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Copy
Number

1

10

11

(unater

CONTROLLED COPY DISTRIBUTION

Position

Storage Supervisor, Fairbaim Dam

Service Manager/ EEC

Area Operations Manager

Manager, Asset Management

Director, Dam Safety (Water Supply),
Water Industry Compliance

Executive Officer — Local Disaster Management
Group

Coordinator — Disaster Management
Local Disaster Management Group

Duty Officer - Police

District Disaster Coordinator
(Rockhampton)

Regional Director
Emergency Management Queensland

Director Disaster Management Services,
Emergency Management Queensland

Location

SunWater — Fairbairn Dam

SunWater — Emerald Depot

SunWater - Area Operations Centre — North
(Eton)

SunWater, Brisbane

DERM (Dept of Environment and Resource
Management), Brishane

Central Highlands Regional Council -
Emerald

Central Highlands Regional Council -
Emerald

Police, Emerald

Police, Rockhampton

Department of Community Safety,
Rockhampton

State Disaster Coordination Centre -
Department of Community Safety, Brisbane

Note: For Phone numbers and addresses of ‘Controfled Copy Holders’ - See Section 3
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DOCUMENT CONTROL SHEET

CONTROLLED COPY NUMBER: 4

AUTHORISATION:

Approved by: Date: November 2010

(Manager, Asset Management, Water Services)

ISSUE 2 of this EAP was prepared by Dam Safety Unit, Water Services, Brishane.

REVISION STATUS:
Issue-Revision . . Section Revision
Number Revision Description Date
Issue 2-0 Substantial review of Fairbairn Dam Emergency Action Plan to JANUARY 2008

reflect SunWater Management Structure and updated
inundation maps.

Note: Future updates to the Notification and Emergency Communication List (Section 3) as required by the Regulator (See
Dam Safety Condition Schedule — Section 10) shall be compiled by the relevant SunWater Area Operations Centres and
saved in HB File 08-000388/001. Once updating has been finalised the Area Operations Manager/Service Manager
shall notify the Senior Engineer Headworks (SEH) — Brisbane, and the SEH will approve and organise the printing
and distribution of this updated information to the ‘Controlled Copy Holders’ (see Section 3 for Phone numbers and
addresses).

AMENDMENTS / SUGGESTIONS:

Suggestion - Section Suggestion
Number Description Date

Note: Any suggestion or comment should be forwarded to
Principal Engineer, Dam Safety, Brisbane.

Issue 2-1 Amendments to Sections 1, 2, 3, 5, and 10
1A Controlled Copy Sheet Update 1,P2 November “10
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EMERGENCY EVALUATION PROCEDURES

Incident Level Description

Localised Incidents / Near Miss
Will generally not escalate to an emergency
ACTION 1 : . L
Incident managed by routine procedures and existing site resources.

Emergency

May or may not result in activation of Crisis management Plan
Required a coordinated local response together with overview, advice
and action from subject matter expert in the Brisbane Office.

ACTION 2

Crisis

Critical / Catastrophic Consequences.

Significant diversion of management attention, time, energy and
resources away from normal operation.

ACTION 3

SunWater
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EMERGENCY ACTION PLAN - FAIRBAIRN DAM

EMERGENCY EVALUATION PROCEDURE

FIGURE 1
FAIRBAIRN DAM
EMERGENCY EVENT
* SEE NOTES
EMERGENCY CONDITION OR INCIDENT
REPORTED BY STAFF OR PUBLIC TO
1. Dam Duty Operator / Storage Supervisor,
and/ or
2. Service Manager / Service Delivery Manager / Asset
Engineering Manager
and /or
3. Manager (Asset Management) / Principal Engineer
(Dam Safety)
DAM FAILURE
OCCURING NO ACTION 2
OR IMMINENT? Flood events at or above
Full Supply Level (FSL)
are considered as
ACTION 3
YES
ACTION 3

1. All communication (advise) to be conducted in person, or via telephone.

2. The Procedure is intended to cover short term Emergency or Dam Safety Incident.

3. The Procedure is not intended for activation as a result/outcome of an extended analytical
safety review of the dam.

4. Telephone numbers are available in the Notification & Emergency Communication List in
Section 3.

SunWater
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EMERGENCY EVALUATION PROCEDURE

FIGURE 2
ACTION 3
DAM DUTY OPERATOR Terrorist Activity
Immediately Notify
ADVISE (by telephone)
and Adopt Emergency Event Operation Procedures National Security Hot Line
1800 123 400
&
Poli ication C
EMERGENCY EVENT COORDINATOR olice Communication Centre
IMMEDIATELY NOTIFY 000 Local Government Disaster Managemen
ASK FOR POLICE Group
FROM MOBILE PHONES 112 1
ACTIVATE
1 Counter Disaster Plan
ASSET ENGINEERING MANAGER (SunWater Representative = Asset Engineering
Manager)
SUNWATER HEAD OFFICE
2 Principal Engineer (Dam Safety) AFFECTED LANDHOLDERS
and / or
Manager (Asset Management)
3
BILOELA BUSINESS CENTRE ARRANG? AN.INSPECTION of
REGIONAL MANAGER Fairbairn Dam
ADVISE Management of
Action Required,
ADVISE and monitor situation
(by telephone)
SUNWATER HEAD OFFICE i
Manager (Public Affairs) ~ LIAISE General Manager (Water Services) LIAISE Director (Dam Safety)
NR&W
and/or
Chief Operating Officer
/o ADVISE
Chief Executive Officer

Executives and Minister

SunWater
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EMERGENCY EVALUATION PROCEDURE

Principal Engineer
(Dam Safety)

INSPECT
DAM

Manager (Asset Management) &

Remedial Action
Principal Engineer (Dam Safety)

Required?
ADVISE
NO ACTION REQUIRED
CONTINUE
ROUTINE MONITORING Manager (Asset Management)
AND INSPECTION
ADVISE
DAM REGULATOR

NO

FIGURE 3
ACTION 2
DAM DUTY OPERATOR
ADVISE (by telephone)
and Adopt Emergency Event Operation Procedures
EMERGENCY EVENT COORDINATOR
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
(Action 2) (Action 2) (Action 2) (Action 2) (Action 2)
Inflow Floods Rapid Drawdown Sunny Day Failure Reservoir Water Terrorist Activity
(Not Applicable) Earthquake/Piping Quality Threats / Hoax
CONSULT
Possibility ARRANGE On result of Inspection
rto NO of Dam YES Immediate Inspection Manager (Asset Management)
Section 5 Failure? of the Dam. & Principal Engineer (Dam

Safety) & Asset Engineering
Manager

DECIDE, IF

Dam
Failure
Imminent?

YES

Manager
(Asset Management) &
Principal Engineer
(Dam Safety)

ADVISE
TO IMPLEMENT
ACTION 3

SunWater

Section 2: Page 4 of 5
Jan 08, Issue 2-0
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EMERGENCY EVALUATION PROCEDURE

FIGURE 4
ACTION 2
Inflow Flood, Rapid Drawdown,
Sunny Day Failure (Earthquake/Piping),
ChemicallToxic Spill, Terrorist Activity (Threat/Hoax)
DAM DUTY OPERATOR Terrorist Activity
Immediately Notify
ADVISE (by telephone)
and Adopt Emergency Event Operation Procedures National Security Hot Line
1800 123 400
Police Communication Centre
EMERGENCY EVENT
COORDINATOR
BILOELA BUSINESS CENTRE ADVISE Asset Engineering Manager
Regional Manager
ADVISE
SUNWATER HEAD OFFICE Chemical/Toxic Spill Local Government
Principal Engineer (Dam Safety) ADVISE Disaster
and/or ) ) Management Group
Manager (Asset Management) Environmental Services
Manager
SUNWATER HEAD OFFICE
L General Manager (Water Services)
| and/or
A Chief Operating Officer
|
S Manager (Public Affairs)
E
S
Director (Dam Safety), NR&W
SunWater
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NOTIFICATION & EMERGENCY COMMU

N LIST

Telephone and Radio Notification List and Emergency Communication List

and

List of Equipment available during an Emergency

(# 593459 in HB File 08-000388/001)

AUTHORISATION:

— _

Senior Engineer Headworks (SEH)

AMENDMENT STATUS:
Amendment Description
Number
Issue 2
2 Update Telephone & Radio Notification List
2A Update Telephone & Radio Notification List

Date: -

Amendment
Date

June 2008
November 2009

November 2010

SunWater
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TELEPHONE & RADIO NOTIFICATION LIST

Central Office Management (Brisbane)

TITLE/NAME Phone Business Phone Mobile Phone AHH Fax Controlled Copy
Holder Addresses

Chief Executive Officer

Manager, Asset

4

Princip i
Safety

Corporate Relations

Media Advisor
(Glenn Pfluger)

Flood Operations Centre
Duty Engineer/Senior
Engineer

Senior Engineer
Headwork

Controlled EAP Copy Holders shown Note: Al contacts required by the EAP are expected, in the first
numbered (e.g. 2) and shaded grey instance, to be by voice (phone) with email only used to confirm
or provide additional details

SunWater
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EMERGENCY ACTION PLAN - FAIRBAIRN DAM

TITLEINAME

ions Manager
3

Service Manager Emerald
2

Emergency Event
Coordinator (EEC)

Operations Supervisor-
Emerald

Storage Operator
Fairbairn Dam

Standby Storage Operator
- Fairbairn Dam

Controlled EAP Copy Holders shown
numbered (e.g. 2) and shaded grey

Gungater

Area Operations Centre - North (Eton) and Emerald Depot

Phone Business Phone Mobile Phone AH Fax Controlled Copy

Holder Addresses

Note: All contacts required by the EAP are expected, in the first

instance, to be by voice (phone) with email only used to confirm or
provide additional details

SunWater
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Counter Disaster Groups

TITLE/NAME Phone Business Phone Mobile Phone AH Fax Controlled Copy
Holder Addresses

Disaster management
group chairman - Central

Highlan 1
Council,

6
Coordinator — Disaster
Management
Central Highlands
Emergency Management
Queensland
State Disaster
Management Group 11
Regional Director
Emergency Management
Queensland
(Duty Officer) 10
Chemical Hazards
Local Fire Brigade Unit

Police

Police Communication Centre - (24 hrs)

District Disaster

Coordinator
{Rockhampton)

Emerald Police

State Emergency service
Emerald

State Emergency Service
Blackwater

Controlled EAP Copy Holders shown Note: All contacts required by the EAP are expected, in the first
numbered (e.g. 2) and shaded grey instance, to be by voice (phone) with email only used to confirm or
provide additional details

SunWater
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EMERGENCY ACTION PLAN -

TITLE/NAME

Director Dam Safety
(Water Supply) - DERM,
(Peter Allen) 5

Principal Engineer Dam
Safety,( Ron Guppy )

Headwater (Storage)Level
Recorder

Craigmore

Theresa Ck

FAIRBAIRN DAM {;'%‘i’

Department of Environment and Resource Management (DERM)

Phone Business

National Security Hotlme -

No Phone Connection
Link
No Phone Connection
{Computer Link only)

No Phone Connection
Link on

Phone Mobhile Phone A/H Fax Controlled Copy
Holder Addresses

Stream Gauging Stations

SunWater Station-

SunWater Station-

SunWater Station-

2 Way Radio

Controlled EAP Copy Holders shown
numbered (e.g. 2) and shaded grey

Note: All contacts required by the EAP are expected, in the first
instance, to be by voice (phone} with email only used to confirm or
provide additional details

SunWater
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Affected Property Owners — Weemah Side

TITLE/NAME Phone Business Mobile Phone Home Phone Fax Address Lot/Plan

Affected Property Owners — Selma Side
TITLE/NAME Phone Business Mobile Phone Home Phone Address Lot/Plan

SunWater
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Affected Property Owners — Selma Side - Continued

TITLE/INAME Phone Business Mobile Phone Home Phone Fax Address Lot/Plan

SunWater
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Please note: for a chemical spiII emergency please phone (000) and ask for Department of Community

Safety.
For general advice regarding chemical spills and hazardous waste please phone 31095099 (Dept of Community Safety)

PHONE: 000 for emergencies

Hazardous Industries & Chemicals Branch
For advice on large amounts of Chemicals stored

Chemical Hazards and Emergency Unit PHONE: 3109 0811

If you are not sure as to how to treat pOiSOI‘IS contact Queensland Health

o 1311 26

formationCentre/default.htm

Emergency Mesnagement

http://www.dcs.qld.qov.au I-:
[ |

Department of Community Safety

The State Disaster Management Group is the principal organisation for disaster management throughout the
State. This group is responsible for disaster mitigation and disaster planning and preparation at a state level and for
conducting whole of Government response and recovery operations prior to, during and after a disaster impact. This
includes accessing interstate and/or Commonwealth assistance when Local and State resources are exhausted or not
available.

Emergency Management Queensland (EMQ), a division of the Department of Community Safety, provides the core policy
and support staffing for the State Group. This includes the provision of disaster management training, management of the
State Disaster Coordination centre, maintenance of the State Disaster Plan as well as training and equipment support to
local volunteer SES units.

EMQ has regional staff across the State who assist Local Governments and State agencies in their counter disaster
responsibilities.

PHONE: 3247 8943 (State Disaster Coordination Centre - 24 hr number)
Use of this number is to be restricted to emergency use only
OR EMQ Regional Duty Officer (Central Region — )

State Duty Officer - Brisbane: PHONE: !

Communications Branch
Level 5 Police Headquarters — 200 Roma St Brisbane 4000

SunWater

Section 3: Page 8 of 10
Nov 09, Issue 2-1



EMERGENCY ACTION PLAN - FAIRBAIRN DAM {_;";'-!1! Vater

Emorysucy Management EMQ Boundaries
(and SunWater owned/ * managed
infrastructure within the relevant boundary)

Far Northern Region
Ph
Northern Region

Ph [

Central Region

Ph s

South Western
Ph

I

South Eastern Region
Ph s

The phone numbers for the EMQ Regional
Duty Officers are shown above.

Faust Dam

Dam

B/S

SunWater
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LIST OF EQUIPMENT AVAILABLE DURING AN EMERGENCY
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SunWater

INTRODUCTION TO EAP & RESPONSIBILITIES

4.0 INTRODUCTION
4.1 Purpose

This Plan defines responsibilities and procedures designed to identify conditions in time to take
remedial action, including those which may endanger Fairbairn Dam, and to notify the appropriate
authorities, Emergency Agencies and Public Officials of possible, impending, or actual failure of the
dam. The location of the dam is provided in Section 7.

The main purpose of the Plan is to ensure that timely warning is provided to the appropriate
Authorities and Emergency Agencies in the event of a major incident impacting on the dam, and to
provide relevant information for use in the emergency response to the situation.

The Plan identifies emergency conditions at the dam, and describes procedures to be followed by
SunWater staff to investigate those conditions and provide warning to appropriate authorities and
emergency agencies in the event of a dam failure, so that they can implement measures for
protection of the downstream communities and properties. The Plan also provides direction to
operating staff for handling unsafe or emergency conditions, where dam failure is unlikely, so that
the dam can be returned to a safe operating condition with minimal delay.

4.2 Classification Category

According to Queensland Dam Safety Management Guidelines 2002, Fairbairn Dam is classified
with Category 2 Failure Impact Rating, having a population in excess of 100 people at risk.

4.3 Role of Emergency Event Coordinator (EEC)

Emergency Event Coordinator (EEC) is a role created in all SunWater Business Centres. The role
will be activated during an emergency event (all hours) until the emergency is over. In the event of
an emergency, the EEC will implement appropriate emergency procedures for which they have
been trained.

Under normal operational conditions, the Asset Engineering Manager, Service Delivery Manager or
Service Coordinator/Supervisor will perform this role. During an emergency condition any personnel
trained for this role can serve as the Emergency Event Coordinator.

SunWater
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EMERGENCY ACTION PLAN - FAIRBAIRN DAM

SunWater
4.4 RESPONSIBILITIES
Organisation| Responsible General Emergency
Position / (s) Responsibilities Responsibilities
o Overall responsibility for
Regional Manager water supply in the > Liaison with SunWater Management
Business Centre.
Service Delivery : gsn::rl\cias ?:r?ement S » Local Media Liaison in conjunction with
Manager / L Prgvi de Tr . ing for Manager Public Affairs.
Coordinator EEC aining » Site management coordination.
Emergency Event " . :
SunWater Coordinator e See Section 4.3 > ;ﬁ;ﬁls:t:gth the internal management of}
Business (EEC)
Centre e Delivering of Dam - , T
Asset Engineering Safety Program in the z L!a!son w!th S AAb S
M : > Liaison with Emergency Event
anager Business Centre. ,
(AEM) ¢ Provide Training for Cogrdlnator.
EEC > Activation of Emergency Response.
e Dam Maintenance > Identification & notification of unsafe
Dam Duty Operator Surveillance and ! condition.
(DDO) Operation » Implement preventive measures as
P directed by EEC or TSE.
e Qverall responsibility for .
Manager, Asset safe operation & z Adv!ce S
Management maintenance of - Adv!se D Reg“'amf .
(MAM) SUnWater IRfrasticilire » Advice Manager, Public Affairs
h > Liaison with Management & Regulator
in Queensland.
: > Advise Business Centres on Dam Safety
e Formulation and (-
_ Principal Engineer, implementation of Dam . ’ .
Head Office Dam Safety Safety Management > :/nV:;r::i ;or dam failure and protective
(70 5;‘;??;‘1:\‘1; r:jarllysm i > Analysis of information &
| recommendations
I rRe?:tFi’:::ible e > Liaison with Management
Manager, commun}cations A > Liaison with Regulator
Public Affairs ublic relations » Liaison with Business Centre
pUbt > Liaison with media
activities.

SunWater
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EMERGENCY ACTION PLAN - FAIRBAIRN DAM

4.4 RESPONSIBILITIES (Cont'd)

Organisation | Responsible General Emergency
Position / (s) Responsibilities Responsibilities
District Disaster |* Plreparatéon o ddlsas';er » Co-ordinate & support to SunWater during
Coordinator pans,ane.con UCt.O a declared emergency at the dam.
emergency operations.
Police
e Liaison with relevant > Evacuation of persons, if required.
Local Police oraanisations > Control of essential traffic.
9 . > Security of specific area.
Counter e Liaises in the
Disaster & preparation of disaster |> Point of contact for State Government
Rescue plans and conduct response to emergency situations.
Services emergency operations.
® . .
District Disaster gi?apsattraart;zz:;gd;ﬁgtt = WO HE G DU el
Coordi g government support to disaster stricken
oordinator plans and coordinates s
e communities
district response.
e Preparation of local
State disaster management
Counter plans and coordinates
Disaster Local local response.
Organisation Government |e Decide what resources |> Provision and control of Council man-power|
Disaster are needed, when they and equipment as required.
Management are needed and how - [> Provision of emergency accommodation.
Group best to apply such
resources so as to
minimise hardship and
suffering.
Counter o l|dentifies area of
ok concern .dunng t_he
Liaison Officer preparation of disaster
plans.
o Oversight of Dam
Dam Safety, Director, Safety practice atall ~ |> Liaison with relevant Minister on necessary
NR&W Dam Safety referable dams in actions.
Queensland

SunWater
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4,5 DAM DESCRIPTION SHEET

(Data obtained from Dam Safety Review, September 1999)

Main Dam

Type

Full Supply Level (FSL)"

Storage Capacity at FSL
Storage Area at FSL
Embankment Crest Level

Height of Dam above Foundation

Length Across Crest

Spillway
Spillway Crest Level

Spillway Capacity at DCL
Spillway Type
Crest Length

Outlet Works

Number of Outlets

Saddle Dams
Number of Saddle Dams

Saddle Dams Type

Central Clay Core with Outer Rockfill
Zones
EL 204.23 m AHD

1,301,133 ML
15,000 ha
218.86 m AHD
46.33 m (approx)
823 m

EL 204.23 m AHD

21,400 cumecs (through Spillway only)
Chute with Uncontrolled Ogee Crest
163.07 m,(excl. width of bridge piers)

2 (on either Side of Abutment)

6

Homogeneous Earth Fill

TAll levels are to Australian Height Datum, AHD. Conversion for Fairbairn Dam is
AHD=(State Datum in feet x 0.3048)-0.293) m

SunWater
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MERGENCY IDENTIFICATIO EVALUATION AND ACTI

The dam has been designed to conform to the latest accepted design standards, so that its failure is
highly unlikely. In order to maintain the dam in a safe condition and detect any emergency
conditions, as soon as it begins to develop, or becomes apparent, the following is applicable to
Fairbairn Dam.

5.1 Inspections

The following inspections are conducted at Fairbairn Dam:

e Routine Visual Inspection - Conducted Weekly
o Detailed Inspection - Conducted Annually
e Comprehensive Inspection - Conducted Five-yearly

5.2 Instrumentation and Monitoring

To confirm the structural behaviour and safety of the embankment the following Instrumentation was
installed, and are monitored, at Fairbairn Dam.

The location of instrumentation and monitoring equipment are listed in Section 6C.

5.3 Emergency ldentification

Five major possible emergencies have been identified at SunWater Dams, which are

SunWater
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(unater

Emergency Event due to extreme inflow floods overtopping the Dam.
e Emergency Event due to rapid drawdown of the reservoir.
e Emergency Event due to a rapidly deteriorating structural deficiency such as may be
induced by an exireme earthquake or erosion of the foundations and abutments.
(This is the so-called “Sunny Day” Failure, i.e. not induced by an inflow flood).
e Emergency Event due to a chemical/toxic spill.
Emergency Event due to a terrorist activity (threat/hoax).

5.4 EVALUATION OF INCIDENTS

It is considered that ACTION 1 - Localised Incident/Near Miss, is to be locally contained, with a
short-term impact (generally reported in the Monthly Dam Surveillance Report). Although each
emergency condition will be evaluated and responded to individually, the action of most
emergencies will be similar and follow procedures outlined below.

5.5.1 Flood Operation

All flood events, at or above Full Supply Level EL 204.23 m, will require the Dam Duty Operator to
inform the Emergency Event Coordinator, who will further activate the following Emergency
Evaluation Procedure ACTION 2

5.4.2 Imminent Dam Failure

At Fairbairn Dam, if a staff member observes evidence of an imminent dam failure, such as water
flowing through a breach in the dam, he/she will inform the Dam Duty Officer and/or Emergency
Event Coordinator, who will activate the following Emergency Evaluation Procedure |  aAcTiON 3

5.4.3 Unsafe or Unusual Conditions

If during a routine inspection, or at any other time, an unsafe or unusual condition is detected, the
Fairbairm Dam staff will immediately notify the Dam Duty Officer and/or Service Delivery
Coordinator, Emerald, who will advice the Principal Engineer (Dam Safety), and/or Manager (Asset
Management), so that an evaluation of the situation can be carried out and a determination can be
made on the condition of the dam.

If the Asset Engineering Manager, and/or Service Delivery Manager, following an inspection of the
dam, and in consultation with Principal Engineer (Dam Safety), and/for Manager (Asset

SunWater
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Management), determine that potential for the failure of the dam exists then he/she will activate the
following Emergency Evaluation Procedure ACTION 3

If the unsafe or unusual condition will not lead to failure of the dam in the short term the Asset
Engineering Manager, and/or Service Delivery Manager, will activate the following Emergency
Evaluation Procedure

SunWater
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Scenario 1: Flood Operation

Under normal conditions, the operation of the storage is controlled by the on site Dam Duty
Operator on advice from the Service Delivery Coordinator.

During flood events, the dam will be continuously manned and will be controiled from the Regional
Centre, Biloela. The Dam Duty Operator will keep the Emergency Event Coordinator informed of
discharge through the spillway. The Emergency Event Coordinator will then inform the Asset
Engineering Manager, who will further keep the Local Government Disaster Management Group
(LGDMG) informed of the discharge through the spillway. In particular, the following alerts will be
sent to the District Disaster Coordinator and Counter Disaster & Rescue Services in Brisbane.

The flood emergency event will start after the storage level has reached Full Supply Level (EL
204.23 m). In all other cases, follow the Operation and Maintenance Manual/s, and Standing
Operating Procedures.

Flood
Water Level AEP If:s:I Discharge volume
at Fairbairn Dam (MLD)
Colour
Code
Storage at Full Supply Level
(EL 204.23 m and Rising)
Storage above 204.23m and, Discharge 95,700 MLD
approaching EL 206.67 m
Storage above EL 206.67 m, '
approaching EL 207.4 m Discharge = 147,000 MLD
Storage above EL207.4m, 4.5 Discharge = 500,000 MLD
approaching EL 211 m
Storage above EL 211 m, - pyp Discharge = 1,496,448 MLD

approaching EL 217.83 m

SunWater
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SECTION 6



EMERGENCY ACTION PLAN - FAIRBAIRN DAM

CY EVENT NG PROCEDURE

o Emergency Event Recording Sheets

o Emergency Event Record ** (Page 3, this Section)
o Record of Communication ** (Page 4, this Section)
o Log of Events / Actions ** (Page 5, this Section)

** Note: These sheets must be completed for all Emergency Event
Scenarios, and included in the Emergency Event Report.

Operating Procedure

o Flood Operation (See Section 6A)
o Operating Procedure

o Rapid Drawdown (Not applicable at Fairbairn Dam)
o Operating Procedure

o Sunny Day Failure (Earthquake) (See Section 6C)
o  Sunny Day Failure (Excessive Seepage > Piping) (See Section 6D)

o Operating Procedure

o Chemical / Toxic Spill (See Section 6E)
. Operating Procedure

o Terrorist Activity (See Section 6F)

SunWater

Section 6: Page 1 of 5
Jan 08, Issue 2-0



EMERGENCY ACTION PLAN - FAIRBAIRN DAM

Emergency Event Recording Sheets

e Emergency Event Record
e Record of Communication sheet
o Log of Events / Action sheet

Note: These sheets must be completed for all Emergency Event Scenarios
and be included in the Emergency Event Report

SunWater
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EMERGENCY ACTION PLAN - FAIRBAIRN DAM

EMERGENCY EVENT RECORD
COMPLETE THIS COVER SHEET AND ATTACH RELEVANT RECORDING SHEETS FROM SECTION 6.

1. NATURE OF THE EVENT (circle the event)
Spillway discharge  Earthquake  Piping  Water Quality ~ Terrorist Activity
Commencing: Time__ ;__am/pm;Date_ / ./ Finishing: Time __: am/pm;Date __ / /[
2. DESCRIPTION OF THE EVENT

Attach relevant sheets from Section 6.

3. STATISTICS
Total inflow Megalitres
Total discharge Megalitres
Capacity of Storage prior to inflow %
Volume prior to inflow Megalitres
Maximum inflow MLD
Maximum discharge MLD

4. EVENT PROGRESS

Attach copies of the Spillway Level versus Time Graph, the Record of Communication, the Log of Events / Actions, and
Rainfall during a Flood Event. (Section 6A)

5. GENERAL COMMENTS

Include in this section any observations or comments regarding the Event, such as Equipment malfunctions, improved Reporting, Safety Issues, or any suggestions
which may improve monitoring of the Event

6. DAMAGE REPORT

Detail any damage to the Embankment, Spillway, Abutments or Stream bank in the downstream area of the Dam. Attach photlos.

Name: Signed: .Designation: .Date....../ ... ......

SunWater
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FAIRBAIRN DAM EAP

Visual Inspection and Storage Report
Note: See Page 5 for instructions **

VISUAL INSPECTION

DATE
TIME

Flood
Page 1 of 4

First Second Third
Inspection  Inspection  Inspection
(+6 hrs) (+12 hrs)

(Walk OR Drive at 10 km/hour. Write 'W' for walk and 'D’ for Drive)

Main Dam Embankment
General Condition
Cracks, subsidence in pavement
Upstream Face (Use binoculars) Settlement
Displacement of riprap material
Downstream face: Subsidence, slides, erosion

Sign of seepage, Wet spots / seams

Area Downstream of Dam

Seepage from any location apart from seepage point

Seepage
Seepage water - Clear or Turbid (Tick for clear)
Spillway
Spillway Channel Erosion, damage to concrete structure
Trainings Walls General Condition/Cracking/Spalling
U/S Face (if visible) General Condition
Apron (if visible) General Condition / Impact Damage
Crest (if visible) General Condition
Impact Damage
Bridge General Condition/Cracking/Spalling/Construction Joints

Details of significant changes. New occurrences and issues warranting further attention

Inspecting Officer's initials

Asset Engineering Manager / Service Delivery

Fax to

I

(ick iffaxed) Principal Engineer (Dam Safety) IS

SunWater
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FAIRBAIRN DAM EAP

Visual Inspection and Storage Report
Note: See Page 5 for instructions **

VISUAL INSPECTION

Flood
Page 2 of 4

First Second Third
Inspection  Inspection  Inspection
(+6 hrs) (+12 hrs)

DATE
TIME
(Walk OR Drive at 10 km/hour. Write 'W' for walk and 'D' for Drive)
River
Left Bank: General Condition/Seepage/Slips/Slumps
Seepage/Erosion/Deposits
Right Bank: General Condition/Seepage/Slips/Slumps
Intake Structure
Structure: General Condition/Cracking/Spalling/Impact Damage
Trashracks/Baulks General Condition/Coatins/Impact Damage
Access Bridge: General Condition/Cracking/Spalling/Impact Damage
Outlet Works Right Bank
Outlets General Condition/Cavitation/Cracking/Spalling
Channel General Condition/Loose Rock/Erosion/Deposits
Culverts General Condition/Cracking/Spalling/Settlement
Bull Ring General Condition/Cracking/Spalling/Damage/Joints
Outlet Works Left Bank (if Accessable)
Outlets: General Condition/Cavitation/Cracking/Spalling
Channel: General Condition/Loose Rock/Erosion/Deposits
Culverts: General Condition/Cracking/Spalling/Settlement
Pump House: General Condition/Cracking/Damage
Selma Channel Gate House: General Condition/Cracking/Damage

Details of significant changes. New occurrences and issues warranting further attention

Inspecting Officer's initials

Asset Engineering Manager / Service Delivery

Fax to

ik if faxed) Principal Engineer (Dam Safety) [

SunWater
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FAIRBAIRN DAM EAP

Visual Inspection and Storage Report
Note: See Page 5 for instructions **

VISUAL INSPECTION

DATE
TIME

Flood
Page 3 of 4

First Second Third
[nspection  Inspection  Inspection
{+6 hrs) (+12 hrs)

(Walk OR Drive at 10 km/hour. Write 'W' for walk and 'D' for Drive)

Saddle Dam Embankments (Earth & Rockfill Structure)

Saddle Dam 1

Crest: Depressions/Cracks/Sinkholes/Alignment/Erosion
D/S Slope: Cracks/Sinkholes/Bulging/Wetspots/Boils/Depressions/Erosion

Drainage System

U/S Slope Slides/Sinkholes/Beaching/Erosion
Left Abutment: Cracks/Wetspots/Slides
Right Abutment: Cracks/Wetspots/Slides

Saddle Dam 2

Crest: Depressions/Cracks/Sinkholes/Alignment/Erosion
D/S Slope: Cracks/Sinkholes/Bulging/Wetspots/Boils/Depressions/Erosion

Drainage System

U/S Slope: Slides/Sinkholes/Beaching/Erosion
Left Abutment: Cracks/Wetspots/Slides
Right Abutment: Cracks/Wetspots/Slides
Saddle Dam 3

Crest: Depressions/Cracks/Sinkholes/Alignment/Erosion

D/S Slope: Cracks/Sinkholes/Bulging/Wetspots/Boils/Depressions/Erosion

Drainage System

U/S Slope: Slides/Sinkholes/Beaching/Erosion
Left Abutment: Cracks/Wetspots/Slides
Right Abutment: Cracks/Wetspots/Slides

Details of significant changes. New occurrences and issues warranting further attention

Inspecting Officer's initials

Asset Engineering Manager / Service Delivery
Fax to I

(tick if faxed)

Principal Engineer (Dam Safety) [N

SunWater
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FAIRBAIRN DAM EAP

Visual Inspection and Storage Report
Note: See Page 5 for instructions **

VISUAL INSPECTION

DATE
TIME

Flood O
Page 4 of 4

First Second Third
Inspection  Inspection  Inspection
(+6 hrs) {(+12 hrs)

(Walk OR Drive at 10 km/hour. Write 'W' for walk and 'D’ for Drive)

Saddle Dam Embankments (Earth & Rockfill Structure)

Saddle Dam 4

Crest: Depressions/Cracks/Sinkholes/Alignment/Erosion
D/S Slope: Cracks/Sinkholes/Bulging/Wetspots/Boils/Depressions/Erosion

Drainage System

U/S Slope Slides/Sinkholes/Beaching/Erosion
Left Abutment: Cracks/Wetspots/Slides
Right Abutment: Cracks/Wetspots/Slides
Saddle Dam 5

Crest: Depressions/Cracks/Sinkholes/Alignment/Erosion

D/S Slope: Cracks/Sinkholes/Bulging/Wetspots/Boils/Depressions/Erosion

Drainage System

U/S Slope Slides/Sinkholes/Beaching/Erosion
Left Abutment: Cracks/Wetspots/Slides
Right Abutment: Cracks/Wetspots/Slides
Saddle Dam 6

Crest: Depressions/Cracks/Sinkholes/Alignment/Erosion

D/S Slope: Cracks/Sinkholes/Bulging/Wetspots/Boils/Depressions/Erosion

Drainage System

U/S Slope Slides/Sinkholes/Beaching/Erosion
Left Abutment: Cracks/Wetspots/Slides
Right Abutment Cracks/Wetspots/Slides

Details of significant changes. New occurrences and issues warranting further attention

Inspecting Officer's initials

Asset Engineering Manager / Service Delivery

Fax to
(tick if faxed)

Principal Engineer (Dam Safety) I

SunWater
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** INSTRUCTION FOR COMPLETING SHEET - Flood Operation

STAGE 1
e Monitor Fairbairn Dam Gauging Station - 12-hourly
e Plot Rainfall vs. Storage Level - daily

STAGE 2
e Monitor Fairbairn Dam Gauging Station - 12 hourly
e Plot Storage Level vs. Time graph - twice a day.

STAGE 3
o Inspect the Embankment and read Instrumentation, as per the ‘Flood Operation’ sheet
e Monitor Fairbairn Dam Gauging Station - 12 hourly

STAGE 4
e Inspect the Embankment and read Instrumentation - reqularly
e Monitor Fairbairn Dam Gauging Station - 6 hourly

STAGE 5
¢ Inspect the Embankment and read Instrumentation - regularly
o  Monitor Fairbairn Dam Gauging Station - 6 hourly

VISUAL INSPECTION
STAGE 3 STAGE 4 STAGE 5

Frequency of visual inspection required is indicated by ONCE A TWICE A THREE TIMES
DAY DAY A DAY

Additional Inspections should be made

e When specifically requested
Show results of inspections as follow:-

¢ New Seepage point. NEW

Seepage from any location apart from seepage points

e Significant increase (> 30%) or change in condition SG-INC

e Slightincrease (> 10%) or change in condition. INC

¢ NIL change of condition. NIL

e Slight decrease (< 10%) or change in condition. DEC
Significant Changes

Any changes which, in the opinion of the inspecting officer, are more than just slight changes must be advised to Principal
Engineer (Dam Safety), Brisbane. The degree of urgency of this advice varies with the nature of the matter.

SunWater
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TABLE 1
RECORD OF RAINFALL AND WATER LEVEL DURING FLOOD EVENT

Rainfall Daily

Date Time " mm Total Comments

SunWater
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FAIRBAIRN DAM HYDRAULIC PIEZOMETER READINGS
(Required if storage level is higher than EL 207 M and safe to do so)

First Inspection Second Inspection Third Inspection Fourth Inspection

=
°

Inlet Outlet Inlet Qutlet Inlet Outlet Inlet Outlet

=
o

AR D EADEBDBWWWWWRWWWRWRNNRNMONMNROOMMNMRONA = S -
DN PN A ODOANDPNRON 2O DDA PRON 20OV ARXNAD OO RN =

SunWater
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R NFCR

Fairbairn Dam Instrumentation Readings

(Required if storage level is higher than EL 207 M and safe to do so)

ELECTRIC PIEZOMETERS

Piezometer | 157 Inspection | 2P Inspection | 3R Inspection 4™ [nspection

EPO1

EP02

EPO3

EP04

EPO0S

EPO06

EPO7

EP08

EP09

EP10

EP11

EP12

EP13

EP14

EP15

dim

Section 6A: Page 8 of 9
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Storage EL m AHD

219.23

218.23

217.23

216.23

215.23

214.23

213.23

212.23

211.23

210.23

209.23

208.23

207.23

206.23

205.23

204.23

STORAGE LEVEL AT SPILLWAY VERSUS TIME

9 10

11 12 13

Time (Hours)

14

15

16

17

18

19

20

21 22 23 24

SunWater
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FAIRBAIRN DAM EAP Su

Visual Inspection and Storage Report
Note: See Page 5 for instructions **

Earthquake
VISUAL INSPECTION experienced
Earthquake Intensity experienced........ MM
DATE
TIME
Storage Water Level EL (m)
(FSL 204.23)

Daily Rainfall (mm)
(Walk OR Drive at 10 km/hour. Write 'W' for walk and 'D’

Main Dam Embankment

General Condition

Cracks, subsidence in pavement

Upstream Face (Use binoculars) Settlement

Displacement of riprap material
Downstream face: Subsidence, slides, erosion

Sign of seepage, Wet spots / seams

Area Downstream of Dam

Seepage from any location apart from seepage point
Seepage
Seepage water - Clear or Turbid (Tick for clear)
Spillway
Spillway Channel Erosion, damage to concrete structure

Trainings Walls: General Condition/Cracking/Spalling

U/S Face General Condition
Apron General Condition / Impact Damage
Crest General Condition

Impact Damage
Bridge: General Condition/Cracking/Spalling/Construction Joints

Details of significant changes. New occurrences and issues warranting further attention

Inspecting Officer's initials

Failure u
Page 1 of 4
F rst Second Third
Inspection  Inspection  Inspection
(within (+12 hrs)
12 hrs)

Drive)

Asset Engineering Manager / Service Delivery

Fax to
(tick if faxed)

Principal Engineer (Dam Safety) _

un r

Section 6C: Page 1 of 10
Jan 08, Issue 2-0



FAIRBAIRN DAM EAP

Visual Inspection and Storage Report
Note: See Page 5 for instructions **

VISUAL INSPECTION

Earthquake Intensity experienced:.......

Sun Failure
Page 2 of 4
Earthquake First Second Third
experienced  Inspection  Inspection  Inspection
(within (+12 hrs)

MM 12 hrs)
DATE
TIME

Storage Water Level EL (m)

(FSL 204.23)
Daily Rainfall (mm)

(Walk OR Drive at 10 km/hour. Write "W’ for walk and 'D' for Drive)

River
Left Bank:

Right Bank:

Intake Structure
Structure:
Trashracks/Baulks
Access Bridge:
Outlet Works Right Bank
QOutlets
Channel
Culverts
Bull Ring
Outlet Works Left Bank
Outlets

Channel:

Culverts

Pump House

Selma Channel Gate House:

General Condition/Seepage/Slips/Slumps

Seepage/Erasion/Deposits

General Condition/Seepage/Slips/Slumps

General Condition/Cracking/Spalling/Impact Damage
General Condition/Coatins/Impact Damage

General Condition/Cracking/Spalling/iImpact Damage

General Condition/Cavitation/Cracking/Spalling
General Condition/Loose Rock/Erosion/Deposits
General Condition/Cracking/Spalling/Settlement

General Condition/Cracking/Spalling/Damage/Joints

General Condition/Cavitation/Cracking/Spalling
General Condition/Loose Rock/Erosion/Deposits
General Condition/Cracking/Spalling/Settlement
General Condition/Cracking/Damage

General Condition/Cracking/Damage

Details of significant changes. New occurrences and issues warranting further attention

Inspecting Officer's initials
Asset Engineering Manager / Service Delivery

Manager (RSN
Principal Engineer (Dam Safety) I

Faxto
(tick if faxed)

SunWater
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FAIRBAIRN DAM EAP Sun

Visual Inspection and Storage Report
Note: See Page 5 for instructions **

Earthquake
VISUAL INSPECTION experienced
Earthquake Intensity experienced........ .MM
DATE
TIME
Storage Water Level EL (m)
(FSL 204.23)

Daily Rainfall (mm)

Failure
Page 3 of 4

First Second Third
Inspection  Inspection  Inspection
(within (+12 hrs)
12 hrs)

(Walk OR Drive at 10 km/hour. Write 'W' for walk and 'D' for Drive)

Saddle Dam Embankments (Earth & Rockfill Structure)

Saddle Dam 1

Crest: Depressions/Cracks/Sinkholes/Alignment/Erosion
D/S Slope: Cracks/Sinkholes/Bulging/Wetspots/Boils/Depressions/Erosion

Drainage System

U/S Slope Slides/Sinkholes/Beaching/Erosion
Left Abutment: Cracks/Wetspots/Slides
Right Abutment: Cracks/Wetspots/Slides
Saddle Dam 2

Crest: Depressions/Cracks/Sinkholes/Alignment/Erosion

D/S Slope: Cracks/Sinkholes/Bulging/Wetspots/Boils/Depressions/Erosion

Drainage System

U/S Slope Slides/Sinkholes/Beaching/Erosion
Left Abutment: Cracks/Wetspots/Slides
Right Abutment: Cracks/Wetspots/Slides
Saddle Dam 3

Crest: Depressions/Cracks/Sinkholes/Alignment/Erosion

D/S Slope: Cracks/Sinkholes/Bulging/Wetspots/Boils/Depressions/Erosion

Drainage System

U/S Slope: Slides/Sinkholes/Beaching/Erosion
Left Abutment Cracks/Wetspots/Slides
Right Abutment: Cracks/Wetspots/Slides

Details of significant changes. New occurrences and issues warranting further attention

Inspecting Officer's initials

Asset Engineering Manager / Service Delivery

Fax to Manager

{tick if faxed) Principal Engineer (Dam Safety) @

SunWater
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AIRBAIRN DAM EAP Su

Visual Inspection and Storage Report
Note: See Page 5 for instructions **

Earthquake
VISUAL INSPECTION experienced
Earthquake Intensity experienced:....... MM
DATE
TIME
Storage Water Level EL (m)
(FSL 204.23)

Daily Rainfall (mm)

Failure
Page 4 of 4

First Second Third
Inspection  Inspection  Inspection
(within (+12 hrs)
12 hrs)

(Walk OR Drive at 10 km/hour. Write 'W' for walk and 'D' for Drive)

Saddle Dam Embankments (Earth & Rockfill Structure)

Saddle Dam 4

Crest: Depressions/Cracks/Sinkholes/Alignment/Erosion
D/S Slope: Cracks/Sinkholes/Bulging/Wetspots/Boils/Depressions/Erosion

Drainage System

U/S Slope: Slides/Sinkholes/Beaching/Erosion
Left Abutment: Cracks/Wetspots/Slides
Right Abutment: Cracks/Wetspots/Slides
Saddle Dam 5

Crest: Depressions/Cracks/Sinkholes/Alignment/Erosion

D/S Slope: Cracks/Sinkholes/Bulging/Wetspots/Boils/Depressions/Erosion

Drainage System

U/S Slope: Slides/Sinkholes/Beaching/Erosion
Left Abutment: Cracks/Wetspots/Slides
Right Abutment: Cracks/Wetspots/Slides
Saddle Dam 6

Crest: Depressions/Cracks/Sinkholes/Alignment/Erosion

D/S Slope: Cracks/Sinkholes/Bulging/Wetspots/Boils/Depressions/Erosion

Drainage System

U/S Slope: Slides/Sinkholes/Beaching/Erosion
Left Abutment Cracks/Wetspots/Slides
Right Abutment: Cracks/Wetspots/Slides

Details of significant changes. New occurrences and issues warranting further attention

Inspecting Officer's initials

Asset Engineering Manager / Service Delivery

Fax to Manager

(ick i faxed) Principal Engineer (Dam Safety) @

SunWater
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* INSTRUCTIONS FOR COMPLETING SHEET - Sunny Day Failure (Earthquake)

VISUAL INSPECTION

I ncy of vi ; i tad ie i Earthquake Less than 5mm Earthquake greater than 5Smm
Frequency of visual inspection required is indicated by COMPLETE FIRST VISUAL COMPLETE ALL VISUAL
Additional | i hould b de. when: INSPECTION ONLY INSPECTIONS AND
itional Inspections should be made, when: INSTRUMENTATION DATA AS
WELL

o New seepage which requires further action
¢ When specifically requested

Show results of inspections as follow:-

e New Seepage appeared. NEW

¢ Significant increase (> 30%) or change in condition 8G-INC

» Slight increase (> 10%) or change in condition. INC

e NIL change of condition. NIL

e Slight decrease (< 10%) or change in condition. DEC
Significant Changes
Any changes which, in the opinion of the inspecting officer, are more than just slight changes must be advised to the
Principal Engineer (Dam Brisbane. The degree of urgency of this advice varies with the nature of the issue.
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Instrumentation Readings §

(REQUIRED IF EARTHQUAKE GREATER THAN 5 MM)

SURFACE SETTLEMENT POINTS

15T Inspection | 2N Inspection | 3R Inspection 4™ |nspection

Settlement
Point

CS$1
CS2
CS3
CS4
CSS
CS6
S$S1
SS2
SS4

§S5

SS6

§S7

SS8

SS9

§S10
SS11
§812
SS13
SS14
S$S15
$§16
S$17
S§18
$§19
$S20
§S21
$S22

7

§823
SS24
$825
$526
S827
§828

ELECTRIC SETTLEMENT POINTS

ES A
ESB
ESC
ESD
ESE
ESF

A hhhnttR

SunWater

Section 6C: Page 7 of 10
Jan 08, Issue 2-0

000000

7

77



AU AR N AN AN N \\\

SEEPAGE MEASUREMENT
(REQUIRED IF EARTHQUAKE IS GREATER THAN 5MM)

Second . Fourth

First Inspection Inspection Third Inspection Inspection

SRO1 mm

77

////////////////////////////////////////////////////////////////

W

SR02 mm

SR03 mm
(Seepage point D/S of Bull Ring)

////////////////////////////////////////////////////////////////

O
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HYDRAULIC PIEZOMETER READINGS

(REQUIRED IF EARTHQUAKE IS GREATER THAN 5MM)

First Inspection Second Inspection Third Inspection Fourth Inspection

I
No

Inlet

Qutlet Inlet Outlet Inlet Outlet Inlet

Outlet

777

alealalplelnlwowownwowleooolekieMdpp NN alalalalalalalala =5
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4™ Inspection

3RO Inspection

2ND Inspection

Instrumentation Readings
(REQUIRED |F EARTHQUAKE GREATER THAN 5§ MM)
ELECTRIC PIEZOMETERS

Piezometer | 15T Inspection

EP01

EP02
EP03
EP04
EPO5
EP06
EPO7
EP08
EP09
EP10
EP11

EP12
EP13
EP14
EP15

2001 Al ;HIIHIIHIITTTHHHHI THTIIMIIIMIMIDNININMNMNYMM

40
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AW
IRUSRNSRNY
ANRRNNY
SSOSRNNY
IRSSUSURRN
INSSUSUNRN
AN
AN
AN
AN
ALY

ASSY

[SSY

AN
ERRRNSSNEN
[SUSKURRRN
AW
AV
AN
[ESSSSRUNY
ISSSSRUNY
BASSSSSSY
SR
RSSSSSSNY
RSSSURNNN
AN
SRS
[SSSARSNNY
[ESSRRNNEN
[SSSRRNNNY
[SSSNURNNY
[SSSSRRNNY
IESOSARRRY
AN
EESSSSUUNY
ISSSSSESNY
SSSSSSSNY
SONWY
RSSSNSSEY
AW
RESSSNNRY
[ESSSRUNNY
AW
SN
AN
AN
[SCSRRCREN
AN
ANANWY
AN
AN
AN
[SSSUNRERN
AN
JSSECNRNN
ANNRRANY
AN
JOSUXKNRNN
JSSSCRERNN
JSSSURRRRN
EESSUSUNRN
AR
[SUSSSUNRN
AN
AW
[ESSSENNNY
EASSSSEREN
[ESASNUNNY
BASSSSSNY
BSSSSSSNY
BESSSSSNY
ANV
AN
FSSSUNRNNY
ASSY

RS

ESY

A\
[SSSSURRNN
[RESURNEN
AR
AN
AN
AW
SRR
EESSASUNNN
AN
AANRRN
[RSSSCUNAN
ANV
[SSSUNERNY
AN
AN
JSSSUXRERY
[ESSSNUINY
[ESUCNORNY
JESUCRRNNY
RESSUSRUN
RNSSUNNRY
AN
[SSSENRNNY
[RRSSSUNEN
[SCSURNRNN
AN
[RSSSSURNN
[SONSURRRN
RASSNSURNY
AN
RASSSSURNY
BASSSRUENY
[SSSSNRCNY
JSSSURUNRY
RSSSSSNRY
BASSNNY
BESISSSAY
AN
BASNSNY
JOSUCRRUNY
AN
RESSSSNNY
AN
AN
[SSUSEUUNY
NN
AR
ANV
[SSUCURRRY
AN
AN
ARNY
AN
ARNNAY
AN
[RSSSUSKAN
SV
BSSSSSSNY
AN
[RSSASREGY

AN
ESSASSNY
[SSSURUINY
NN
AN
[ESSSSSNNY
SOANTAY
EESSSURINN

ESSOSSURNY
AN
ASSUSSNNY

FAIRBAIRN DAM P Sun Failure .
Visual Inspection and Storage Report Page 1 of 4 \\
Note: See Page & for instructions ** PN
AASSSRAAN

Earthquake First Second Third ——

AN

VISUAL INSPECTION experienced Inspection Inspection  Inspection %
(within (+12hrs) SN
12 hrs) N

SNANRNARS

DATE e

TIME NN

EANSANANAY

SANANNRNSS

Storage Water Level EL (m) NN
(FSL 204.23) S

ANAANNAY

Daily Rainfall (mm) —-—

ANEANRNAY

(Walk OR Drive at 10 km/hour. Write 'W' for walk and 'D' for Drive) RN

ANANNANRN

Main Dam Embankment ———
SNRNRANAN

ANNNRRNRS

agn ANRNSENAN

General Condition AN

ANSSSRRNNY

. . ANRRNNNAN

Cracks, subsidence in pavement W

SVANAANNY

SNRRANRRS

Upstream Face (Use binoculars) Settlement
RRSSSANANY

ASSSNNSNY

Displacement of riprap material —

ESSRANNNAY

. . . :\\\\\\\:

Downstream face: Subsidence, slides, erosion AN
AASSRNNNNY

ASSSSNAANY

Sign of seepage, Wet spots / seams ———

Area Downstream of Dam
Seepage from any location apart from seepage point e

Seepage R
Seepage water - Clear or Turbid (Tick for clear)

Spillway ———

Spillway Channel Erosion, damage to concrete structure e

AW
ANRRNAN

Trainings Walls: General Condition/Cracking/Spalling RN

RASRRNANAY

g ENANANSNAY

U/S Face General Condition N
ARNRANNNY

ARNERNANS

Apron General Condition / Impact Damage
Crest General Condition
AR

Impact Damage -

ARNNARNNS

ANSNNNNS

Bridge: General Condition/Cracking/Spalling/Construction Joints ——
ENANANGRANY

EAARANNRNY

Details of significant changes. New occurrences and issues warranting further attention
:\\\\\\\\

e

ANERNNNNY

ANARANAANY

ANNRARNNY

ANSRANARY

ERANSN RN

ANNRNNARY

ANNNANRNS

SNNRNANRY

.

.

. . . age ANNANNNNS

Inspecting Officer's initials

AN

ANRANANAY

Asset Engineering Manager / Service Delivery ———

SOANRRY

Fax to Manaaer \ AV

tick if faxed . . R
( ) Principal Engineer (Dam Safety) [ S

ANARRSRNY
ARV
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ANWNNWY
AN
RSSEUIRNY
ASSSSRRNY
SN
AN
ANV
AN
ANWRAY
SN
AW

AN

AW
FERASAAANY
ASSSSNENY
AN
ASSSNSENY
SN
ANV
AN
AN
AN
AN
ASSSSSSSS
BASSSONEN
ANNNNWY
AN
AN
ASSSSSNGY
ANV
RSSSSURSY
AN
RSSSSNRNY
ANV
RSSSSURNY
ESSSSSRNY
RSSSSSNSY
ESSSSNNSY
ANV
AW
AN
AN
AN
AN
ANANY
AN
AN
AN
ANV
AN
AV
AN
ANINANAY
AN
AN
ANMNN
AN
AN
AN
AN
AN
ASSSSNRNY
RASSOURNY
ASSSSNRNY
ASSSSSNNY
ASSSSNANY
RSSUSUSNY
AN
ANV
ANMWNWY
ANV
ASSNSNRNG
NN
ASANN

NS

5SS
PANEN
ASSSSNNNN
AN
AN
ANMNNY
AN
AN
AN
AN
BSOSO
ESSSSSSAN
ESSSSSSNY
RNSSSSSNY
AN
ASSSSSSNN
AN
RSSSSSSAN
ANV
ANNNNARY
AN
RSSSSSRRY
AN
AN
RSSCURRNY
AN
RSSUURRAN
AN
RSSURRRRN
NNNNSAN
SN
RSSSRSNNY
RSSSERTNG
ANY
RSSUUSRRN
AN
SRR
ANANAY
AN
AN
ANNNSY
SSSSRENN
ANSNRRAY
RSSSKURNN
AN
AN
SNNRNRNY
ANRRANY
ANANNSAY
ANNNNAY
ESSSSRRAY
AN
ANWRNY
AN
RSSSERtN
AN
AN
ANAWY
ASSSSSSNN
SANNNNANY
ASSSSSSNN
RSSSUSAGN
ASSAN

S

N
RESANY
ANNNY
ANIWARNY
ANANNANY
AASSSSSNN
BASSSAASS
ESSSONINS
BASSNNAN

FAIRBAIRN DAM EAP

Visual Inspection and Storage Report

\\\\\\\\\\\\\\\\\ assaendas

Failure
Page2of 4

Sun

Note: See Page 5 for instructions **

VISUAL INSPECTION

River
Left Bank:

Right Bank:

Intake Structure
Structure
Trashracks/Baulks
Access Bridge:
Outlet Works Right Bank
Outlets:
Channel:
Culverts
Bull Ring
Outlet Works Left Bank
Outlets:

Channel:

Culverts

Pump House:

Selma Channel Gate House:

Third
Inspection
(+12 hrs)

Second
Inspection
{within
12 hrs)

Earthquake First
experienced  Inspection

DATE
TIME

Storage Water Level EL (m)
(FSL 204.23)

Daily Rainfall (mm)

(Walk OR Drive at 10 km/hour. Write 'W' for walk and 'D' for Drive)

General Condition/Seepage/Slips/Slumps
Seepage/Erosion/Deposits

General Condition/Seepage/Slips/Slumps

General Condition/Cracking/Spalling/Impact Damage
General Condition/Coatins/Impact Damage

General Condition/Cracking/Spalling/Impact Damage

General Condition/Cavitation/Cracking/Spalling
General Condition/Loose Rock/Erosion/Deposits
General Condition/Cracking/Spalling/Settlement

General Condition/Cracking/Spalling/Damage/Joints

General Condition/Cavitation/Cracking/Spalling
General Condition/Loose Rock/Erosion/Deposits

General Condition/Cracking/Spalling/Settlement

General Condition/Cracking/Damage

General Condition/Cracking/Damage

Details of significant changes. New occurrences and issues warranting further attention

Inspecting Officer's initials

Asset Engineering Manager / Service Delivery

Manager I

Principal Engineer (Dam Safety) _

Faxto
(tick if faxed)

SN
RRSARSNNY
JSSCUNRRNY
DANSRRANY
BESSSSUNNY
[SSRRERNY
[SSSERRNNY
[ESSRNANNY
[SCSURRENY
AN
BSaSSSANY
[ECSSREINY
DAASSSS
RESSSSNRN
ARAVWAY
ERSONSONRN
ANV
ANV
[SSSRRRUNY
ANRNRRY
[ESSNRRANY
[SSSUNRANY
[SSSSNRRNY
[ESURRNNY
ESORRCRNY
[SNSSNNNY
[SSSSNRANY
AN
[SUSSRURNY
JSCSUSKANN
ANWRNANY
ANV
AN
ANV
ANNRY
RSSSRSNY
[SSSSERNNY
[SSSSRRANY
SANNRRRY
[SSSSSNNY
ESSSSSNSN
[ESSSRSNEN
BSSSSSSNY
SASSUNENY
IESSSSSNEN
RSSSSSON
[SSSSSUNRN
AN
RNSSNERRY
BESSSSUNRN
[RSSSNSRNY
[SASSSUSRN
[SSSSSKNRN
ISSSSURN
[SRSSRURRN
[RSSSSSNNN
WA
RNNSECERY
[ESSSSSANN
[SSSSNRENN
BSSUSSENN
[RSSSNRRNN
[SSSSSRNNN
ANAWW
BSSSSSNNY
ANV
ANV
[SSSSSUNNN
ANV
EOSSRENRN
SN
AN
AN
[UNSUSANY
AR
[ASSARENNN
[ESSSSUNRN
[SNSUSERSN
[SSSNSNEN
[SUSSNSSN
[RRSISRNRN
RUSSSUNY
[ESSSSSRNN
AUVRRRAY
AN
SRR
RUSSUERRN
SN
[SCURCRRNN
AW
IESSSSKRNN
ANV
AN
[ESSASERNY
[ESSSSURNN
FASNNRRNEN
SNSRI
EESNURENAN
AN
AN
[ESSASSNSY
ANV
SR
[ESSARKANY
BESSSNSNEN
[RUSASRRRN
[SSUNRENY
AR
[SSSUSRNNY
AN
[SSUSRANY
AR
[ESSASRNNY
IRUSSECNNN
BSSSSSNNY
[RSNNSNNNN
AN
[RSHNSEESY
BSSSSSNNY
SN
[ESONSSURY
BASSNSENY
[SSUSKRNY
BSSSSSNSY
AR
[RASURENRY
[SONNSNNY
[RSSUSEUNY
ISSSNRKNY
[ESSUSENNY
[SANNSSANY
SN
[SSSSSRANN
RASAASENY
SRR
[SCURARNRY
[RASERNANY
[EESRRNNY
[ESASSCAN
[ESSSRARKY
[SUSULACRY
[ESSANSIRY
AN
SNV
[SCSRSERNY
[SCSESEURY
ARV
SRR
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IANNY
EESESRONEN
[SSSSNSNNY
[SSERREUNY
[ESSSSSENY
[SRSURRRRY
[SSSSSSSNY
[SSSSSAURY
AN
[SSSSNUCRY
AN
BANSSNNY
[SSSURNSRY
AN
[SSSURNSRY
BASSSSS
[SSSUNNSNY
[SSSURNCRY
AVOAWNRY
AW
[SSSURNNRY
[SSSSNRNRY
[SSSUSNSN
AN
[SSSSNRNNY
ANMANNRY
[SSSURNNNY
ANINNRRRY
[SSSSNNSN
[SSASSRSEY
[SSSSNSSE
[SSSSSSHNY
ANV
BSOS
[SSSSNESES
AW
[SSSSRESES
[SSSORARY
WA
DAY
WA
AW
[ESSANESEN
ANV
AR
ANWRAY
[SSSNNSSHY
WA
[NSSNRSSE
[SSSSNSRNY
SR
[SSSNSNANY
[ESSSSANNY
[SSSSUNINY
[SSSSURNN
[SSSRNNNRY
[SSSURRSAN
RESSSSSA
ANANRAAN
[EASSOSNRY
[ESSSSSSNY

AN

A5

A

BN
ARSI
ESASSSNN
AN
[RSSSASSN
[SSSSNNNRY
AN
[SSSRNRNRY
[SSSSESSNY
[SSSSRRARY
AN
[SSSURRNRY
AN
[SSUUNURKY
[ENASSSNAY
NN
[RASSRERN
[SSSSSSUNY
BRI
BRSSSNY
RSSSASSNY
ANV
WA
BSSSSSSY
AW
AN
ANV
ESSSSNY
MANW
AW
AN
AN
AW
SSSSSSSNY
IASSSSSRNY
ERSNY
BRSNS
AN
BSSSONY
ESSRN
BEASSSSAY
BNSSSNY
AN
SSSSSSUAY
RESSSSSAY
BN
[RSSNSRENY
BASSSSSSY
AN
[ENSESSEAY
RSN
AR
NN
ANARNSANNN
AN
BASSSSNY
[ESSSASNNY
BASSSSNY
NNANANARY
BSSSSSNY
[SNSSSSNNY
SNAN

AS\Y

AN

SN
ANWNAAY
NNNRANWWY
AR
RESSSSNNY
AN
[SSSURRRRY
[RASSSRRAN

FAIRBAIRN DAM EAP Su Failure n

Page 3 of 4
. ASSESSNRN]
Earthquake Frst Second Third S
VISUAL INSPECTION experienced Inspection Inspection  Inspection U
{within (H12hrs) NS
12 hrs) R
DATE =
TIME =
Storage Water Level EL (m)
(FSL 204.23) ———
Daily Rainfall (mm)
{Walk OR Drive at 10 km/hour. Write "W' for walk and  for Drive) EESSEES
Saddle Dam Embankments (Earth & Rockfill Structure) N
ASSANNUNGY
Saddle Dam 1
Crest Depressions/Cracks/Sinkholes/Alignment/Erosion
D/S Slope: Cracks/Sinkholes/Bulging/Wetspots/Boils/Depressions/Erosion
ANRANRANY
Drainage System
U/S Slope Slides/Sinkholes/Beaching/Erosion —
Left Abutment: Cracks/Wetspots/Slides ——
Right Abutment Cracks/Wetspots/Slides RN
Crest; Depressions/Cracks/Sinkholes/Alignment/Erosion
ANNRRRRSY
D/S Slope: Cracks/Sinkholes/Bulging/Wetspots/Boils/Depressions/Erosion
Drainage System
U/S Slope Slides/Sinkholes/Beaching/Erosion
Left Abutment: Cracks/Wetspots/Slides
Right Abutment: Cracks/Wetspots/Slides ———
Saddle Dam 3 AN
Crest: Depressions/Cracks/Sinkholes/Alignment/Erosion PRAAY
D/S Slope: Cracks/Sinkholes/Bulging/Wetspots/Boils/Depressions/Erosion E::::::::
Drainage System
U/S Slope: Slides/Sinkholes/Beaching/Erosion S
AASASANANY
Left Abutment: Cracks/Wetspots/Slides
Right Abutment: Cracks/Wetspots/Slides
ANNANARAS
Details of significant changes. New occurrences and issues warranting further attention S
SNUNVEMANGY
Inspecting Officer's initials
Asset Engineering Manager / Service Delivery
Fax to Manager IR NN
tick if faxed - . R
( ) Principal Engineer (Dam Safety) I o

SunWater
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BRSSO TR

EASSNRANNY ANNVERNNNAY
INSSSNNNNY ANNRNNARNY
ANNNNRRSY . ANV
NN FAIRBAIRN DAM EAP Su Failure i n SO
ANAANNRSY A SN
BAANNSANNY ANSNANASS
NN Visual Inspection and Storage Report Pagedofd -~
RN Note: See Page 5 for instructions ** NN
ote: See Page 5 for instructions

IANNY ANANARY
NN Earthquake Frst Second Third RV
[SSSRRRRRY R . . . ANNVRASNY
RN VISUAL INSPECTION experienced  Inspection  Inspection  Inspection Ny
RN (within (+12hrs) W
ENSSSANRNY AANNNANNAY
ANSANNSAN 1 2 hrs) LESSUNRNNY
ANRANANY EANSS RN
NN DATE NN
ANANNRANS ARNRNRNRY
ANARNNRNY RRNNSANGAY
RV TIME R
NN Storage Water Level EL (m) R
ANNANTANY RSO NSNS
N (FSL 204.23) —
ANNRARANN . . ANNENNRRY
— Daily Rainfall (mm) NV
. (Walk OR Drive at 10 km/hour. Write "W' for walk and 'D' for Drive) .

s Saddle Dam Embankments (Earth & Rockfill Structure) -
X% Saddle Dam 4 R
Crest: Depressions/Cracks/Sinkholes/Alignment/Erosion
X D/S Slope: Cracks/Sinkholes/Bulging/Wetspots/Boils/Depressions/Erosion

AN ARRNANRY
ANRANAANY

NN Drainage System
ASNAARANY ANRRRNRAY
SVYANNRARY . . . . :\::\\\\:
e U/S Slope Slides/Sinkholes/Beaching/Erosion A
RESSSANNNY ERANSANSRY
RSANSASNY RRONSARNRY
N3N Left Abutment: Cracks/Wetspots/Slides ~——
NN ANEIRRRRR
RANNNSAANY ANNRRNRNY

S Right Abutment: Cracks/Wetspots/Slides 2[WR@

[SSSUNRRRN
RASSNSUNY SN
[SRSSRSREN ANVARASAS

SRR s d d I D AU
¥ a e Dam 5 AR

W
ANNARNNARY

N
W EOSSRRRRR

e Crest: Depressions/Cracks/Sinkholes/Alignment/Erosion e
§§§§§3§§ D/S Slope: Cracks/Sinkholes/Bulging/Wetspots/Boils/Depressions/Erosion -
N Drainage System N
XX U/s Slope: Slides/Sinkholes/Beaching/Erosion
\ Left Abutment: Cracks/Wetspots/Slides
2 Right Abutment Cracks/Wetspots/Slides
: Crest Depressions/Cracks/Sinkholes/Alignment/Erosion
s D/S Slope: Cracks/Sinkholes/Bulging/Wetspots/Boils/Depressions/Erosion R

_— Drainage System e
SNANRNSA ASRNRRANNY
ANIANRRAN . N . N EAANARANAY
s U/S Slope: Slides/Sinkholes/Beaching/Erosion
[NSUNNNANY ASSSARANAY
ANMRRRRAN EAANANANNY
ANARRANAN - ASSSARANAY
SSX Left Abutment Cracks/Wetspots/Slides
ENARNNRNNY ASSARANNNY
ANNRRNNRY ARNRNRNY
www  Right Abutment: Cracks/Wetspots/Slides -
ANV ARNRRNRY
ENSSASNSSY ANERRNRRY
S Details of significant changes. New occurrences and issues warranting further attention A
ANNANRNNNY ASSSSNNNNY
AN SN ANSARARNY
AN ASSNS RN
ESSNNANANY AR SN RARNY
ESNANNNRNY EASSSSNANY
ANRNRNRSN ANRARANNY
[SSSSSUNNY . . Vi AR
e Inspecting Officer's initials e

RSN ESSSSRNENY

= Asset Engineering Manager / Service Delivery RN

ANRRNSRY

EANSNY
RN Faxto Manager I NN
:\\\\\\\: tlck if faxed . . . ::\\\\\\:
RN ( ) Principal Engineer (Dam Safety) BN S\
ANANSANNNS

[SSSSSSNRY
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** INSTRUCTIONS FOR COMPLETING SHEET - Sunny Day Failure (Piping)

VISUAL INSPECTION
Frequency of visual inspection required is indicated by STAGE 1 STAGE 2 STAGE 3
ONCE A DAY TWICE A DAY AS DIRECTED
Additional Inspections should be made, when:
e New seepage which requires further action

o When specifically requested

Show results of inspections as follow:-

o New Seepage appeared. NEW
e Significant increase (> 30%) or change in condition SG-INC
o Slightincrease (> 10%) or change in condition. INC
¢ NIL change of condition. NIL
o Slight decrease (< 10%) or change in condition. DEC

Significant Changes

Any changes which, in the opinion of the inspecting officer, are more than just slight changes must be advised to the
Principal Engineer (Dam Safety), Brisbane. The degree of urgency of this advice varies with the nature of the issue.

SunWater
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FAIRBAIRN DAM EAP Chemical / ToxicS |

Visual Inspection and Storage Report

Note: Refer to Page 2 for recording instructions ** Date:
SUN MON TUE WED THU FRI SAT
Stored Water Level FSL 204.23m
Outlet discharge MLD
Daily Rainfall (mm)
First Second Third
VISUAL INSPECTION Inspection Inspection Inspection
(+24hrs) (+48hrs)
Date
Time
Reservoir

Location of the chemicalftoxic spill (provide as much detail as possible of the extent of the spill, and note changes over time, and
areas threatened by the emergency):
Condition of spill |

Description of the Chemical/Toxic Spill Approx distance from dam wall |

Location of Spill in the Reservoir/Catchment OR DEFINE ITS LOCATION AS AN AMTD DISTANCE
Chemical Spill Management (tick if action taken) DATE TIME

1. QOutlet structures closed

2. Water Treatment facility closed

3. Source of spill located & isolated (if safe and possible)?

4 Area isolated from public/staff access (if possible)?

Details of significant changes. New occurrences and issues warranting further attention, Source of seepage (if known)

Sketch. measure. photoaraoh and locate if possible. Locate the position of Alaal Bloom / Spill on a Plan (if available)
Inspecting Officer's initials

Asset Engineering Manager / Service Delivery
Fax to Manager S8

(tick if faxed) Princi?al En?ineer (Dam Safety)

SunWater
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* INSTRUCTIONS COMPLETING SHEET  Chemical/Toxic Soill

VISUAL INSPECTION

Frequency of visual inspection required is indicated by ONCE A DAY

Additional Inspections should be made, when

e When specifically requested

Show results of inspections as follow:-

o New Seepage appeared NEW
e Significant increase (> 30%) or change in condition. SG-INC
e Slight increase (> 10%) or change in condition. INC
¢ NIL change of condition. NIL

e Slight decrease (< 10%) or change in condition. DEC

Significant Changes

Any changes which, in the opinion of the inspecting officer, are more than just slight changes must be advised to the
Principal Engineer (Dam Safety). The degree of urgency of this advice varies with the nature of the issue.

SunWater
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EMERGENCY ACTION PLAN - FAIRBAIRN DAM :
(sunater

EMERGENCY ACCESS ROUTES & PREVENTIVE ACTIONS

7. EMERGENCY ACCESS ROUTES

Locality plan and alternative access routes are shown on Page 2 of this Section.

7.1 PREVENTIVE ACTIONS

In the event of a rapidly deteriorating structural deficiency which is likely to threaten the security of
the dam (for example, due to internal erosion or following a major earthquake), the Dam Duty

Operator or Standby Officer, having reported a potential emergency situation, should follow the
preventive actions set out below:-

1. Ensure that a responsible person with portable communication is left in a safe
position at the dam to monitor the emergency condition.

2. Restrict access to the dam area.

3. Liaise with Service Delivery Manager and Asset Engineering Manager who will
liaise with Emergency Management Authorities.

4, If possible, document the emergency condition with photographs and or video
camera.

2, Update Service Delivery Manager and Asset Engineering Manager from time to

time of any change in the emergency condition.

6. Do not take any unnecessary risks in undertaking the above actions.

Since the most likely scenarios for a dam failure at Fairbairn Dam is from ‘Sunny Day’ Failure, the
stability may be increased by using available earth and rock fill material as a stabilising berm. A list
of equipment (earthmoving), available during an emergency, is provided in Section 3.

It may become necessary during an emergency to lower the reservoir level of the dam to decrease
seepage and/or loading on the structure, and to minimise the impact of any failure. This would only
be an option where an emergency condition was identified in the early stages. Instructions for
operation of the outlet works are given in Section 2.6 of the Operation and Maintenance Manual for
the dam.
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8.0 LOWERING THE STORAGE LEVEL

LOWERING STORAGE LEVEL

It may become necessary during an emergency to lower the Fairbairn Dam storage level to
decrease seepage and/or loading on the structure to minimise the impact of any failure.
This would only be an option when an emergency condition has been identified in its early
stages. Instructions for operation of the Outlet Works are provided in Section 2.6 of the
Operation & Maintenance Manual for the dam.

8.1 Fairbairn Dam Constraints

There are three constraints that need to be considered when evaluating lowering of the
storage level. These are:
Maximum possible releases from Fairbairn Dam; and,

1.

2.

3!

8.1.1

Fiooding Impacts Downstream.

Availability of Left Bank Outlet Works during flood

Maximum possible releases from Fairbairn Dam

The release rate from the storage may be governed by the storage level at the time of
drawdown. The possible mechanisms, which can be operated is through the outlets

Dewatering Options

Inflow

Number of Days required to
Lower the Reservoir level

TBA

Without Inflow

ToELm- Days

TBA

With Inflow

Outlet works curves for rapid drawdown are shown on Page 2
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DESIGN FLOOD ESTIMATION

The PMP estimate for the 96 hour storm event produced a peak storage level of EL
218.59m AHD which would overtop the crest elevation of saddle dams 1, 5 and 6 (EL
217.94m AHD) by 0.65 metres. Peak inflows, outflows, flood volumes and peak storage
levels were calculated for the 96 hour storm duration and range of AEP’s. Table 9.1
summarises the peak flood estimates for the critical storm duration.

Table 9.1: Fairbairn Dam - Peak flood estimates - 96 hour critical storm duration

PMP Estimated | Coumated Flood Resk
AEP Peak Storage
" Depth Peak Inflow Volume
(1inY) (mm) mls Outglow ML Level
m’/s (m AHD)
50 245 966 587 478 000 205.87
100 275 1742 1183 848 000 206.78
200 306 3685 2760 1 740 000 208.47
500 346 4764 3666 2 260 000 209.27
1000 377 5628 4393 2 670 000 209.87
2000 409 6541 5166 3 100 000 210.46
5000 473 8461 6811 4 030 000 211.61
10 000 558 11095 9018 5 300 000 213.04
50 000 979 24768 23452 12 000 000 218.36
61 275 1070 27777 26969 13 500 000 218.59
(PMF)

FLOOD IMPACTS DOWNSTREAM

Tables below show the summarised information of the Dam Break Study conducted by
SunWater in 2003.

The peak flood level results are presented as plots of extent of inundation. Figures 9.1 to
9.3 show plots of the longitudinal profiles of the peak flood levels along the Nogoa-
Mackenzie Rivers.

Tables 9.1 to 9.3 summarise the peak flood levels at key locations.

SunWater
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Table9.1: Sunny Day Failure Flood Levels

Peak Flood Level
Stream Location (m, AHD)
Nogoa 1. Fairbairn Dam Tailwater 199.2
Nogoa 2. Selma Weir 193.8
Nogoa 3. Emerald — Capricorn Hwy 193.2
Nogoa 4. Emerald Town Weir 190.1
Nogoa 5. Bellmah 183.4
Nogoa 6. McCoskers Weir 180.6
Nogoa 7. Retreat Ck Junction 174.5
Nogoa 8. Bridge Flats Crossing 171.4
Nogoa 9. Crinum Ck Junction 163.7
Nogoa 10. Wyuna 162.6
Nogoa 11. Duckponds Homestead 1568.1
Nogoa 12. Currimundi 1565.2
Nogoa Right 13. Lochlees 165.6
Nogoa Right 14. Parker Developments 171.4
Nogoa Right 15. Braylands 165.6
Mackenzie 16. St Aubins 163.5
Mackenzie 17. Rileys Crossing 162.1
Mackenzie 18. Yackam 149.3
Mackenzie 19. Carnangarra 147.5
Comet 20. Myrtle Park 153.5
Comet 21. Comet Town Weir 153.5
Comet 22. Comet — Capricorn Hwy 1563.5
Theresa 23. Kingower Billabong 175.4
Theresa 24. Blair Athol Railway Line 174.4
Retreat 25. Trafalgar 175.0
Retreat 26. Blair Athol Railway Line 174.5
Retreat 27. Gregory Highway 174.7
Retreat Right 28. Washpool Waterhole 174.7
Retreat Left 29. Codenwarra Pump Site 174.7
Gordonstone 30. Langley Downs 163.7
Crinum 31. Belong Ck Junction 163.7
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Crinum 32. Wyuna Road 163.7
Crinum 33. Colorada 163.7
Mosquito 34. Fenceline 163.7
Winton 35. Locharbor 167.0
Winton 36. Bauhinias Road 159.6
Winton 37. Duckponds Lagoon 157.1
Boggy 38. Ensham 165.4
Sandhurst 39. Karvella 153.5
Sandhurst 40. Capricorn Hwy 1563.5

Table 9.2: Probable Maximum Flood - No Failure Flood Levels

] Peak Flood Level
Stream Location (m, AHD)
Nogoa 1. Fairbairn Dam Tailwater 197.7
Nogoa 2. Selma Weir 189.4
Nogoa 3. Emerald — Capricorn Hwy 183.8
Nogoa 4. Emerald Town Weir 178.9
Nogoa 5. Bellmah 175.8
Nogoa 6. McCoskers Weir 174.8
Nogoa 7. Retreat Ck Junction 174.4
Nogoa 8. Bridge Flats Crossing 172.0
Nogoa 9. Crinum CK Junction 165.0
Nogoa 10. Wyuna 164.2
Nogoa 11. Duckponds Homestead 160.4
Nogoa 12. Currimundi 159.0
Nogoa Right 13. Lochlees 163.6
Nogoa Right 14. Parker Developments 172.1
Nogoa Right 15. Braylands 160.8
Mackenzie 16. St Aubins 158.6
Mackenzie 17. Rileys Crossing 157.6
Mackenzie 18. Yackam 153.5
Mackenzie 19. Carnangarra 149.4
Comet 20. Myrtle Park 158.8
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Comet 21. Comet Town Weir 168.7
Comet 22. Comet — Capricorn Hwy 158.6
Theresa 23. Kingower Billabong 180.8
Theresa 24. Blair Athol Railway Line 177.6
Retreat 25. Trafalgar 178.1
Retreat 26. Blair Athol Railway Line 176.2
Retreat 27. Gregory Highway 175.7
Retreat Right 28. Washpool Waterhole 175.4
Retreat Left 29. Codenwarra Pump Site 175.5
Gordonstone 30. Langley Downs 165.1
Crinum 31. Belong Ck Junction 165.7
Crinum 32. Wyuna Road 165.1
Crinum 33. Colorada 165.0
Mosquito 34. Fenceline 165.1
Winton 35. Locharbor 167.1
Winton 36. Bauhinias Road 160.7
Winton 37. Duckponds Lagoon 160.1
Boggy 38. Ensham 159.0
Sandhurst 39. Karvella 158.6
Sandhurst 40. Capricorn Hwy 168.6

Table 9.3: Probable Maximum Flood - Dam Failure Flood Levels

Peak Flood Level
Stream Location (m, AHD)
Nogoa 1. Fairbairn Dam Tailwater 204.9
Nogoa 2. Selma Weir 202.7
Nogoa 3. Emerald — Capricorn Hwy 201.7
Nogoa 4. Emerald Town Weir 193.8
Nogoa 5. Bellmah 188.4
Nogoa 6. McCoskers Weir 187.7
Nogoa 7. Retreat Ck Junction 187.2
Nogoa 8. Bridge Flats Crossing 183.3
Nogoa 9. Crinum Ck Junction 169.5
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Nogoa 10. Wyuna 169.1
Nogoa 11. Duckponds Homestead 167.9
Nogoa 12. Currimundi 166.2
Nogoa Right 13. Lochlees 172.8
Nogoa Right 14. Parker Developments 181.9
Nogoa Right 15. Braylands 168.5
Mackenzie 16. St Aubins 165.7
Mackenzie 17. Rileys Crossing 164.3
Mackenzie 18. Yackam 158.6
Mackenzie 19. Carnangarra 150.2
Comet 20. Myrtle Park 165.7
Comet 21. Comet Town Weir 165.7
Comet 22. Comet — Capricorn Hwy 165.7
Theresa 23. Kingower Billabong 188.4
Theresa 24. Blair Athol Railway Line 188.4
Retreat 25. Trafalgar 188.4
Retreat 26. Blair Athol Railway Line 188.4
Retreat 27. Gregory Highway 188.4
Retreat Right 28. Washpool Waterhole 188.4
Retreat Left 29. Codenwarra Pump Site 188.5
Gordonstone 30. Langley Downs 169.5
Crinum 31. Belong Ck Junction 169.5
Crinum 32. Wyuna Road 169.5
" Crinum 33. Colorada 169.5
Mosquito 34. Fenceline 169.5
Winton 35. Locharbor 168.0
Winton 36. Bauhinias Road 168.0
Winton 37. Duckponds Lagoon 168.0
Boggy 38. Ensham 166.2
Sandhurst 39. Karvella 165.7
Sandhurst 40. Capricorn Hwy 165.7
SunWater
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The time of start of rise and time to peak for various key locations is summarised in
Tables 9.4 to 9.6 for the scenarios simulated. This summary provides an indication
of the available response time for each of the sites indicated.

The times shown are measured from the start of the event. For the Sunny Day
Failure, the start of the event coincides with the start of the formation of the breach,
which begins forming at the dam crest. For the probable maximum flood events,
the times are measured from the start of the rainfall event.

Table 9.4: Sunny Day Failure Flood Rise Times

Time to Start of Rise | Time to Peak Flood Level
Stream Location (dd:hh:mm) (dd:hh:mm)

Nogoa 1. Fairbairn Dam Tailwater 0:00:00 0:07:00
Nogoa 2. Selma Weir 0:02:20 0:07:20
Nogoa 3. Emerald — Capricorn Hwy 0:02:20 0:07:40
Nogoa 4. Emerald Town Weir 0:03:00 0:08:00
Nogoa 5. Bellmah 0:03:40 0:10:40
Nogoa 6. McCoskers Weir 0:04:20 0:11:00
Nogoa 7. Retreat Ck Junction 0:04:40 0:11:20
Nogoa 8. Bridge Flats Crossing 0:05:40 0:12:00
Nogoa 9. Crinum Ck Junction 0:06:40 0:13:40
Nogoa 10. Wyuna 0:07:00 0:18:40
Nogoa 11. Duckponds Homestead 0:09:20 0:23:40
Nogoa 12. Currimundi 0:10:20 1:01:40
Mackenzie 16. St Aubins 0:12:00 1:11:20
Mackenzie 17. Rileys Crossing 0:13:20 1:18:20
Mackenzie 18. Yackam 0:16:00 1:19:20
Mackenzie 19. Carnangarra 0:17:20 1:20:20
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Table 9.5: Probable Maximum Flood - No Failure Rise Times

Time to Start of Rise | Time to Peak Fiood Level
Stream Location (dd:hh:mm) (dd:hh:mm)
Nogoa 1. Fairbairn Dam Tailwater 0:00:00 6:19:00
Nogoa 2. Selma Weir 0:06:40 6:20:40
Nogoa 3. Emerald — Capricorn Hwy 0:08:00 6:22:40
Nogoa 4. Emerald Town Weir 0:08:40 6:23:00
Nogoa 5. Bellmah 0:12:20 7:14:00
Nogoa 6. McCoskers Weir 0:14:20 7:16:20
Nogoa 7. Retreat Ck Junction 0:16:00 7:17:00
Nogoa 8. Bridge Flats Crossing 0:18:00 7:18:00
Nogoa 9. Crinum Ck Junction 0:22:00 7:19:20
Nogoa 10. Wyuna 0:22:20 7:20:20
Nogoa 11. Duckponds Homestead 1:02:20 8:09:40
Nogoa 12. Currimundi 1:07:00 8:14:00
Mackenzie 16. St Aubins 1:09:20 8:13:20
Mackenzie 17. Rileys Crossing 1:16:00 8:16:00
Mackenzie 18. Yackam 1:20:40 8:16:00
Mackenzie 19. Carnangarra 1:21:00 8:16:40

Table 9.6: Probable Maximum Flood - Dam Failure Rise Times

Time to Start of Rise | Time to Peak Filood Level
Stream Location (dd:hh:mm) (dd:hh:mm)

Nogoa 1. Fairbairn Dam Tailwater 0:00:00 7:00:20
Nogoa 2. Selma Weir 0:06:40 7:01:20
Nogoa 3. Emerald — Capricorn Hwy 0:08:00 7.01:40
Nogoa 4. Emerald Town Weir 0:08:40 7:02:20
Nogoa 5. Bellmah 0:12:20 7:05:40
Nogoa 6. McCoskers Weir 0:14:40 7:06:20
Nogoa 7. Retreat Ck Junction 0:16:00 7:06:40
Nogoa 8. Bridge Flats Crossing 0:18:00 7:07:00
Nogoa 9. Crinum Ck Junction 0:22:00 7:15:20
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Nogoa 10. Wyuna 0:22:20 7:16:20
Nogoa 11. Duckponds Homestead 1:02:20 7:18:40
Nogoa 12. Currimundi 1:07:00 7:22:40
Mackenzie 16. St Aubins 1:09:20 8:00:20
Mackenzie 17. Rileys Crossing 1:16:00 8:01:00
Mackenzie 18. Yackam 1:20:40 8:01:40
Mackenzie 19. Carnangarra 1:21:00 8:02:20

For the Sunny Day Failure Flood, the water level at the Capricorn Highway at
Emerald (key location No.3) begins to rise approximately 2 hours after the start of
the formation of the breach at the dam and peaks approximately 5%z hours later.

During a PMF flood with no dam failure, the water level at the Capricorn Highway at
Emerald (key location No.3) begins to rise 8 hours into the storm event and peaks
approximately 6 days 15 hours later.

For the PMF flood with dam failure, the water level at the Capricorn Highway at
Emerald (key location No.3) begins to rise 8 hours into the storm event and peaks
approximately 6 days 18 hours later. This is approximately 9 hours after the start of
the formation of the breach at the dam which occurs 6 days 17 hours into the storm
event.

For the two failure cases it is unlikely that there would be sufficient warning time to
evacuate the population at risk. For the no failure case, evacuation may be
possible.
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Peak Flood Flows
Tables 9.7 to 9.9 summarise the peak flood flows at key locations.
Table 9.7: Sunny Day Failure Peak Flows

Stream Location Pe(""r:afsl;’ L
Nogoa 1. Fairbairn Dam Tailwater 98 500
Nogoa 2. Selma Weir 79 640
Nogoa 3. Emerald — Capricorn Hwy 70 800
Nogoa 4. Emerald Town Weir 60 540
Nogoa 5. Bellmah 42 370
Nogoa 6. McCoskers Weir 36 270
Nogoa 7. Retreat Ck Junction 14 400
Nogoa 8. Bridge Flats Crossing 16 640
Nogoa 9. Crinum Ck Junction 4190
Nogoa 10. Wyuna 4740
Nogoa 11. Duckponds Homestead 4 640
Nogoa 12. Currimundi 10 140
Mackenzie 16. St Aubins 12 030
Mackenzie 17. Rileys Crossing 5 320
Mackenzie 18. Yackam 8 110
Mackenzie 19. Carnangarra 8 640

Table 9.8: Probable Maximum Flood - No Failure Peak Flows

Stream Location Pe?n':ag;’w
Nogoa 1. Fairbairn Dam Tailwater 16 735
Nogoa 2. Selma Weir 16 840
Nogoa 3. Emerald — Capricorn Hwy 16 830
Nogoa 4. Emerald Town Weir 16 830
Nogoa 5. Bellmah 10610
Nogoa 6. McCoskers Weir 6 700
Nogoa 7. Retreat Ck Junction 10 260
Nogoa 8. Bridge Flats Crossing 16 360
Nogoa 9. Crinum Ck Junction 4 970
MNogeer TO=farerrer 260
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Nogoa 11. Duckponds Homestead 4 480
Nogoa 12. Currimundi 14 250
Mackenzie 16. St Aubins 21710
Mackenzie 17. Rileys Crossing 6 520
Mackenzie 18. Yackam 13 850
Mackenzie 19. Carnangarra 21 640

Table 9.9: Probable Maximum Flood - Dam Failure Peak Flows

Stream Location Pe(anfa;:;’w
Nogoa 1. Fairbairn Dam Tailwater 225 350
Nogoa 2. Selma Weir 167 700
Nogoa 3. Emerald — Capricorn Hwy 156 010
Nogoa 4. Emerald Town Weir 155 000
Nogoa 5. Bellmah 55 360
Nogoa 6. McCoskers Weir 28 290
Nogoa 7. Retreat Ck Junction 35 300
Nogoa 8. Bridge Flats Crossing 44 010
Nogoa 9. Crinum Ck Junction 8670
Nogoa 10. Wyuna 8130
Nogoa 11. Duckponds Homestead 13 540
Nogoa 12. Currimundi 35760
Mackenzie 16. St Aubins 44 810
Mackenzie 17. Rileys Crossing 11 770
Mackenzie 18. Yackam 21980
Mackenzie 19. Carnangarra 43 510
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On the basis of the current design flood revision carried out for Fairbairn Dam, it is
concluded that:

e The duration of the critical PMF event reduces to 96 hours compared with the 120
hour duration found in the 1994 study,

e The 96 hour PMF peak storage level shall increase by 0.76m to EL 218.59m AHD
compared with the 120 hour PMF peak storage level (EL 217.83m AHD) estimated
in the 1994 study,

e The 96 hour PMF peak storage level shall overtop the crest levels of saddle dams
1, 5 and 6 (EL 217.94m AHD) by 0.65m and 0.27m below the crest levels of the
main embankment and saddle dams 2, 3 and 4 (EL 218.86m AHD).

HYDROLOGICAL MODEL FLOODING IMPACTS STUDY SUMMARY

e The Sunny Day Failure Flood causes a similar extent of flooding to the PMF no
failure flood. However, the Sunny Day Flood causes worse effects upstream close
to the dam due the flood occurring more abruptly and with a higher peak. The PMF
with failure causes by far the largest area of flooding over the whole area.

e The Capricorn Highway Road Bridge at Emerald would be inundated by 16.4m,
7.0m and 24.9m for the Sunny Day Failure, PMF with no failure, and PMF with
failure events respectively. The Capricorn Highway Road Bridge at Comet would be
inundated by 2.5m, 7.6m, and 14.7m for the same respective events. The Gregory
Highway Road Bridge at Retreat Ck would be inundated by 1.6m, 2.6m, and 15.3m
again, for the same respective events.

e For the Sunny Day Failure Flood, the water level at the Capricorn Highway at
Emerald begins to rise approximately 2 hours after the start of the formation of the
breach at the dam and peaks approximately 5% hours later. For the PMF Flood
with dam failure, the water level at the same location begins to rise 8 hours into the
storm event and peaks approximately 9 hours after the start of the formation of the
breach at the dam which occurs 6 days 17 hours into the storm event. For the
failure cases it is unlikely that there would be sufficient warning time to evacuate the
population at risk.

e For the Sunny Day and PMF failure cases the flood wave attenuates as it
progresses downstream. In contrast, the PMF no failure flood shows an increase in
peak flows resulting from the contribution of downstream tributary flows.

e Fairbairn Dam can safely pass a PMF event without overtopping.
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DEFINITIONS & ANALYSIS
. Incident, Emergency Response, Crisis and Business Continuity
Management Manual
o Flood Event Definitions and Abbreviations
o Earthquake Assessment (Modified Mercalli Scale)
° Queensland Disaster Management System
o Weather information (Flood Warning)
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INCIDENT, EMERGENCY RESPONSE, CRISIS AND BUSINESS CONTINUITY
MANAGEMENT MANUAL

PURPOSE

The purpose of the Manual is to provide a description of the framework that SunWater applies in
managing various levels of incidents, from locally managed incidents through to emergency, crisis
and business continuity management. It includes:

o definitions for the terminology used in incident management
a description of the documentation for the different levels of an Incident / Emergency / Crisis
a roadmap of the different levels of incident within SunWater and how they are to be
managed, including a description of the escalation process when an Emergency worsens to
become a Crisis

¢ adescription of the phases of management of the different levels of incident, and how these
may interrelate.

The Incident/Near Miss Management Plan (IMP), Emergency Management Plan (EMP), Crisis
Management Plan (CMP) and Business Continuity Plan (BCP) must be read in conjunction with the
Manual.

SunWater
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FLOOD EVENT DEFINITIONS AND ABBREVIATIONS

DEFINITIONS

e "DCF"or
"Dam Crest Flood" (Formerly IFF or Impending Failure Flood)
The flood Event which when routed through the Reservoir just threatens failure of the Dam.
The Reservoir is assumed to be initially at Full Storage Level

e "PMF"or
"Probable Maximum Flood"
The flood resulting from the Probable Maximum Precipitation, coupled with the worst flood
producing catchments conditions that can be realistically expected in the prevailing
meteorological conditions

e "PMP"or
"Probable Maximum Precipitation”
The theoretical greatest depth of precipitation for a given duration that is physically possible
over a particular drainage system.

e "SUNNY DAY FAILURE"
Unexpected failure of a dam not associated with flooding or natural disaster.

State of Emergency
As defined by the State Emergency and Rescue Management Act (1989)
OR  Asdefined by the Dams Safety Act (1978)

ABBREVIATIONS
ANCOLD Australian National Committee on Large Dams
DEMO District Emergency Management Officer
DEOCON District Emergency Operations Controller
DFL Design Flood Level
DLWC Department of Land and Water Conservation, NSW
DSU Dam Safety Unit, Department of Land & Water Conservation, NSW
FSL Full Supply Level
LEOCON Local Emergency Operations Controller
MDBC Murray Darling Basin Commission
MLD Megalitres per Day
MRMW Manager, River Murray Works
oIC Officer-In-Charge, Hume Dam
SES State Emergency Service
UHF Ultra High Frequency
VHF Very High Frequency
EL Elevation Level
AEP Annual Exceedence Probability
DCL Dam Crest Level
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EARTHQUAKE ASSESSMENT (MODIFIED MERCALLI SCALE)

MM1  Notfelt by humans, except in especially favourable circumstances, but birds and animals may be disturbed.
Reported mainly from the upper floors of buildings more than 10 storeys high.
Dizziness or nausea may be experienced.
Branches of trees, chandeliers, doors and other suspended systems of long natural period may be seen to
move slowly.
Water in ponds, lakes reservoirs, etc. may be setinto wave oscillation of short to long durations.

MM 2  Feltby afew persons at rest indoors, especially by those on upper floors or otherwise favourably placed.
The long-period effects listed under MM 1 may be more noticeable.

MM 3  Feltindoors, but not identified as an earthquake by everyone.
Vibration may be likened to passing of light traffic.
It may be possible to estimate the duration, but not the direction.
Hanging objects may swing slightly.
Standing motorcars may rock slightly.

MM 4 Generally noticed indoors, but not outside.
Very light sleepers may be wakened.
Vibration may be likened to the passing of heavy traffic, o to the jolt of a heavy object falling or striking the
building.
Walls and frame of buildings are heard to creak.
Doors and windows rattle.
Glassware and crockery rattles.
Liquids in open vessels may be slightly disturbed.
Standing motorcars may rock, and the shock can be felt by their occupants.

MM 5 Generally felt outside, and by almost everyone indoors.
Most sleepers awakened. A few people frightened.
Direction of motion can be estimated.
Small unstable objects are displaced or upset.
Some glassware and crockery may be broken. Some windows cracked.
A few earthenware toilet fixtures cracked.
Hanging pictures move. Doors and shutters swing.
Pendulum clocks stop, start, or change rate.

MM 6  Felt by all.
People and animals alarmed.
Many run outside.
Difficulty experienced in walking steadily.
Some plaster cracks or falls. Isolated cases of chimney damage.
Windows, glassware, and crockery broken.
Objects fall from shelves, and pictures from walls.
Heavy furniture moved. Unstable furniture overturned.
Small church and school bells ring.
Trees and bushes shake, or are heard to rustle.
Loose material may dislodge from existing slips, talus slopes, or shingle slides.
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MM 7 General alarm.
Difficulty experienced in standing.
Noticed by drivers of motorcars.
Trees and bushes strongly shaken. Large bells ring.
A few instances of damage to masonry.
Loose brickwork and tiles dislodged.
Un-braced parapets and architectural ornaments may fall.
Stone walls cracked. Weak chimneys broken, usually at the roof-line.
Domestic water tanks burst.
Concrete irrigation ditches damaged.
Waves seen on ponds and lakes.
Water made turbid by stirred-up mud.
Small slips, and caving-in of sand and gravel banks.

MM 8 Alarm may approach panic.
Steering of motorcars affected.
Masonry damaged, with partial collapse.
Chimneys, factory stacks, monuments, towers, and elevated tanks twisted or brought down.
Panel walls thrown out of frame structures.
Some brick veneers damaged.
Decayed wooden piles broken.
Frame houses not secured to the foundation may move.
Cracks appear on steep slopes and in wet ground.
Landslips in roadside cuttings and unsupported excavations.
Some branches may be broken off.
Changes in the flow or temperature of springs and wells may occur.
Small earthquake fountains.

MM 9 General Panic.
Masonry heavily damaged, sometimes collapsing completely.
Frame structures racked and distorted.
Damage to foundations general.
Frame houses not secured to the foundations shifted off.
Brick veneers fall and expose frames.
Cracking of the ground conspicuous.
Minor damage to paths and roadways.
Sand and mud ejected in alleviated areas, with the formation of earthquake fountains and sand craters.
Underground pipes broken.
Serious damage to reservoirs.

MM10  Most masonry structures destroyed, together with their foundations.
Some well built wooden buildings and bridges seriously damaged.
Dams, dykes and embankments seriously damaged.
Railway lines slightly bent.
Concrete and asphalt roads and pavements badly cracked or thrown into waves.
Large landslides on river banks and steep coasts.
Sand and mud on beaches and flat land moved horizontally.
Large and spectacular sand and mud fountains.
Water from rivers, Iakes, and canals thrown up on the banks.

SunWater

Section 10: Page 5 of 9
Jan 08, Issue 2-0



Earthquake Effects
Earthquake Intensity

The effects of earthquake waves at a particular point is assigned using an intensity scale. This is an
rbitrary scale based on observations of phenomena such as:

the type and extent of damage,
whether sleeping people were woken,
o whether items felt from shelves,
e whether the event was felt or heard.
The most common intensity scale used in Australia is the 12-point Modified Mercalli (MMI) scale. On

this scale, intensities up to 5 are felt but cause no damage, while intensities from 6 to 12 cause
increasing amounts of damage.

Modified Mercalli Intensity (MMI) Scale
1 |[Not feit. Recorded by seismographs.
2 |Rarely felt, usually only on top floors of high buildings.
3 |Felt indoors, like a passing light truck.
4 |windows, dishes, doors rattle. Like passing train.
5 |Felt by all. Small objects upset.
6 |Books off shelves. Trees shake. Isolated damage.
7 |Difficult to stand. Many poor buildings damaged.
8 |significant damage. Branches broken from trees.
9 |General panic. Serious damage. Ground cracking.
10 |Most bulldings destroyed. Rails bent slightly.
11 |Rails bent greatly. Pipelines destroyed.
12 |Near total damage. Objects thrown into the air.

Other intensity scales have been defined; the RF (Rossi-Forel) scale was introduced in the late 19th
century, the JMA (Japan Meteorological Agency) scale is used in Japan and Taiwan; and the MSK and
the more recent EMS (European Macroseismic Scale) are used in Europe. Most of these scales have
twelve degrees of intensity which can be roughly (but not exactly) correlated between scales.

While all intensity scales are semi-qualitative they can be most useful for assessing historic
earthquakes for which no seismic records exist.
Intensity Variability

An earthquake has a single magnitude, but intensity varies with distance. Maximum intensity normally
occurs near the earthquake epicentre, with intensity values generally decreasing with distance.

Many factors affect surface ground motion, including topography and near-surface geology, especially
soft surface sediments. These variations can be considerable, even over short distances. It is common
o find intensities ranging by %1 unit in a neighbourhood, and not unusual to find values £2 or more.

Copyright © 1997, 1998, 1999, Seismology Research Centre (www.seis.com.au)



Earthquake Size

The Size of Earthquakes

Earthquakes vary enormously in the amount of energy released, over a range exceeding a
million million. It is not possible to measure the energy release directly, so it must be computed
from measurements of the amplitude of the ground vibrations.

Earthquake Magnitude

The best known method of describing the size of an earthquake is the Richter magnitude scale,
ML. This takes the logarithm of the ground displacement as measured by a seismograph, and
applies a correction to account for the distance from the earthquake to the seismograph.

The logarithmic nature of the scale means that for each unit of magnitude there is a ten-foid
increase in ground displacement. This equates to an approximately thirty-fold increase in
energy release for each unit Increase in magnitude.

An ML 1 or 2 earthquake releases a similar amount of seismic energy as a typical quarry blast.
An ML 5 earthquake releases about the same seismic energy as a 10,000 tonne equivalent
nuclear blast, such as that used at Hiroshima.

The Richter magnitude scale is not the only way to measure earthquake size (in the same way
as “wattage” is not the only way to measure the size of a light bulb) and a range of different
magnitude scales have been defined (eg. MS, Mw, Mb, md). Each scale is defined to be
consistent with other scales but exact consistency is not possible as each scale measures a
different aspect of the earthquake energy spectrum. Magnitudes values can range from less
than 0.0 to over 9.0.

Fault Dimensions

The area of a fault that ruptures in a particular earthquake correlates with the magnitude of the
earthquake as do the rupture duration and rupture displacement. Typical values for these
parameters are shown in the following table. Note that these are averages only and values for
individual earthquakes may vary considerably.

Magnitude | Fault area | Dimensions Duration |Displacement
Mw (km?) (km x km) (s) (m)
4 1 1x1 0.3 0.08
5 10 3x3 0.5 0.15
6 100 10x 10 15 0.5
4 1000 30 x 30 5 1.5
8 10,000 50 x 200 30 10

Copyright © 1997, 1998, Selsmology Research Centre (www.seis.com.au)
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QUEENSLAND DISASTER MANAGEMENT SYSTEM

The Queensland Disaster Management System operates on three distinct levels. These are:

+ Local Government
« Disaster District
+ State Government

A fourth level, The Commonwealth, is also included in our Disaster Management System recognising that Queensland
may need to seek Commonwealth support in times of disaster.

Each of these levels within the Queensland Disaster Management System has as its basis a committee structure
supported by a disaster coordination centre. These committees and coordination centres are activated when required to
manage and coordinate support for disaster stricken communities. When not activated, these committees meet to
prepare for and practice their role within the Disaster Management System.

Figure 1 depicts the Queensland Disaster Management System including the link to the Commonwealth for National-
level support when required.

[ Local || Local Disaster Management Group |
| Government | * Local Goverment Disaster Coordination Centrel_

Disaster District Disaster Management Group
| District » District Disaster Coordination Centre

* Major Incidents Group

Zf::mment i * State Disaster Management Group

' = State Disaster Coordination Group

= State Disaster Coordination Centre

‘ Commonwealth = Emergency Management Australla
Govemment « National Emergency Management Coordi_nation Centre

Figure 1 - The Queensland Disaster Management System

Description of the System

The Queensland Disaster Management System has three principal tiers that quickly provide both technical and tangible
assistance to disaster stricken communities.

Management of a disaster at the community leve! is conducted by Local Government who are responsible for the
implementation of their Local Disaster Management Plan. If Local Governments require additional resources to manage
the event, they are able to request support from their Disaster District Coordinator. This allows for the rapid mobilisation
of resources at a regional or district level. If Disaster Districts resources are inadequate or inappropriate, requests for
assistance can be passed to State via the State Disaster Coordination Centre. Finally, when State resources are
inadequate or inappropriate, support from the Commonwealth can be obtained via Emergency Management Australia

(EMA).

Reference: http://www.disaster.qgld.gov.au/about/
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A brief summary of each of the key components of the Queensland Disaster Management System is set out below:

Local Disaster Management Group. (Formerly called Local Government Counter Disaster Committee). Local
Disaster Management Groups (local groups) coordinate the response to a disaster at a local level. The
Committees are usually chaired by the Mayor and the Local Government Chief Executive Officer is usually the
Executive Officer of the committee. Local Government Counter Disaster Committees develop and maintain
Counter Disaster Plans for their Shire. These Local Government Committees are best placed to decide what
resources are needed, when they are needed and how best to apply such resources so as to minimise hardship
and suffering. They play a key role in the Queensland Disaster Management System.

District Disaster Management Group (formerly called Disaster District Control Group). There are 23 Disaster
Districts in Queensland which are based on the Police Districts. The senior Police Officer in each district is
designated as the Disaster District Coordinator who Chairs a Disaster District Control Group. These Disaster
District Control Groups comprise representatives from regionally-based Queensland Government departments
who are able to provide and coordinate whole-of-government support to disaster stricken communities. The
Disaster Districts perform a ‘middle' management function within the Disaster Management System by providing
coordinated State Government support when requested by Local Governments.

The State Disaster Coordination Group (SDCG) is the working body of the State Disaster Management Group
(State Group) at State-level. SDCG members are designated liaison officers from each of the Departments
represented on the State Group. This Group is the primary mechanism through which coordinated whole-of-
government State-level support is provided to disaster-stricken communities.

The State Disaster Management Group. The State Disaster Management Group (State Group) is established as
the principal organisation under the new Act for the purposes of disaster management throughout the State. It
replaces the State Counter-Disaster Organisation and its executive, the Central Control Group. In particular, the
State Group is responsible for disaster mitigation and disaster planning and preparation at a State level and for
coordinating whole-of-Government response and recovery operations prior to, during and after a disaster impact.
This includes accessing interstate and/or Commonwealth assistance when local and State resources are
exhausted or not available.

The State Group comprises Chief Executive Officers (CEQ's) from all Queensland Government Departments. The
CEO of the Department of the Premier and Cabinet is the Chair, while the Executive Director of Counter Disaster
and Rescue Services is the Executive Officer.

Major Incidents Group (MIG). The Queensland Government has established a MIG to provide high level
Ministerial guidance and support in the event of a significant incident with major community consequences.
Conceptually, membership of the MIG would be determined on an incident-by-incident basis and may include, but
not be limited to:

Premier (Chair)

Treasurer

Attorney-General

Minister for Police

Minister for Emergency Services
Minister for Health

Reference: http://www.disaster.qld.gov.au/about/
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WEATHER INFORMATION (FLOOD WARNING)

Using the Internet
http:/iwww.bom.gov.au/
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