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Disclaimer and Land Acknowledgment 

• This presentation is being recorded and will be saved on the cloud Zoom Canada datacenter (learn 
more about this at ubc.zoom.us) This presentation and recording are not allowed to reproduce or 
distribute without prior notice

• Recording will only be used for the presenter’s personal web portfolio and academic review. It 
follows the “Co-op work term technical assignment release form” requirement

• Information presented may change based on project planning and ongoing engineering activities 

• Figures, pictures, videos, and data sources are BC Hydro’s property, regardless of the author of the 
pictures shown in this presentation, unless otherwise noted

• This file and presentation are defined as NON-NERC CIP

• I would like to acknowledge that the Site C project is situated on the traditional territory of the 
Saulteau First Nations. Myself, as a UBCV student; UBC Point Grey campus is located on the 
traditional, ancestral, unceded territory of the Musqueam people. I would also like to acknowledge 
that you are joining us from many places, near and far, and acknowledge the traditional owners and 
caretakers of those lands.
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Outline

Introduction
• Site location and facts
• MCW & GSS
• Main components

Technical
• IFC drawings
• CO/CR drawings
• Connections and relationships 

Analytical
• Rebars
• Concrete
• Geological

Conclusion
• Current site status
• My contribution
• Recommendations 

Location
• Peace river

• Two existing dams

• Third dam

Figure courtesy of the Site C website - www.sitecproject.com
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named “hydro” but transmits electricity?

is building another clean energy station?

Why BC Hydro
Introduction

• BC Hydro and Power Authority

• Third largest electric utility in Canada

• Serves more than 94% of BC’s population

• 30 hydroelectric generating plants

named “hydro” but transmits electricity?

is building another clean energy station?Why BC Hydro
Introduction

Data source and prediction: BC Stats

5,147,712

2020

6,550,640

2041

2.8

AVERAGE 
FAMILY SIZE

~500,000

NEW FAMILIES 
IN BC
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Site Facts

9330
HECTARES

SITE C 

RESERVOIR

5100
GIGAWATT 
HOURS OF 

ELECTRICITY

100
YEARS OF 

RENEWABLE 
ELECTRICITY 
(AT LEAST)

450,000
HOMES PER 
YEAR IN BC

Typical family 
using ~

10,715 kWh 
per year*

* https://shrinkthatfootprint.com/average-household-electricity-consumption/

What is GSS? 

GSS – Generating Station and Spillway

MCW – Main Civil Work

…
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Picture courtesy of the Site C website - www.sitecproject.com

Earthfill
Dam
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Earthfill Dam
• Maximum height above riverbed – 60m

• Above lowest foundation – 75 m

• Crest length 1050m

• Width 10m

Introduction

• Reached elevation 445m

• ~85% complete

Approach 
Channel

Intakes
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Approach Channel

Approach Channel
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Approach Channel
• Water passage, future riverbed

• ~ 190m wide

• Foundation preparation, water 
resistance 

Intakes

Picture courtesy of the Site C website - www.sitecproject.com
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Intakes

• Trash racks

• Operational and 
maintenance gates

Introduction

Headworks

• Hydraulic Mechanical Equipment

• Radial gates

• Hoist house

• Gantry crane  
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Generating 
Station

Generating Station

Penstocks Generators and Turbines 

Introduction
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Penstocks
• Elevation drop: ~40m

• Six penstocks

• Flexible couplings

Confidential information is redacted 

Introduction

Generators and Turbines 

Francis Turbines

• Six units

• One complete unit depth of ~35 meters 

Introduction

Confidential information is redacted 
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Spiral Case

• Widest internal diameter ~8m

• Water runs through turbine

• Stay vanes

• Wicket gates

Generate power!
• Turbine shaft

• Stator winding

• Rotor rim and poles
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Draft tube & 
Pier 

• Water outlet

Generators and Turbines 

• Hydraulic Machinery

• Bracket

• Stator
• Frame

• Winding

• (Turbine guide) Bearing

• Rotor

• Rotor Poles

• Magnetic Flux

• Stress and Ventilation 

Technical

Video courtesy of VOITH on YouTube
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Right Bank 
Foundation 
Enhancement

• Depth of the piles max. 40m

• ~ 100 piles in total are drilled

• Improve seismic loads and 
structural stability 

Confidential information is redacted 
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Auxiliary 
Spillway

Spillway

Stilling Basin

• Safety purposes

• 3 bays

• 6 overflow channels

• 1 auxiliary spillway

Spillway and 
Auxiliary Spillway
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Outlets, Jet Deflectors

• Elevation drop max ~50m

Photo courtesy of https://protonsforbreakfast.wordpress.com

• Discharge of high velocity 
water into lower velocity area

• Outlet erosion control 
structures

Stilling Basin
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Drawings

Issued for Bidding

Issued for Construction

Shop Drawing

Mark-up Drawing (Redlines) 

Record Drawing

Technical

Drawings
Issued for Bidding

Issued for Construction

Shop Drawing

Mark-up Drawing

Record Drawing

Technical

• General

• Concrete Outline

• Concrete Reinforcement

• Lift 

• Electrical / Grounding

• Formwork

• …
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Drawings
Issued for Bidding

Issued for Construction

Shop Drawing

Mark-up Drawing

Record Drawing

Technical

Some information is blurred  

• Concrete reinforcement

• Concrete outline

Outline Drawings
Issued for Bidding

Issued for Construction

Shop Drawing

Mark-up Drawing

Record Drawing

Technical

Some information is blurred  

• Where is the lift?

• Concrete shape

• Concrete strength (A2)

• Finishes (F4)

• Embedded parts

• …

WL-CH-08B1
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Lift Drawings
Issued for Bidding

Issued for Construction

Shop Drawing

Mark-up Drawing

Record Drawing

Technical

• Lift shape
• Stay-form
• Water-stop
• Check if it is consistent with IFC

Some information is blurred  

Reinforcement Drawings
Issued for Bidding

Issued for Construction

Shop Drawing

Mark-up Drawing

Record Drawing

Technical

Some information is blurred  

• Where is the lift?

• Rebar spliced location and 
requirement

• Rebar size

• Hook, angles

• …

WL-CH-08B1
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Rebar Drawings
Issued for Bidding

Issued for Construction

Shop Drawing

Mark-up Drawing

Record Drawing

Technical

• Rebar size, quantity, type

• Spacing and splicing

• Rebar cover

• Concrete strength

• …

Some information is blurred  

Drawings
Issued for Bidding

Issued for Construction

Shop Drawing

Mark-up Drawing

Record Drawing

Technical
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Redline Drawings
Issued for Bidding

Issued for Construction

Shop Drawing

Mark-up Drawing

Record Drawing

Technical

• Changes made through 
official documents

• Addition, subtraction, 
changes, modifications, etc. 

Some information is blurred  

Drawings
Issued for Bidding

Issued for Construction

Shop Drawing

Mark-up Drawing

Record Drawing

Technical

• Engineering Design Team

• Review, approve, stamp, seal
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Field Review Plan 

• Pre-inspection tasks

• Before sign-off

• Final Observation

• After sign-off

• After pour completion

Analytical

Rebar Inspection
• Rebar

• Water-stop

• Stay-form/Bond breaker

Analytical
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Rebar / Pre-panel Inspection
• Rebar

• Water-stop

• Stay-form/Bond breaker

• Surface cleanness

• Thermal Control Plan (TCP)

Analytical

Thermal Control Plan 
(TCP)

• Minimize temperature difference

• Protect concrete during the curing process 

• Prevent concrete from cracking

• Both winter and summer

Analytical

Some information is blurred  
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Cooling lines

• Mass concrete: typically having 
a minimum dimension equal or 
greater than 1m (CSA A23.7.6.3.1)

• Exothermic reaction

• Not using low heat cement? 
Cost effective? 

Analytical

Transmission 
Lines
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Site C 
Substation
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Why called engineers if we are just measuring, comparing, and 
finding errors, and tell contractors to fix them?

I heard the geological conditions at Site C is pretty bad, how to 
mitigate the impacts and make this feasible? 

Do we need some special tests during the construction to make 
sure this giant hydro facility works properly and safely? 

How to install rebar, and then pour mass concrete? How much 
concrete does Site C need per day?

Analytical 
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Rebar installation problems
Analytical 

• Spacing, splicing, cover distance, development length, size…

Spiral Case Pressure Test

• Testing pressure ~920 kPa

• Minimum 5 hours

• No leakages allowed

• Lower to 60% of designed pressure during 2nd stage concrete 
placement

Analytical 
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1000+ m³ concrete 
pour in one lift

• Check everyday

• Communicate with 
journeyperson 

• Locate potential problems

• Solve before it’s getting 
complicated

Analytical 

Formwork installation
Analytical 

• Cover distance
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Pouring 
concrete

• Mix design

• Finish type

• Vibration

• Free fall

Sum up - Inspections
Analytical 

• Surface, CJ, CTJ, water-stop, TCP, rebar, formwork
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Geological
• Shales are fragile 

• Rock shear – fault gouge

Foundation preparation 
and Liner system

• 3 foundation preparation for rock surfaces types

• 4 liner system types
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Slush grout, 
dental concrete 
and mudslab

Analytical 

• Area/size compaction?

• Strength differs

• Maximum aggregate size 
differs

• Smoothen the surface

Waterproof!

• Water curtain 

• Waterproof membrane 
(CARPI Liner)

• Electrical conductivity test

Picture courtesy of the MCW Team
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Nov. 29 – Surface Prep.

Dec. 05 – Final Check (Pre-panel check)

Dec. 04– Rebar Inspection

Dec. 07 – Concrete poured and curing in progress

Conclusion and Recommendations
Conclusion 

• GSS scope of work

• Very fast-paced project

• SAFELY achieving Ready for 
reservoir filling by July 1st, 2023

• Recommendations
• For GSS

• For General Contractors 
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Learn everyday, think everything, big or small.

“Smart about power in all we do.”

Thanks for your listening.

Thanks to everyone here at Site C. 
Recording will be available at 
https://andrew.azsecf.site 
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