
























MEETING BETWEEN 
B.C. COMPTROLLER OF WATER RIGHTS  

(MINISTRY OF FORESTS, LANDS AND NATURAL RESOURCE OPERATIONS DAM SAFETY)  
AND BC HYDRO DAM SAFETY 

 
AGENDA 

 
19 and 20 January 2017 

Edmonds, Burnaby, B.C. 
 
Attendance from CWR: Glen Davidson, Tina Neale, Scott Morgan, Rob McLean, Will Jolley 
 
Date: 19 January 2017 
Location:  Edmonds 13P

th
P floor, Meeting Room 2 

Attendance from BC Hydro: Stephen Rigbey, Des Hartford, Terry Oswell 
  
2:00 CWR and Ministry Update 

 Changes in staffing 
 Other? 

 
 

 
Glen 

2:15 BC Hydro Application of the Dam Safety Regulation / Dam Safety 
Governance Manual 

1 Terry 

3:00 2016 Surveillance, DSR and OMS update 
- Walter Hardman Instrumentation 

2 Terry 

3:15 Engineer of Record discussion 3 Des 
3:45 Miscellaneous Discussions 

- Decommissioning the GMS Low Level Outlets 
- Oil and Gas – next steps? 
- Mount Polley fallout? 
- Jordan Diversion Risk Mitigation / incremental consequence? 
- Other? 

 

4 Stephen 

 
Date: 20 January 2017 
Location:  Edmonds - Conference Room 1 
Attendance from BC Hydro: Stephen Rigbey, Terry Oswell, Kay Ahlfield, Peter To (part-time), Paul 

Henderson (part-time), Gord Anderlini (part-time) 
 
8:30 Capital Projects Update 

- Overview and Update on selected projects 
 
 Spillway Gate Projects Update: Clowhom, Peace Canyon, WAC 

Bennett 
 Comox – Puntledge Flow Control Improvements 
 Reservoir Boom Project  
 Bugaboo Decommissioning 
 Bridge River Penstock Leak Detection & Protection 

 
 Alouette Headworks and Surge Tower Seismic Upgrade 
 Duncan Dam Core Raising and Instrumentation 
 WAC Bennett Projects, chute, rip rap, core casings 
 Wahleach – tailrace, instrumentation, OVDS 
 Campbell River System – JHT, LDR and SCA 
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Peter 
 
Peter 
Peter 
Paul 
Paul 
 
Kay 
Kay 
Kay 
Kay 
Kay 
 
 



9:30 Dam Safety Investigations Program 
Overview of projects, and update on selected projects 
 Cheakamus, Barrier Slide  
 Coquitlam Data Compilation and 3D Model 
 Hugh Keenleyside Low Level Outlet Operations 
 Strathcona Seismic Performance Assessment 
 Special Investigations – GMS and MCA 
 Stochastic Modeling of Extreme Floods – Columbia River System 

 
 WAC Bennett GIS 3D Model 
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Kay 
 
 
 
 
 
 
 
 
Gord 

10:00 Break   
10:30 Major Capital Projects 

 
Salmon River decommissioning (15 minutes) 
GMS – rip rap (15 minutes) – KK or Guoxi Wu 
JHT – Seismic Upgrade  (15 minutes) 
Ruskin – Seismic Upgrade to date (30-40 minutes) 
 

  
 
Zeljko 
 
Radmilla 
Saman 

12:00 End Meeting – lunch available from cafeteria   
 



 MEETING BETWEEN 
B.C. Comptroller Of Water Rights  

(Ministry Of Forests, Lands And Natural Resource Operations & Rural Development, Dam Safety Unit)  
and BC Hydro Dam Safety Staff 

 
AGENDA 

25-26 January 2018 
395 Waterfront Crescent, Victoria, B.C. 

 
Attendance from BC Hydro: Stephen Rigbey, Terry Oswell 
 Part-time:  Bob Schubak (Thursday only), Amy Stevenson (Thursday afternoon only) 
 Kay Ahlfield (Friday only) 
Attendance from CWR: Ted White, Tina Neale, Scott Morgan, Rob McLean 
 
Day 1 – 3P

rd
P Floor, Meeting Room 3 

Time Presentation PPT # Presenter 
9:00 Introductions and confirmation of agenda   
9:05 CWR and Ministry Update  Ted 
9:15 BC Hydro Update  Stephen 
9:25 2017 Dam Safety Unusual Conditions, DSR and OMS update  Terry 
10:00 Break   
10:30 Oil & Gas Updates  

- Injection / Peace Canyon Dam 
- Fracking near Site C 

  
Stephen 
Terry 

11:00 Cheakamus – Barrier Slide and Seismic  Terry 
11:30 Walter Hardman Consequence change & upcoming work  Terry 
12:00 Lunch   
1:00 John Hart Redevelopment Project Update  Amy 
1:40 Oroville Spillway & BC Hydro Implications (discuss Terzaghi here)  Stephen 
4:20 End Meeting   
 
Day 2 – 3P

rd
P Floor, Meeting Room 3 

9:00 Capital Projects Update 
 Bugaboo Decommissioning 
 Salmon River Decommissioning 
 Jordan River Next Steps in Risk Mitigation 
 Ruskin Seismic Upgrade 
 Alouette Headworks and Tower 
 Wahleach – Tailrace Improvements, Over-velocity System 

 Kay 

10:15 Break   
10:30 Capital Projects Update cont. 

 Campbell River System – Strathcona, John Hart (seismic) 
 La Joie / Terzaghi 

 Kay 

11:40 End Meeting   
*Could have used more time. 



2019 ANNUAL MEETING 
B.C. Comptroller Of Water Rights  

(Ministry Of Forests, Lands And Natural Resource Operations & Rural Development, Dam Safety Unit)  
and BC Hydro Dam Safety Staff 

 
AGENDA 

4-5 February 2019 
6911 Southpoint Drive, Burnaby B.C. (Edmonds) 

 
Attendance from BC Hydro: Bob Schubak, Terry Oswell, Eric Mainprize 
 Part-time:  Kay Ahlfield, Maureen DeHaan, Kendra Gibbons, Saman 

Vazinkhoo  
Attendance from CWR: Ted White, Scott Morgan, Rob McLean,  
 Part-time:  Connie Chapman 
 
Day 1 – 13P

rd
P Floor, Meeting Room 2 

Time Presentation PPT 
# 

Presenter 

10:00 Introductions and confirmation of agenda   
10:05 CWR and Ministry Update  Ted 
10:15 BC Hydro Update  Bob 
10:30 DSR and OMS update  Terry 
11:00 Surveillance Highlights  Eric 
11:40 Fracking near Site C update  Terry 
11:50 Flood Studies  Terry 
12:05 Lunch   
1:00 Overview of Capital and DI Projects, 10 year outlook  Kay 
 GIS / 3-D CADD Model Development, DSIS 

- demonstration 
 Kay 

Kendra 
 Hazards – update on Seismic and Flood  Kay 
2:30 Break   
3:00 Capital Projects Update 

o Campbell River System (Strathcona, Ladore and John Hart) 
o Bridge River (La Joie and Terzaghi) 

 Kay 

4:00 End Meeting   
 
Day 2 – 1st Floor Conference Centre, Meeting Room 1 
8:45 Alouette interim risk management (Phoned Connie + Web-Ex)  Bob 
9:50 Break   
10:00 Capital Projects Update cont. 

o WAC Bennett Dam 
o Ruskin 

  
Kay 
Saman 

11:00 Open discussion  All 

12:00 Lunch / End Meeting at 12:50   
 







February 4, 2019 

Fracking and 
Flood Studies 
 



• Three felt events 

• Caused by Fluid injection during 
hydraulic fracturing operations by 
CNRL 

• Located in the Kiskatinaw Seismic 
Monitoring and Mitigation Area 

• Immediate shutdown of fracking 
operations 

Nov 29, 2018 Seismic Event 

Information from the OGC 

Cause 

ML4.0 

Mw4.5 
ML3.4 



Location of 
epicenters in 
relation to Site C 

ML4.0 

Mw4.5 
ML3.4 



• Felt at site as a “strong jolt” 

• Construction related activities stopped 

immediately following the earthquake 

• Workers evacuated from behind 

cofferdams and tunnels 

• Visual inspections carried out next day 

• No damage observed 

• No changes recorded in instruments 

Nov 29, 2018 Seismic Event 

Response at Site C 

4 



• Communications with the OGC 

• Meetings with Crew Energy 

• Notification of upcoming activities within the 5 km 

buffer zone of Site C 

• Gathering of data from event 

Nov 29, 2018 Seismic Event 

Activities since the event 

5 



• Dam Safety Reviews 

• Spillway Functional Requirement reviews 

• FloodSiMM Study 

• Capital Project 

• Historic event (1999, 2012) 

Flood Studies 

Ways in which a flood study is triggered 

6 



Flood Studies 
2013 Review 

7 



Flood Studies 
Current Status 

8 

Dam/Landslide Consequence Capable of Routing 
Flood?

IDF Last updated Reference Date Reference Conclusion

Aberfeldie Concrete Dam High 50% PMF 1983 Yes 1999 N1732 No need to update

Alouette Earthfill Dam Extreme
Alouette Concrete Spillway Extreme
Bear Creek Earthfill Dam Low PMF 1985 H1850 Yes 2010 E823 No need to update

Buntzen Dam Significant 200 1983, 1985 H1543, H1788 No - dam overtopped 
but stable

2012 E924 1/1,000 routed

Cheakamus Concrete Dam Extreme
Cheakamus Earthfill Dam Extreme
Cheakamus Wing Dam
Cheakamus Saddle Dam No. 1 Significant
Cheakamus Overflow Channel Saddle D No. 2
Cheakamus Shadow Lk Saddle Dam Significant
Cheakamus The Barrier  

Clayton Falls Dam Significant 200 1987 H1971

Clowhom Dam Significant
Clowhom Saddle Dam Significant
Comox Dam Extreme PMF 2017 MER-261 No 2017

Yes1986 Relatively 
unchanged

Memo J.Finkenbine 
to P. To

2011

Inflow Design Flood as per OMS

PMF

PMF

50% PMF

Latest IDF Review

No need to update2006H15761983 ALU06DI-B500

Peak 6 hour inflow 
decreased from 4173 

cms to 2900 cms
CMS06DI-B400?2005H16251983

Yes

Expected to be yes 
once the PMF is 

recalculated





Date 

Fracking Induced 
Seismicity 
 



Induced Seismicity near Site C 
Septimus – Tower Seismicity Monitoring Array 

2 



Induced Seismicity near Site C 
Magnitude 2.05 event – April 2017 

3 



• Notification of activity within the 5 km buffer zone could happen in the next couple of months 

• BC Hydro proposes to go to the Oil and Gas Commission once notified requesting the following 
actions from Crew 

• For earthquake >Mw2 or measured ground motion >0.05g (initial level chosen for discussion), 

Crew Energy will notify BC Hydro (through DSOP) within 24 hours and provide the date, time, 

magnitude (Mw), epicenter (latitude, longitude), focal depth and the associated uncertainty.  

• Within two weeks of the event, Crew Energy will provide full SEED files for the event. 

• Within 30 days after well operations are complete within the buffer zone, full SEED files for all 

recordings  from earthquakes with ground motions greater than 0.02g (or 0.008g once the OGC 

requirement changes) are to be provided to BC Hydro.  

•  Further discussion with Crew and the Oil and Gas Commission planned to discuss above 

Discussions to Date 

Crew Energy 

4 
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