
COLLIERY DAMS 

HISTORY, EMERGENCY MANAGEMENT 
REGULATION AND FUTURE 



HISTORY OF COMPLIANCE 
COLLIERY DAMS 

100 YEARS  
OF COMMUNITY 
History, Culture,  

Recreation, 
Natural 

Environment,  
Social Equity  

and  
Risk 

 



Decades of Colliery Dam files and studies 

Chase River Study 5 August, 1980 
  
HOWARD DAM NUMBER THREE 
 
Upstream concrete wall on structure 



Chase River Drainage Basin Study 
February 1981 

 
a proposal to 
THE CITY OF 

NANAIMO 
 
Willis Cunliffe DeLCan 

Tait 
 
CONSULTING 

ENGINEERS & 
PLANNERS 

 



Watershed study 1981 



Upper chase river dam safety review 2003 



Underwater Sonar Profiling Survey 
Of Westwood, Middle and Lower Chase Lakes  

November 4th and 18th 2003 
 December 5, 2003 

 
For The City of Nanaimo 
 
November 4th and 18th 2003 
•  Information regarding survey 

techniques and processing  
 
Approval for disclosure of these 

practices to third parties must first be 
obtained in writing from 

Prepared by 
 
AquaCoustic Remote Technologies 

Inc.. 
 



OPERATION, MAINTENANCE AND SURVEILLANCE (OMS) 
MANUAL for CHASE RIVER DAMS  

 

 December 5, 2003 

THE CITY OF NANAIMO 
  
• •Upper Chase River Dam  
• •Middle Chase River Dam  
• •Lower Chase River Dams  



2003 DAM SAFETY REVIEW 
REPORT ON UPPER CHASE RIVER DAM 
 
Submitted to: Greater Nanaimo Water District Nanaimo, B.C. V9R 5J6 
 
Issued for comment by Water Management Branch 
 
Added plan from 1944 as revised Fig 1.2.; and revised Fig 3.2. 
 
DIS1RIBUTION: 
• 3 Copies- Greater Nanaimo Water District 
• 1 Copy - · City of Nanaimo, Engineering Library 
• 1 Copy -  City of Nanaimo, Public Works Library 
• 1 Copy - Land and Water British Columbia, Victoria Water Management 

Branch, Dam Safety Office 
• 1 Copy- Land and Water British Columbia, Vancouver Island Region 
• 2 Copies- Golder Associates Ltd, Burnaby. 
 
March, 2004 24 Nov03 18 Mar04 
03-1411-103 



UPPER 
 

 CHASE  
 

DAM 
 

 SEISMIC 
 

 ASSESSMENT 
 

 2005 



INVESTIGATIONS 
 OF THE RISK 

CATASTROPHY,   
MANIFEST 
DESTINY 

OR 
ACCEPTABLE  

RISK 



Risk Assessment January 2014 



Risk assessment 2014 January 



Risk assessment 2014 January 



Risk assessment 2014 January 



Risk assessment 2014 January 



Risk assessment 2014 January 



Watershed 
upstream 
reviews 

Has the watershed be studied –  hydrology and volumes of water calculated 



LONG TERM 
INVESTMENT AND 
INVESTIGATION 



Many Spillway investigations  



After numerous reports  
confusion on spillway size 

Originally 35 M3 P/Sec then determined to be 55 M3 P/Sec 

Other method of calculation puts the spillway over 100 M3 



Studies on flows and capacity 

THE COMMUNITY EXCEPTS MANY RISKS AND STANDARDS  



It is staff’s professional obligation to provide accurate and relevant 
technical, financial and legal advice 

From:Susan Clift 
Sent:January 22, 2013 11:09 
To:Mayor&Council; SENIOR LEADERSHIP TEAM  
Cc: Philip Cooper; Bill Sims 
FW: Engineering Work for the Colliery Dams Removal Project   
Whether the dams will be remediate or removed or reconstructed is a decision that will be completely 
 up to Council.    It is staff’s professional obligation to provide accurate and relevant technical,  
financial  and legal advice from which Council can make an informed decision. Council has  
asked for more detailed costing information on the alternatives to dam decommissioning.  In  
considering whether to change the current course of action, Council may weigh such factors as: 
 
• public safety and Council’s liability, 
• tolerance for short term and long term risk,  
• initial capital cost,  
• tolerance for park disruption, 
• tolerance for ongoing costs to upgrade the dams as standards change over time,  
• the likelihood of professional assurance and regulatory approvals,  
 
the desires of the affected communities: those that are in the inundation zone, those that are park  
users, and the SFN perspective. Staff will use best efforts to pull all of this information together and  
provide recommendations in an expeditious manner.   
Susan Clift, P.Eng. 
Director, Engineering & Public Works 
(250) 756-5301 susan.clift@nanaimo.ca 

3 MIN FAILURE 150 DEATHS 

PROVEN INACCURATE  

https://webmail.nanaimo.ca/OWA/redir.aspx?C=1ad3f6f51bfd4c36a43d6200368f81dd&URL=mailto%3asusan.clift%40nanaimo.ca


Planning based on catastrophic failure 

3 MIN FAILURE 150 DEATHS PROVEN INACCURATE  



EXERCISE COLLIER COLLAPSE 
MASTER SEQUENCE OF EVENTS LIST 

SEPTEMBER 20, EXERCISE COLLIER COLLAPSE 
 

EXERCISE COLLIER COLLAPSE MASTER SEQUENCE OF EVENTS LIST 
• Set Time From To Input Expected Action or Prompting Questions Teaching Points 
•  1300 Exercise Introduction:; Review of exercise goal, objectives and conduct;  
• Goal: To practice the ECC Planning Section in managing information and conducting action 

planning 
• Objectives: To review the following:The action planning process;Preparation of a Situation 

Report;Management of a master log; andManagement of graphic displays (maps, etc) 
• Conduct: This exercise will be conducted using the tabletop exercise format. Over approximately 

a three-hour period various “vignettes” will be presented to exercise participants describing 
specific events. Participants will consider the event, describe their response, and the exercise 
director will facilitate a discussion of this response among the other exercise participants.This 
exercise will commence with a shift-change at the beginning of the second operational period. 
Rather than starting from the beginning of a response, the ECC Planning Section will plan the 
third and fourth operational periods. At the same time, they will continue to update the master 
event log and graphic displays.  

• Exercise controllers will simulate non-Planning Section ECC functions. 
• Review the scenario: 
• Heavy rainfall threatened the dam structures and in anticipation of a possible collapse an 

evacuation of the inundation area was ordered. Predications were accurate and approximately 30 
minutes after ordering the evacuation the dams failed. Although the evacuation of the inundation 
area was generally successful and most residents were safely moved to higher ground some 
people refused to evacuate and a search-and-rescue operation is in progress. Fortunately the 
evacuation occurred outside school hours so staff and school evacuation was not required, 
however the school has suffered flood damage.Approximately  

• 1000 persons have been evacuated to various locations outside the 
inundation area.  



Risk based on flawed 
information 

 
no catastrophic collapse 

Dam Safety based their risk on the catastrophic collapse that was proven false. 



From: Morgan, Scott FLNR:EX [Scott.Morgan@gov.bc.ca] 
Sent: November-24-14 7:47 AM 
To: 'cliffmarcil@telus.net' 
Subject: Middle Chase River Dam and Lower Chase River Dam, Colliery Park 
Ref: 210330 
Cliff Marcil 
Nanaimo, BC 
Email: cliffmarcil@telus.net 
Dear Cliff Marcil: 
Re: Middle Chase River Dam and Lower Chase River Dam, Colliery Park 
Thank you for your email of November 13, 2014 regarding the dams in Colliery Park, Nanaimo. I have been asked to 
respond on behalf of Glen Davidson, Comptroller of Water Rights. 
In the Province of British Columbia, dams are regulated under the Water Act, BC Dam Safety Regulation. The objective 
of the Regulation is to minimize the risk of loss of life and damage to property and the environment from a dam breach 

by 
requiring dam owners to inspect their dams, undertake proper maintenance and ensure that these dams meet current 
engineering standards. The Act and Regulation are available under the “Legislation” section of the Dam Safety Program 
website: http://www.env.gov.bc.ca/wsd/public_safety/dam_safety/index.html . 
Our office is awaiting new information from the City of Nanaimo regarding the consequence classification based on 
recent engineering studies. Failure consequence classification is based on the potential for loss of life and impacts to 
infrastructure and the economy should one of the dams fail. Until we are able to review the new information, both of the 
Colliery Park dams remain classified as extreme failure consequence under the BC Dam Safety Regulation. 
As you mention, many engineering studies have been undertaken by the City of Nanaimo on the Colliery Park dams. 
Undertaking these studies is consistent with the requirements for a dam owner under the BC Dam Safety Regulation. 

The studies have determined there are potential safety hazards for both the Lower and Middle Colliery dams. The 
Regulation 

requires that should a potential safety hazard be revealed, the dam owner must prepare a plan that identifies and 
prioritizes any actions required to correct the potential safety hazard in a timely manner. The City of Nanaimo has 
identified a plan and is currently moving forward to address the potential safety hazards found with the Colliery Park 
dams. Although our office has not issued specific timelines, we are working closely with the City of Nanaimo to resolve 
the issue with the Colliery Park dams in a timely manner. 
Yours truly, 
Scott Morgan 
Head, Dam Safety Section 

2014 November 
DSS still 

classified as 
extreme 

DSS, Never retracting letters to the newspaper on 
catastrophic collapse, 1800 impacted and 150 deaths 



JAN. 18 2011 DAM 
INSPECTION 

FOR 2010 
 RECEIVED AT 
 DAM SAFETY  

 
NO CONCERNS 



JAN. 8 2012 DAM 
INSPECTION  

FOR 2011  
RECEIVED AT 
 DAM SAFETY 

 
 NO CONCERNS 



FEB 24 2012  
EMAIL FROM 

CITY 
DESCRIBES THE 

PONDS AND 
  

 DSS ASKED…  
HELP  

NEEDED 
TO KEEP FOCUS 

ON RISK…  
THAT DID NOT 

EXIST 



 FEB 24 2012  
EMAIL FROM 

DSS 
  

 DAM SAFETY 
OFFER TO 

 DO OUR BEST 
TO HELP 

OUT 
 

RISK THAT DID 
NOT EXIST 



Show me the money 
 

by  
doing the right thing 

No deficiencies can be determined by DSS self help guide checklist 



In the Business of Emergencies and 
 Emergency  Management 

There is usually no next time, no 2nd chance  
And there is no time out 

EMERGENCY MANAGEMENT 



We know some events build slowly! 

With FLOODING for example: 
 there will be a  next time, but still no 2nd chance, 
 or  time out 



And some events just build! 

With Pandemic Influenza for example: 
 there will be a  next time,  but still no 2nd chance,  
or  time out 



There are far greater concerns facing Nanaimo  
drought, water interruptions, earthquakes 



Categorized Disasters 

Natural     Industrial 
Earthquake   Urban Fire 
Flood      Hazardous 
Forest Fire            Materials 
Landslide     Explosion 
Severe Weather    Structural 
Wind Storm        Collapse 
       Transportation 
          Social/Political 
           Bomb Threat 
           Sabotage/Terrorism 
           Riot 



EMERGENCY PLANNING OBJECTIVES 

1. Assess Risks

4. Plan for
Recovery

3. Plan for
Response

2. Mitigate Risks

5. Ensure
Preparedness

6. Evaluate and
Renew Program

LOCAL AND INTERGOVERNMENTAL PLANNING OBJECTIVES 



Emergency Program Guide 
 Strategies for the Six objectives.  

Objective 1 — Assess Risks 
1-1  Identify and Map Vulnerabilities 
1-2  Research Risk Questions, Record Results 
1-3  Identify and Map Risk Areas 
1-4  Upgrade Risk Assessment Report 

Objective 4 — Plan for Recovery 
4-1  Establish Recovery Procedures 
4-2  Identify Sources of Assistance 
4-3  Adopt Community Redevelopment Plans 

Objective 2 — Mitigate Risks 
2-1  Identify Mitigation Options 
2-2  Promote Fire Safe Community Program 
2-3  Mitigate Dangerous Goods Risks 
2-4  Facilitate Flood, Landslide Program 
2-5  Revise Land Use Plan to Mitigate Risks 

Objective 5 — Ensure Preparedness 
5-1  Identify ECC Members and Alternates 
5-2  Establish ECC Facilities and Equipment 
5-3  Train ECC and Other Personnel 
5-4  Conduct Exercises and Debrief 
5-5  Advise Public on Preparedness 

Objective 3 — Plan for Response 
3-1  Verify Resource Contact Information 
3-2  Update Agency Plans and Agreements 
3-3  Plan for Evacuations 
3-4  Facilitate ESS Program 
3-5 Update Plan  
3-6 Verify Response Capabilities 

Objective 6 — Evaluate & Renew Program 
6-1  Develop Record-Keeping Systems 
6-2  Design Annual Report 
6-3  Develop and Recognize Volunteers 
6-4  Upgrade Program Guide 



There are far greater concerns facing our 
NANAIMO and region 

• Aircraft Crash 
• Atmospheric Hazards 
• Dam Failure 
• Disease and Epidemics 
• Drought 
• Explosion 
• Fire  

– Urban 
– Industrial 

• Flooding 
• Hazardous Materials 
• Landslide or Debris Flows 

• Lost Persons 
• Marine incident 
• Motor Vehicle crashes 
• Power Outages 
• Rail Crashes 
• Seismic Event 
• Social disturbance 
• Structural Collapse 
• Telecommunications failure 
• Terrorism 
• Volcanic Ash Fallout 
• Wildfires 

Manifest Local Threats  
Getting back to Life or Business as usual. 



Simple subjective numeric 
 risk calculations 

Consequence  
• 4 Catastrophic 
• 3 Major 
• 2 Serious 
• 1 Minor 

Probability 
• 4 Certain  
• 3 Probable 
• 2 Possible  
• 1 Unlikely 

Earthquake 4 x 2 = 8        Hazmat 3 x 3 = 9 



Simple subjective numeric 
 risk calculations for dams 

Consequence  
• 4 Catastrophic 
• 3 Major 
• 2 Serious 
• 1 Minor 

Probability 
• 4 Certain  
• 3 Probable 
• 2 Possible  worst 
• 1 Unlikely 

Q 1000 yr  1 x 1 = 1        at worst 1 x 2 = 2 



Risk Assessment -  WTSHTF 

• Aircraft Crash 
• Atmospheric Hazards 
• Dam Failure 
• Disease and Epidemics 
• Drought 
• Explosion 
• Fire  

– Urban 
– Industrial 

• Flooding 
• Hazardous Materials 
• Landslide or Debris Flows 

• Lost Persons 
• Marine incident 
• Motor Vehicle crashes 
• Power Outages 
• Rail Crashes 
• Seismic Event 
• Social disturbance 
• Structural Collapse 
• Telecommunications failure 
• Terrorism 
• Volcanic Ash Fallout 
• Wildfires 

Getting back to Life or Business as usual! 



RISK IS ACCEPTABLE 
• Under this BC regulation, 

emergency plans prepared by 
local authorities must reflect 
an: 

...assessment of the relative risk 
of occurrence and the potential 
impact on people and property 
of emergencies or disasters... 
 

• Identify threats 
• To Provide framework for 

identifying and managing 
risks. 

• Identify risks associated with 
a particular course of 
actions designed to deliver a 
particular outcome.  

• Once identified those risks 
are managed to limit the 
potential of adverse results 
and achieve the desired 
outcomes.  

• Risk management is a 
cyclical process.  
 



Chase river water shed 



REMINDER OF WESTWOOD LAKE, 
COLLIERY DAM 

 9 DAMS 

 EXIST  

IN  

THE CITY 



Watershed catchments the ponds 



7 Principles of Risk Management  

1. Global perspective  
2. Forward-looking view  
3. Open communication  
4. Integrated management  
5. Continuous process  
6. Shared product vision  
7. Teamwork  

 
ASK YOURSELF IF A FEW PRINCIPALS GOT MISSED IN THE PROCESS?? 



DO THE LEAST INTRUSIVE 

CULTURALLY SIGNIFICANT TREES AND AREA… 



SPILLWAYN PLAN MILLIONS OF $’S PLUS 
VERY INTRUSIVE 

LABERINTH ESTIMATE TO START AT    $ 8 MILLION 

AND LOWER THE LEVEL OF THE LAKE 15 M 



THAT’S THE HISTORY                      
                                      NOW THE FUTURE 



MANAGE THE OVERTOPPING??? 
 

BY MASSIVE EXCAVATION AND WIDENED SPILLWAY?    



MEETING ALL OF OUR 
 COMMUNITY NEEDS 

Park beautification 
and Dam hardening 



Q1000 AS ACCEPTABLE COMMUNITY RISK 

BASICALLY RAISE THE 
DAM MAX. HEIGHT 1 M. 



Hardening. Stabilization and Beautification  

CONCRETE BENCH BERM height as/req 
From northern overtopping to spillway edge 

Accessible 
ramp access 
and dam 
edge 
hardening 

Existing dam 

Recreation area 

Existing spillway raised 

1 Meter 

South spillway side 

Raised. and hardened            

Line of limits of overtopping 



DAM BENCH/BERM SPILLWAY 
ENHANCMENT 

Example of bench Berm in California for flooding from global warming. 



GeoStabilization to manage the risk 



OVERTOPPING RISK MANAGED 

GSI ANCHORING OF THE BERM BENCH 



GEOSTABILIZATION FOR THE MIDDLE 
DAM 



GEOSTABILIZATION FOR THE MIDDLE DAM 

Addressing the overtopping failure 



MIDDLE DAM AND DOWNSTREAM 
MITIGATION 



HISTORIC AND CULTURAL VALUES 



GSI financial proposal 
Collieries Dam Overtopping Erosion Protection proposal 
Based off all that we have been privy to and our extensive experience, our preliminary fee estimates  
indicate we can complete all the necessary works to protect  
 
BOTH the Lower and the Middle dams from the catastrophic overtopping failure for $3 Million or less. 

this fee would include:  
• All engineering and sign off, based off the Golder flood flow calculations, and other 

engineering completed to date.  
• Supply and installation of the matts, anchors and landscape works required to complete 

the works  
 

This total project cost projection indicates a SAVINGS of: 
• $5.1+ Million savings, as compared to the Proposed Spillway option, for Lower Dam only,  
• $4.2+ Million savings, as compared to the Alternative Overtopping Option, for Lower Dam only.  

 
As mentioned before, GSI fee estimates are an all inclusive cost for the project as a whole and due  
to extraordinary efficiencies found within our project delivery model this 50% cost saving are our norm  
and not unexpected. 
 
If the City was to give us confirmation that they would entertain our proposal, we would be most  
pleased to: 

– complete the final design and fee estimate; pro bono,  
– Present the proposal to the City in a document format,  
– and present our proposal in a live presentation meeting.  

 
Thank you kindly for your consideration. 
Sincerely, 
Peter Bullock, P.Eng., M.Eng.      Principal Engineer 



MEETING ALL OF OUR COMMUNITY PILLARS 

RISK, MANAGEMENT OF 
OVERTOPPING 

ENVIRONMENT, LIMITED INSTREAM 
WORK 

SOCIAL, PARK ENHANCEMENTS AND 
SAFETY 

CULTURAL, HISTORIC VALUES 
PROTECTED 

FINANCIAL, LEAST INTRUSIVE AND 
ECONOMICAL 



Evacuation planning mapping,  
response and recovery 

A

B

C
Unified Command
A B C

Objectives and Strategy
Incident Action Plan

Operations
Section Chief

Div. 1 Div. 2 Div. 3

Hazardous
Materials
Incident



SIGNAGE 
AND 

NOTICES 



MANAGE THE RISK 



SAFETY FOR SOCIAL EVENTS 



PROTECT THE HISTORY 



Protect the Social Equity 



Societal 
norms  

of acceptable 

risk 



Societal norms of acceptable risk 
 



ACCEPTABLE CONSEQUENCES 



CONCRETE BENCH BERM 
From northern overtopping to spillway edge 

ssible ramp 
s and dam 

 hardening 

Existing dam 

Recreation area 

Existing spillway raised 

Southern spillway  

Raised and hardened            

Line of limits of overtopping 



Do the right thing – meet the greater needs 

• Risk by management of 
overtopping 

• Environment concerns with 
limited in stream work 

• Social equity, park 
enhancements and public 
safety 

• Cultural, Historic values 
protected 

• Financially MOST 
economical AND 

• Least intrusive 



And You Know it’s Bad Storm Coming When……. 

Pleased to take any questions 
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