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Management for Dam Safety
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= SAFETY = INTEGRITY = EXCELLENCE = PEOPLE AND CITIZENSHIP

= SAY IT DO IT = SIMPLIFY IT = THINK TOP AND BOTTOM LINE = INTEGRATE LL IT AS IT IS
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Outline

1. Understanding/identifying the need for Emergency
Management guidance

2. Objectives of the Draft CDA Technical Bulletin Emergency
Management for Dam Safety

3. Contents of the draft Bulletin

4. Next steps in developing the final Bulletin
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1. Understanding/ldentifying the need for Emergency
Management Guidance
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Canadian Dam Safety Regulations
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Presenter
Presentation Notes
If we shift to the Canadian Landscape and look into Dam Safety Regulation in Canada…
Only 4 provinces have regulations that were developed following incidents that occurred at the time. The First province, Alberta enacted legislation in 1978 around the same time as the first regulations in the US following the Teton Dam Failure and Kelly Barns. 

Next was BC in 2000 and Quebec in 2002 following Canada’s first major incident – the Saguenay floods.  Finally the Ontario guidelines in 2011. 



Province of BC Water Act — Emergency
Plans

Province of British Columbia

A dam owner of a dam that has a classification of significant, high, very high or extreme
must...

3.1(1)

(a) prepare a plan that describes the actions to be taken by the dam owner in the
event of an emergency at the dam, and

(b) submit the plan to a dam safety officer for acceptance.

3.1(3)

(a) review, and revise if necessary, the emergency preparedness plan for the dam
no less frequently than is specified for the classification of the dam, and

(b) submit any revisions to a dam safety officer for acceptance
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CDA Survey of Practice (2016)
Observations

= Only 3 Provinces (Alberta, Quebec, BC) require owners to document an
emergency response plan, for the rest of Canada it is voluntary

= Only 50% of dam owners have an emergency plan to manage response
to the failure of a dam which could result in loss of life

= Only 30% of dam owners indicated that they routinely exercised
emergency plans, with 45% indicating ‘Never’, or that it has been ‘More
than 3 years’

= 70% of dam owners do not meet with the communities that may be
impacted by failure to discuss emergency plans
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CDA Survey of Practice (2016) Sample
Question

Training and Exercising — Plans not being exercised
70% of owners are either not exercising their plans or are doing so less than

annually

Answer Choices Responses

Yes, with a frequency of at least one exercise per year 26.19% 11
Yes, with a frequency of less than one exercise per year 28.57% 12
The last exercise our organization participated in was more than 3 years ago 14.29% 6
No, we have not participated in exercises for dam safety 30.95% 13
Total 42
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CDA Dam Safety Guidelines

= Provide industry guidance,
complementary to Provincial
Regulations

= Part of a set of industry guidance
that includes:

DAM SAFETY GUIDELINES
2007

I. Principles

CDAWACB . s
il | Ii. Guidelines

lii. Technical Bulletins

Published in 1995, revised in 1999,
2007 and 2013

“Sets the bar” for Owner’s due
diligence
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CDA Dam Safety Guidelines

DAM SAFETY GUIDELINES
2007
-
C Dx“\* f.\ C B
Ass otgaat'::: : ig:rlij.‘alad?ed‘:: : l:";i: tiBoal:rages
@

Section 4. Emergency Preparedness

= Basically unchanged from 1999 version of
CDA Dam Safety Guidelines (i.e. no
updates in 2007 or 2013 revisions)

= No separate Bulletin associated with this
Section providing the details

= Key elements missing, which has led to
inconsistencies in practice
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CDA - Emergency Management

EPRP Guidance (requirements

Guidelines for Dams

General Industry

for Preparedness, Response and CDA! FERC? FEMA3 Public CSA
Recovery) Guidelines | Guidelines Safety 71600°
Canada*

Managed System Framework X X v
EPRP Contents and Format 4 4 v 4
Activation Guidelines v v N/A N/A
Inundation Mapping v v N/A N/A
Drills/ Exercises v v v v
Recovery Planning X X 4 v
Community Engagement X X 4 v

Table 1

COMPARISON OF NORTH AMERICAN GUIDELINES

Ref. 1. Canadian Dam Association - Dam Safety Guidelines (2007)
Ref. 2. FERC Chapter VI, Emergency Action Plan Guidelines (2007)

Ref. 3. FEMA 64, Federal Guidelines for Dam Safety: EAPs for Dam Owners (2013)
Ref. 4. Public Safety Canada Emergency Management Planning Guide (2011)
Ref. 5. CSA Emergency Management and Business Continuity Programs (2008)
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Presenter
Presentation Notes
This table illustrates at a high level how the CDA Guidelines compare with FERC and FEMA.

We also considered the leading industry guidance provided to emergency management professionals in Canada in terms of Public Safety Canada’s Emergency Management Planning Guide and the Canadian Standards Association CSA Z1600 Emergency Management and Business Continuity Programs.  These are not specific to the dam industry but are rather overarching documents that are intended to cover all hazardous industries.

You can see from this simple illustration that there appears to be some gaps in our current CDA Guidelines
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2. Objectives of CDA Technical Bulletin Emergency
Management for Dam Safety
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CDA Technical Bulletin Emergency
Management for Dam Safety

OBIJECTIVES

1. Assist dam owners in preparing emergency preparedness and
response plans

2. Establish clear guidance on:
= Activation levels
" |nundation mapping

3. Address aspects of emergency management beyond planning and
response (i.e. mitigation and recovery phases)

4. Outline strategies to enhance understanding of hazards posed by a
dam, in order to reduce vulnerability of stakeholders — building
community resilience
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Strategies for Managing Residual Risk

= Objective 4. Outline strategies to enhance the understanding of
hazards posed by a dam to reduce vulnerability of stakeholders —
building community resilience

REDUCE EXPOSURE

TRANSFER OR
SHARE RISK

INCREASE RESILENCE
TO CHANGING
RISKS

STRATEGIES FOR
MANAGING
RESIDUAL RISKS

EMERGENCY
MANAGEMENT

(PREPARE, RESPOND
& RECOVER)

TRANSFORM RISK

REDUCE
VULNERABILITY
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Outline

3. Contents of Draft Bulletin
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Bulletin: Table of Contents

1. Introduction

2. Emergency Management Framework
3. Risk Assessment and Controls

4. Maintaining State of Readiness
5.Response to Dam Emergency Events
6. Recovery

References

Glossary

Appendix A. Sample Inundation Maps

Appendix B. Typical Contents of Emergency Plan

Appendix C. Dam Safety Emergency Activation Levels

FRAMEWORK
Section 2

2.2 Identify Regulatory and
other requirements

PREPAREDNESS

RISK ASSESSMENT
Section 3

RESPONSE RECOVERY

MAINTAIN READINESS
Section 4

Section 5 Section 6

nitar and mansge 5.1 Verify emergency event

5.2 Classify emergency

2.3 Establish Owner’s policy
and programs

3.1 Identify dam safety
hazards and failure modes

| ssmtigsteimpactsper |
| emergency plans an i
" procedures, depending on level |

intain
s

|
. |

3.5 Develop and implement |

controls to prevent/mitigate
emergency

3.6 Develop, review and
update Bam Emergency Plan
and other documentation

6. Assess damages,

4.5 Evaluate program and A ATt

(((((((( lly improve

PREVENTION AND MITIGATION

Appendix D. Examples of Failure Modes, Conditions and Response
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FRAMEWORK
Section 2

2.2 |dentify Regulatory and
other requirements

!

PREPAREDNESS

RISK ASSESSMENT
Section 3

2.3 Establish Owner's policy
and programs

3.1 Identify dam safety
hazards and failure modes

¥

Y

3.2 Prepare inundation
scenarios and maps

h

2_4 Define roles and
responsibilities

KEY:

Activity led by Dam
Crwner

— . -
| Activity led by bath .
Enmmunlr\l and M:fl

3.3 Engage Stakeholders to
assess impacts of dam failure
and assign responsibilities

! hazard identification and ris

3.4 Carry out community

BTEESSMENt; prepare

| community emergency plans

| 35 Develop and implement
. controds to prevent,/mitigate I

MAINTAIN READINESS
Section 4

RESPONSE RECOVERY

Section 5 Section &

4.1 Monitor and manage

changes

| " 4.2 Engage Stakenolders to |
L maintain readiness

|

4.3 Implement program of
education, exercises and tests

I

4.4 Monitor dam performance
and events, for conditions that
will activate emergency response

Are conditions
normal?

YES

—h| 5.1 Verify emergency event |

5.2 Classify emergency
[Activation Level]

T

. 5.3 Conduct notifications I

_____ ot

5.4 Establish dam owner's
response structure

..... R

5.5 Mitigate impacts per [
emergency plans and |
. procedures, depending on level |

3.6 Develop, review and

update Dam Emergency Plan —
and other documentation

4.5 Evaluate program and
continually improve

oot T

!5.6 Communicate and maintain |
L situational awareness

5.7 Develop and implement interim recovery plan

I 5.8 De-escalate to terminatlon of

i_ emergency |

6. Assezs damages,

PREVENTION AND MITIGATION

i develop and implement |
recover plan I

ONTARI

Structured on complete
management system,

covering all phases of
emergency
management
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Dam Emergency Planning Maps

an W .
i any way infanded k pon tha integri )
Onario Perrar Generation siruclures on the Baaver River.
Because of the mefhod, proced ures and assumplions wsed fo develop
oimmate, and shouk be used anly a a guideline for catablishing
‘vacuation zoncs. Actual areas inundatod will dopend on actual falure

A S : = i\ oot s s oo i s owner an d

il Road

wiatr levels resuilting from the Failure of OPG Dams under Probable
Maximum Flood condiions.
4 Times shown in information boxes are from star of Dam falure for
ocif of the

= ’ community to plan
: response

e Maps prepared for:

- ‘Worse case’

Depth Above Narmal Summer Water Elevation (m)
e from Eugenia Falls Dam 1 (k)

- Plausible scenarios

‘ involving other dam
| I D2m Breach inundation Under PMF Condtions .

| e s P it sections, as well as

Normal Summer Water Surface

1:310.000

o \,ﬁ T8
T\ A Eugonia Fak / Eugenia Falls
’7“3;;;‘{23 i + Headworks Dam

\ .

—
i o === Dam or Waler Control Structure

ancillary structures

Road

BEAVER RIVER SYSTEM
Dam Safety Program
Emergency Preparedness and Response Plan
Failure of Eugenia Falls Dams.
Under Probable Maximum Flood Conditions
P

1 Village of -
Eugeni

Inundation Ma

e o ot
ONTARIOPGWNER P gy e
et i

GENERATION O

T [orem (s [Kkfnond

Lake Eugenia

1:18,000 ceD J PERDIKARIS

e 1983 | A KRk | . KiRKre
" 104-D3H-08410-0004-0003 30F7 | w0

Tabloid (11" x17) +

ONTARIOFGWNER

GENERATION



L .J FemCrescentat 120 Ave : Tk F
] Max Water Rse  114m | -8, s /N o NP DAM EMERGENCY
M 7~ FW"“‘ o % . INUNDATION MAP

-_ﬁ’f—'? B, . "‘ pa
; o S e A
ey = p

¢ |Information for

I vsio- Couid Ariive in 340 80 min
N water Couid Arrivain 1.0 12 8 houra

_ SN ke[ nil)l use by First
i e SR, ST 7 e Jipmememenme | Responders
‘ ' N e during an event

2

Normal Water Lavel

5 N Park
Water Rise gﬁ m hore Line  River / Creek

—==_.|l* Simple, intended

Electrical Lines.

to provide

Dyke

W ks information to

F‘lol;: L’he map al;uiwb m-f antticioatad . .
ooded areas and time of water

arrival should upstream dams fail. a s S I St I n
Y Aalsuma area may flood if it is
olou

s -:"-/ i ‘ EaRg" £ & X NG ;‘“‘ 3 Eafar{?noglelugsmahuve. H b I
CE SN B O NS N . L e e prioritizing
-] Main StatJ st T % B

AR g .\ Bt R i evacuation areas

Water Arrival Time ~ 16h

o | EastFlats at Trunk Rd.
S

17| Max. water Rise  53m
#, | Water Amval Tme 16 h 30 min
3 W 1Y

T

{ ! 1 4 e
| Confluence Bluenote and
Blousette River

Blusberry Slough at Harrison Rd

Max. Water Rise 28m 5
+| Water Arival Time 6 h45min | ; Max, Water Rise ~ 23m =
Water Arrival Time 15 h 30 min |~ ~

SR . s : 'r A
T AR AR VK ; L1 AR [IRAGSTATONE =
Nt B K. B T L AN A

ONTARIOFGWER

GENERATION



Emergency Classification Levels

Dam Safety Code Condition
Hydrologic Event Other Events

River conditions are normal, in that no Flood Warning is
NORMAL RIVER CONDITION appropriate/necessary.

A ‘Flood Warning’ has been issued by Regulatory authority or | Not applicable
municipality, or owner, but situation is not immediately
threatening dam integrity. Note: The owner has discretion to declare a Code Blue for
any other abnormal flows.

(a) Maximum operating water level has been exceeded and is Abnormal condition affecting dam performance has been
expected to continue to rise. identified as requiring response, e.g.
(b) Maximum operating water level is expected to be exceeded | © Signs of internal erosion
DAM ALERT R .
due to inability to operate flow control equipment. U Earthquake damage
(Yellow) (c) Telemetry is lost and it is expected that maximum . Increased leakage
operating water level will be exceeded. U Structural deformation or deterioration
Abnormal condition that poses a threat
Maximum operating water level has been exceeded, and Water level readings are indicative of potential dam
otential for dam overtopping has been identified. failure.
DAM EMERGENCY P Pping
(orange) Abnormal condition creates threat to safety of dam,
requiring immediate attention. If implemented,
. . ) ) remediation is expected to be effective.
Potential failure is developing

Control of water levels and flows has been lost and Upstream water level is decreasing rapidly, indicative of
overtopping is occurring or imminent. dam failure.

Failure of dam is occurring or imminent.
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Appendices

Intended to provide illustrative examples (not templates)
= Sample Inundation Maps
= Typical Contents of an Emergency Plan
= Dam Safety Emergency Activation Levels

= Examples of Failure Modes, Conditions and Response
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Next Steps

= Workshop to be delivered at the upcoming CDA Conference in Quebec City
on the Bulletin

= Training to present practical examples as illustrated in the appendices
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