cannot be managed locally, the collected
leachate can be removed and treated elsewhere in order to facilitate permitting.

10. Debris Management

The Board received comprehensive presentations on studies underway by the Project on
debris handling during construction (diversion and impounding) and also for the
completed project. This is being done in conjunction with characterization of the
catchment which feeds into a comprehensive Catchment Management Plan. The Board
was impressed by the thoroughness with which this work is being undertaken and which
includes; LIDAR monitoring for change detection, the identification and monitoring of
unstable areas and the characterization of debris.

No debris clearance has started to date. However the Project is aware that this issue will
become more important once flows start to pass through the diversion tunnels with the
risk of intake blockage by overlong timber. An especially crucial stage will be during
impoundment up to a reservoir level of ElI +440 m when flows will be passing through just
one tunnel, converted to include internal orifices. The Project has correctly identified the
inability to shut the intake closure gate when the time comes as the key and unacceptable
risk. This could occur if neutrally buoyant timbers are carried in and jam the gate area.

e The Board concurs with the decision not to adopt coarse screening at the
intake lest it traps timber which could then affect the gate area. The Board
also notes the concern about the risk of upstream debris piers collapsing
and releasing “slugs” of debris.

e The Board concurs with the provision of the proposed debris trap upstream
of the tunnel intake however it doubts that it would be effective against
neutrally buoyant material, especially if the trap partially fills with sands and
gravels. The Board therefore recommends the Project consider the
possible use of low (say 2m high) anchored posts or similar barrier elements
with, say 4m gaps placed immediately downstream of the debris trap.
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e The Board fully supports the proposed change to the RFP for reservoir
clearance to require zero debris more than 5.0m in length (as much as
reasonably practical) below EIl. +440 m.

e The Board recommends that the Project considers the provision of sonar
monitoring of the intake and also the area just upstream, to give assurance,
when the time comes, that there is no impediment to successful gate
closure.

o Lastly the Board recommends that debris clearance is not delayed until the
last minute to ensure there is sufficient time for any proposed debris
clearance or management practices to be properly implemented.

The proposals for permanent shear and debris entrapment booms were presented and
the Board was content that these aspects also are being properly researched and
developed by the Project.

11. Generating Station and Spillways

Presentations were received by the Board on the developing designs of the Generating
Station and Spillways (GSS). These aspects have been the subject of overview by
specially constituted “Independent Senior Review” groups dealing with such aspects as;
design, constructability, equipment layouts and operations. The currently proposed
arrangements have clearly benefited from this scrutiny. For example it proved necessary
to slightly raise the upstream deck to better accommodate equipment at the spillway. The
Project outlined a number of other areas which have benefited from these detailed
reviews.

It was noted that the civil works drawings for the GSS are currently approximately 80%
complete. This is being followed by associated drawings for hydro and electro-
mechanical equipment.

The final layouts for both the Generating Station and Spillways are being developed using
REVIT, Building Information Modelling (BIM) software system. This will later incorporate
inputs from all other equipment suppliers and so be valuable in highlighting and avoiding
potential interferences. This will be especially useful in the development of later contracts
when it comes to specifying available space allowances for balance-of-plant equipment
and electro and hydro-mechanical (e.g., gate) equipment. These contracts are being
developed and it was noted that the spillway gates will require some additional hydraulic
model tests to be carried out by the gate manufacturer.

The low level gates have now been confirmed as vertical lift gates. This decision was
reached after widespread consultation and advice from a number of engineering
companies and operators. The Board concurs with this decision.
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Similar consultation has resulted in wire ropes being adopted for operating the radial crest
gates. The Board notes that one operating condition for these gates, and on which the
design of the main stilling basin was largely developed, would be prolonged discharge by
all gates operating at quite low gate openings. Gates can be prone to excitation and
oscillation under such small openings and the Board recommends that re-checks be
made to ensure the Project is satisfied that wire ropes would still be the most appropriate
option given these requirements.

12. Additional Matters

12.1 Induced Seismicity Update

At its last meeting, the Board made some recommendations to advance the Project’s
assessment as to whether the current precautions against fracking-induced seismicity are
sufficient for Site C. The area sterilized has been based primarily on judgement. Recent
technical developments in both BC and Alberta indicate that there is merit in supporting
these judgements by calculations based on current knowledge, particularly since
earthquake magnitudes of around 4.5, attributed to hydro-fracking, have been generated
in both BC and Alberta.

To this end, the Board recommends that Dr. Gail Atkinson be asked to provide BC Hydro
with ground motions reflective of a magnitude range of 4.5 — 5.0 and scaled to different
distances from the dam. This would allow BC Hydro to calculate, using simple Newmark
type calculations, the potential slip of the concrete structures at Site C along weak
bedding planes and thereby assess potential cracking of the structures.

12.2 Discussion on Threats to the Project

The successful construction of the Site C Project will involve a number of organisational
challenges which if not handled well and comprehensively could pose threats to the
project. The Board was satisfied that these had been identified by the Project but are
listed below with relevant comments and suggestions:

The Water Licenses require the Project to retain an Independent Environmental Monitor
(IEM) during the construction and commissioning phases of the works. Furthermore it is
noted that the IEM has delegated Stop-Work Order authority if the IEM is not satisfied
that environmental requirements are being met. The Project is adopting a pro-active
approach to deal with this matter which the Board fully supports. The Board considers
the biggest challenge will come from ensuring that all operational staff on the project and
at all levels are sufficiently instilled with the culture needed to maintain consistent
compliance. To assist with developing this, the Board would recommend that the Project
considers the use of a facilitator to lead regular high level coordination meetings with all
parties on the project and dedicated to ensuring this is understood and maintained at the
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highest level by each site Contractor. Each Contractor would then be responsible for roll-
down within their organisations.

The Board is also sensitive to the need for extensive “Leaves to Commence Construction”
to be issued by the Independent Engineer ahead of construction milestones as the work
proceeds. The Board notes that the Project is aware of the documentation schedule
needed to support that activity. The Board recommends that the Project considers
appointing a dedicated person to coordinate and supply all the necessary documentation
to the Independent Engineer in a timely manner as the work progresses.

The Board is pleased to note that the Project appreciates the complexity of interfaces
between the multi-faceted contracts on a project as large as Site C.

12.3 The Future Role of the Board

The role of the Board is outlined in the “Site C (Project) Reporting and Accountability
Framework”. In the short term the Board interprets this as:

¢ Confirming that site conditions are as expected as construction proceeds
e Assessing the effects of foundation conditions as construction proceeds

¢ Reviewing project milestones and advising as required as these are being
reached

To accomplish the Board’s short term objectives, the Board meeting schedules should be
developed according to project milestones.

In addition to this, the Board will be available for advising on any emerging aspects arising
from site-driven and/or contractor-driven changes that may arise, including the GSS
works. For example it is noted that further hydraulic model testing is envisaged as part of
developing the final designs of the spillway gates.

13. Summary of Recommendations

1. In the experience of the Board, it is of value to have a direct report for QA to the
VP, Project Director, as well as that currently indicated to the Project Manager and
Director of Operations. This is particularly helpful when conflicts develop between
compliance with QA on one hand and potential conflicts with Budget and Schedule,
on the other (Section 2).

2. The Board recommends that the Log be modified to indicate accountability to
resolve issues identified and a projected completion date (Section 3).
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It is most important at this time to get all environmental requirements and
submittals developed in time and on schedule in order to start and maintain the
Maijor Civil Works schedule (Section 5).

The complexity of the project will require a dedicated effort to obtain the LCC’s and
associated Leave to Construct (LTC) in an efficient manner (Section 6.2).

Compliance consistent with public expectation will have to be at the highest level.
Potential threats to the project may arise from less than meticulous compliance
(Section 6.2).

The Board anticipates that they will be living documents, subject to periodic
revision after various field trials and experience. The organization of the Quality
Management System was presented and the Board looks forward to inspecting
specific deliverables at its next site visit (Section 6.3).

The Board agrees that a revised plan will likely have to be accepted provided the
alternative instrumentation configuration is judged to function in a reliable manner
(Section 7.2).

Preferably, these specialists should be representatives from the manufacturer of
the instruments to ensure their correct installation and functioning (Section 7.4).

The Board has the following additional comments on the instrumentation:

0 Installation of piezometers under the RESMs in the valley floor to
obtain early information on the response of the shale to the added
loads is beneficial.

o0 Continuous monitoring of seepage flow underpassing the
cofferdams. Increase of seepage flows (and sediments carried with
the flow) will give an early warning of developing problems in the
dams and their foundation is useful.

o Software required for reading and reducing instrument data should
be supplied by the manufacturer of the instruments.

o The Project should install a data base for storage, retrieval and
presentation of the large volume of data that has to be collected.
Advances in recent proprietary systems should be evaluated.

o Damage to instrumentation caused by electric loads is a notorious
problem. The Project may investigate the possibility of mitigating this
risk by use of fibre optics for data collection and transmission.
(Section 7.4.)
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10.

11.

12.

13.

14.

15.

16.

17.

18.

The Board suggests the investigation of the potential of INSAR to assist in the
shoreline monitoring, considering also the installation of specific reflectors
(Section 7.5).

This no-response on the trial mixes could become a problem since the trial mixes
are necessary to confirm the RCC to be used and they take time since the 365 day
strength is normally required to confirm the final mix. This requires urgent attention
(Section 8.3).

The Board points out that the need for providing filters will also have to be
evaluated in this context. In addition, the Board recommends that the vertical core
also have a transition zone in the upstream direction to minimize extensive
straining (Section 9.1).

As mentioned in earlier reports, the Board recommends collecting the leachate. A
corresponding methodology and design are to be developed. If the presence of
hazardous components should result and cannot be managed locally, the collected
leachate can be removed and treated elsewhere in order to facilitate permitting
(Section 9.2).

The Board recommends the Project consider the possible use of low (say 2m high)
anchored posts or similar barrier elements with, say 4m gaps placed immediately
downstream of the debris trap (Section 10).

The Board recommends that the Project considers the provision of sonar
monitoring of the intake and also the area just upstream, to give assurance, when
the time comes, that there is no impediment to successful gate closure
(Section 10).

The Board recommends that debris clearance is not delayed until the last minute
to ensure there is sufficient time for any proposed debris clearance or management
practices to be properly implemented (Section 10).

Gates can be prone to excitation and oscillation under such small openings and
the Board recommends that re-checks be made to ensure they are satisfied that
wire ropes would still be the most appropriate option given these requirements
(Section 11).

The Board recommends that Dr. Gail Atkinson be asked to provide BC Hydro with
ground motions reflective of a magnitude range of 4.5 — 5.0 and scaled to different
distances from the dam. This would allow BC Hydro to calculate, using simple
Newmark type calculations, the potential slip of the concrete structures at Site C
along weak bedding planes and thereby assess potential cracking of the structures
(Section 12.1).
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19. To assist with developing this, the Board would recommend that the Project
considers the use of a facilitator to lead regular high level coordination meetings
with all parties on the project and dedicated to ensuring this is understood and
maintained at the highest level by each site Contractor. Each Contractor would
then be responsible for roll-down within their organisations (Section 12.2).

20. The Board recommends that the Project considers appointing a dedicated person
to coordinate and supply all the necessary documentation to the Independent
Engineer in a timely manner as the work progresses (Section 12.2).

21.  To accomplish the Board’s short term objectives, the Board meeting schedules
should be developed according to project milestones (Section 12.3).

Respectfully submitted,

Dr. Norbert R. Morgenstern Dr. Wynfrith Riemer

7 A At

Mr. Joseph L. Ehasz, P.E. Dr. Peter J. Mason
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Site C Clean Energy Project

Technical Advisory Board Meeting No. 15

April 2016
Location: Vancouver, BC
Detailed Agenda
Part 1 — Project Update and Main Civil Works
Time Title
08:30 to 08:35 | Safety Moment
08:35 to 09:00 | Introduction and Project Update

09:00 to 09:15

Update on TAB Tracking Log

09:15 to 09:35

Overview of Project Schedule and Site Preparations

09:35 to 10:15

Main Civil Works

L]

[ ]

Scope Review
MCW Bid Evaluation and Award
Construction schedule
o Milestones, Incentives and Liquidated Damages
o Diversion
o RCC
Independent Engineer and Leaves to Commence Construction

10:15 to 10:30

Break

10:30 to 12:00

Main Civil Works

°

2016/2017 Construction Scope

Interfaces

Construction Supervision and Management
Field Engineer Guides

Quality Management During Construction
Instrumentation data collection and interpretation

12:00 to 12:45

Lunch

12:45 to 13:40

Review of excavation modelling during construction

Left Bank Excavations
o Initial movement data
Right Bank Excavation

13:40 to 14:00

Timber Shear Analysis

14:00 to 14:30

Update on Instrumentation

14:30 to 14:45

Break

14:45 to 16:00

Technical Discussions

16:00 to 16:30

Reservoir Shorelines
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Technical Advisory Board Meeting No. 15

April 2016
Location: Vancouver, BC

Detailed Agenda

Part 2 - Field Visit

e
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Appendix C

Time

Title

06:45

Arrive at YVR (Vancouver Airport)

08:00 to 09:39

Air Canada Flight AC8181 from YVR to YXJ

09:39 to 10:15

Travel from FSJ Airport to Site Office

10:15 to 10:30

Coffee/Bathroom Break at Site Office

10:45t0 11:15

Construction activity overview and tailboard

11:15to 12:15

North Bank
s Worker Accommodation
* Left Bank Stabilization Excavation
¢ North Bank Road
* L3 Backfilling
* River Road
* North Bridge Approach

12:15to 12:45

South Bank River Level
s Temporary Construction Bridge
e South Bank Initial Access Road
* RSEM R6/R5b

12:45 to 13:15

Lunch at South Bank Construction Trailer

13:15 to 14:30

South Bank Terrace
e Adit5
e 2016 Approach Channel Excavation
¢ 2016 Power Buttress Excavation

14:30 to 15:30

South Bank Plateau

*  Septimus Road
* Septimus Rail Siding

15:30 to 16:00

Travel to North Bank Construction Office

16:00 to 16:30

Travel to Fort St. John for Dinner

16:30 to 17:45

Dinner

17:45 to 18:15

Travel to Fort St. John Airport

19:05 to 20:50

West Jet Flight WS3203 from YXJ to YVR
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Power smart

Site C Clean Energy Project
Technical Advisory Board Meeting No. 15
April 2016

Location: Vancouver, BC

Detailed Agenda
g Room #2, 800 — 1085 Du
Title
9:00 to 9:45 Design Updates:
o Earthfill Dam

e RCC mix design and trial placement

9:45 to 10:30 MCW Contractor Design Update
e Contractor Cofferdam Designs
e Contractor RSEM Areas Design

10:30 to 10:45 Break
10:45 to 11:30 Debris Management during Construction

11:30 to 12:00 Technical Discussions

12:00 to 12:45 Lunch

12:45 to 2:30 Generating Station and Spillways

e Design and Procurement Schedule

e Constructability Review and Independent Sr. Review
+ Spillways

e Power Intakes

e Powerhouse

14:30 to 14:45 Break

14:45 to 16:00 Technical Discussions

16:00 to 17:00 Discuss Role of Technical Advisory Board During Construction

17:30 t0 19:30 | Board Dinner ' The Keg - 688 Dunsmuir Street
TAB Members
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Site C Clean Energy Project
Technical Advisory Board Meeting No. 15
April 2016

Location: Vancouver, BC

Detailed Agenda

EF s o e gy
Y e

Attendees
TAB Members

09:00to 11:45 Technical Discussions

11:45t0 12:30 Lunch TAB Members

12:30 to 17:00 TAB prepare report TAB Members

ey

r §t., Vanc

criivgey B4
S SE,, vanoouver 5

Attendees
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As a result of the Environmental Assessment Certificate and the Federal Decision

Statement conditions, the Site C Clean Energy Project is required to submit a

number of plans and reports to various agencies. These plans and reports are

posted on the Site C Project website at www.sitecproject.com as they are issued.

This appendix contains a list of all issued documents as at October 31, 2016.

Mitigation, Management and Monitoring Plans

Aboriginal Plant Use Mitigation Plan

https://www.sitecproject.com/sites/default/files/Aboriginal_Plant_Use Mitigati
on_Plan.pdf

Aboriginal Training and Inclusion Plan

https://www.sitecproject.com/sites/default/files/Aboriginal_Training_and Inclu

sion_Plan.pdf

Accidents and Malfunctions Plan

https://www.sitecproject.com/sites/default/files/Accidents_and_Malfunctions
Plan.pdf

Agricultural Mitigation and Compensation

https://www.sitecproject.com/sites/default/files/Site C-Agriculture-Mitigation-Co

Plan Framework

mpensation-Framework.pdf

Agricultural Monitoring and Follow-up

https://www.sitecproject.com/sites/default/files/Agricultural %20Monitoring %20

Program

and%20Follow-up%20Program.pdf

Business Participation Plan

https://www.sitecproject.com/sites/default/files/BPP-20150605.pdf

Construction Environmental Management

https://lwww.sitecproject.com/sites/default/files/construction-environmental-ma

Plan

nagement-plan-aug-2.pdf

Construction Environmental Management

https://www.sitecproject.com/sites/default/files/ CEMP-Appendices-1-2016072

Plan Appendices - Part 1

6.pdf

Construction Environmental Management

https://www.sitecproject.com/sites/default/files/ CEMP-Appendices-2-2016070

Plan Appendices - Part 2

8.pdf

Construction Safety Management Plan

https://www.sitecproject.com/sites/default/files/Construction%20Safety%20Ma

nagement%20Plan.pdf

Cultural Resources Mitigation Plan

https://www.sitecproject.com/sites/default/files/Cultural_Resources_Mitigation
Plan.pdf

Del Rio Pit Development Plan

https://lwww.sitecproject.com/sites/default/files/Del %20Ri0%20Pit%20Develop
ment%20Plan.pdf

Emergency Services Plan

https://lwww.sitecproject.com/sites/default/files/Emergency Services Plan.pdf

Fisheries and Aquatic Habitat
Management Plan

https://www.sitecproject.com/sites/default/files/Fisheries_and_Aquatic_Habita
t Management_Plan.pdf

Site C Clean Energy Project
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Mitigation, Management and Monitoring Plans

Fisheries and Aquatic Habitat Monitoring

https://www.sitecproject.com/sites/default/files/Fisheries %20and%20Aquatic

and Follow-up Program

%20Habitat%20Monitoring %20and%20Follow-up%20Program.pdf

Health Care Services Plan

https://www.sitecproject.com/sites/default/files/Health_Care_Services Plan.p
df

Heritage Resources Management Plan

https://www.sitecproject.com/sites/default/files/Heritage _Resources_Manage

ment_Plan.pdf

Housing Plan and Housing Monitoring and

https://www.sitecproject.com/sites/default/files/Housing_Plan_Housing Mon

Follow-up Program

Prog.pdf

Labour and Training Plan

https://www.sitecproject.com/sites/default/files/Labour_and Training_Plan.pdf

Outdoor Recreation Mitigation Plan Draft

https://www.sitecproject.com/sites/default/files/Outdoor%20Recreation %20Mit

igation%20Plan_Draft.pdf

Recreation Program

https://www.sitecproject.com/sites/default/files/Recreation%20Program.pdf

Vegetation and Wildlife Mitigation and

https://www.sitecproject.com/sites/default/files/Veg_and_Wildlife_Mit_and Mo

Monitoring Plan

n_Plan.pdf

Vegetation Clearing and Debris
Management Plan

https://www.sitecproject.com/sites/default/files/Veg_Clearing_and Debris_Mg
mt_Plan.pdf

West Pine Quarry Development Plan

https://lwww.sitecproject.com/sites/default/files/\West_Pine_Quarry _Developm
ent_Plan.pdf

Wuthrich Quarry Development Plan

https://www.sitecproject.com/sites/default/files/Wuthrich_Quarry_Developmen
t_Plan.pdf

Site C Project Reports

Aboriginal Group Communication

https://www.sitecproject.com/sites/default/files/Report-annual-Aboriginal-Group-Comm

Plan 2015-2016 Annual Report

unication-Plan-2015-2016-20160705.pdf

Aboriginal Plant Use Mitigation

https://www.sitecproject.com/sites/default/files/Report-annual-Aboriginal-Plant-Use-Miti

Plan 2015-2016 Annual Report

gation-Plan-2015-2016-20160705.pdf
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Site C Project Reports

Aboriginal Training and Inclusion

https://www.sitecproject.com/sites/default/files/Report-annual-Aboriginal-Training-Inclu

Plan 2015-2016 Annual Report

sion-Plan-2015-2016-20160705.pdf

Agricultural Monitoring and

Follow-up Program 2016 Annual

https://www.sitecproject.com/sites/default/files/Annual-Update-Accidents-and-Malfuncti
ons-Plan-2015.pdf

Report

Air Quality Management Plan

https://www.sitecproject.com/sites/default/files/Appendix-A-RWDI-Site-C-Climate-and-

2015 Annual Report

Air-Quality-Monitoring-Annual-Report-2015.pdf

Business Participation Plan
2015-2016 Annual Report

https://www.sitecproject.com/sites/default/files/business-participation-plan-annual-repo

rt-july-29-2016.pdf

Construction Communications

https://www.sitecproject.com/sites/default/files/Site-C-Construction-Communications-A

2015-2016 Annual Report

nnual-Report-2016.pdf

Cultural Resources Mitigation

https://www.sitecproject.com/sites/default/files/Report-annual-Cultural-Resources-Mitig

Plan 2015 Annual Report

ation-Plan-2015-2016-20160705.pdf

Fisheries and Aquatic Habitat

https://www.sitecproject.com/sites/default/files/Annual-Report-Fisheries-Aquatic-Habita

Mgmt Plan 2015-2016 Annual

it-Managment-Plan-2015-2016.pdf

Report

Heritage Resources Management

https://www.sitecproject.com/sites/default/files/Report-annual-BCH-to-CEAA-Heritage-

Plan 2015 Annual Report

Rsrcs-Mgt-Plan-20160705.pdf

Vegetation and Wildlife Mitigation

https://www.sitecproject.com/sites/default/files/vegetation-and-wildlife-mitigation-and-m

and Monitoring Plan 2015 Annual

onitoring-plan-annual-report-2015.pdf

Report

Site C Clean Energy Project
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Site C Project Reports

Vegetation and Wildlife Mitigation

https://www.sitecproject.com/sites/default/files/vegetation-and-wildlife-mitigation-and-m

and Monitoring Plan 2015 Annual

onitoring-plan-annual-report-2015-appendices-part-1.pdf

Report Appendices Part 1

Vegetation and Wildlife Mitigation

https://www.sitecproject.com/sites/default/files/vegetation-and-wildlife-mitigation-and-m

and Monitoring Plan 2015 Annual

onitoring-plan-annual-report-2015-appendices-part-2.pdf

Report Appendices Part 2

Water Quality Management Plan

https://www.sitecproject.com/sites/default/files/Annual-Update-Water-Quality-2015-FD

2015 Annual Report

S-Condtion-7-5_0.pdf

Site C Clean Energy Project
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https://www.sitecproject.com/sites/default/files/vegetation-and-wildlife-mitigation-and-monitoring-plan-annual-report-2015-appendices-part-1.pdf
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https://www.sitecproject.com/sites/default/files/vegetation-and-wildlife-mitigation-and-monitoring-plan-annual-report-2015-appendices-part-1.pdf
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https://www.sitecproject.com/sites/default/files/vegetation%1eand%1ewildlife%1emitigation%1eand%1emonitoring%1eplan%1eannual%1ereport%1e2015%1eappendices%1epart%1e2.pdf
https://www.sitecproject.com/sites/default/files/Annual-Update-Water-Quality-2015-FDS-Condtion-7-5_0.pdf
https://www.sitecproject.com/sites/default/files/Annual-Update-Water-Quality-2015-FDS-Condtion-7-5_0.pdf
https://www.sitecproject.com/sites/default/files/Annual%1eUpdate%1eWater%1eQuality%1e2015%1eFDS%1eCondtion%1e7%1e5_0.pdf
https://www.sitecproject.com/sites/default/files/Annual%1eUpdate%1eWater%1eQuality%1e2015%1eFDS%1eCondtion%1e7%1e5_0.pdf
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Site C Clean Energy Project
Status of Compliance with the Conditions of the EAC #14-02

March 31, 2016

This report has been prepared to fulfill the Compliance Reporting requirement of the Site C Clean Energy
Project’s Environmental Assessment Certificate #£14-02 (October 2014), which states:

“The Holder must submit a report to EAO Compliance and Enforcement staff on the status of compliance
with the Conditions of this Certificate, and the conditions in Schedule B, at the following times:

a. at least 30 days before the start of construction; and
b. on or before March 31 in each year during construction and operation phases of the Project.”

This report has been prepared to meet the requirements of (b). It includes Table 1 which specifies the current
status of compliance with each of the conditions of the EAC and conditions described in Schedule B of the EAC.

The Project would be a third dam and generating station on the Peace River that would provide up to 1,100
megawatts (MW) of capacity and about 5,100 gigawatt hours (GWh) of energy each year to the province’s
integrated electricity system. The Project is as described in the Site C Clean Energy Project Environmental
Assessment Certificate (#E14-02), Schedule A.

Construction of the Site C Clean Energy Project has been underway for approximately eight months, since July
2015. During this period, construction crews have been busy undertaking site preparation activities, including:
clearing trees and vegetation at the dam site, upgrading public roads, building access roads at the dam site,
constructing a 1,600-person worker accommodation facility, excavation and slope stabilization, and work on a
temporary construction bridge across the Peace River. The dam site is currently being prepared for the
commencement of the main civil works (i.e., building of the dam).
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Appendix E

Annual Progress Report No. 1
July to September 2016
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