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23789ZR  •  PLATE 1 To be read in conjunction with text of report. 

 

 

 

 

  
 

 

 
Sloping faced sandstone masonry 
wall below central portion of main 
hospital wing. 

South-western corner 
of Pallister House 

Selected Photographs of 
Buildings and Structures 

Crib wall supporting western side of car park lining western side of service wing. 

Brick wall supporting south-western 
corner of abandoned pool. 
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23789ZR  •  PLATE 2 To be read in conjunction with text of report. 

Selected Photographs of 
Eastern Portion of the Site 

South-eastern corner of site (St Vincents Road). 

Looking south from north-eastern corner of site boundary  
(St Vincents Road). 

 

 

 

 

 
Crest of fill slope. 

 

Driveway leading down to St Vincents Road. 

Sandstone outcrop and stacked 
sandstone wall lining pathway over 

north-eastern corner of the site. 
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23789ZR  •  PLATE 3 To be read in conjunction with text of report. 

Selected Photographs of 
Western Portion of the Site 

Sandstone outcrop below south-western corner of 
Pallister House. Vegetated cliff face below south-western portion of the site. 

Fill batter lining southern side of car park to south of 
service wing. 

Toe of fill batter lining northern portion of 
western site boundary. 

Abandoned inground pool south-western 
corner of the site. 

Leaning fence at crest of fill batter to west 
of main hospital wing. 
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APPENDIX A 

LANDSLIDE RISK MANAGEMENT 

DEFINITION OF TERMS 

Risk - A measure of the probability and severity of an adverse effect to health, property or 
the environment . 
Risk is often estimated by the product of probability x consequences . However, a more 
general interpretation of risk involves a comparison of the probability and consequences in 
a non-product form . 

Hazard - A condition with the potential for causing an undesirable consequence (the 
landslide) . The description of landslide hazard should include the location, volume (or area), 
classification and velocity of the potential landslides and any resultant detached material, 
and the likelihood of their occurrence within a given period of time . 

Elements at Risk - Meaning the population, buildings and engineering works, economic 
activities, public services utilities, infrastructure and environmental features in the area 
potentially affected by landslides. 

Probability - The likelihood of a specific outcome, measured by the ratio of specific outcomes 
to the total number of possible outcomes . Probability is expressed as a number between 
0 and 1, with 0 indicating an impossible outcome, and 1 indicating that an outcome is 
certain . 

Frequency - A measure of likelihood expressed as the number of occurrences of an event in a 
given time . See also Likelihood and Probability . 

Likelihood - used as a qualitative description of probability or frequency . 

Temporal Probability - The probability that the element at risk is in the area affected by the 
landsliding, at the time of the landslide . 

Vulnerability - The degree of loss to a given element or set of elements within the area 
affected by the landslide hazard . It is expressed on a scale of 0 (no loss) to 1 (total loss) . 
For property, the loss will be the value of the damage relative to the value of the property ; 
for persons, it will be the probability that a particular life (the element at risk) will be lost, 
given the persons) is affected by the landslide . 

Consequence - The outcomes or potential outcomes arising from the occurrence of a 
landslide expressed qualitatively or quantitatively, in terms of loss, disadvantage or gain, 
damage, injury or loss of life . 

Risk Analysis - The use of available information to estimate the risk to individuals or 
populations, property, or the environment, from hazards . Risk analyses generally contain 
the following steps : scope definition, hazard identification, and risk estimation . 

This appendix is an extract from LANDSLIDE RISK MANAGEMENT CONCEPTS AND GUIDELINES as presented in Australian 
Geomechanics, Vol . 35, No . 1, 2000 which discusses the matter more fully . 
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Risk Estimation - The process used to produce a measure of the level of health, property, or 
environmental risks being analysed . Risk estimation contains the following steps : 
frequency analysis, consequence analysis, and their integration . 

Risk Evaluation - The stage at which values and judgements enter the decision process, 
explicitly or implicitly, by including consideration of the importance of the estimated risks 
and the associated social, environmental, and economic consequences, in order to identify 
a range of alternatives for managing the risks . 

Risk Assessment - The process of risk analysis and risk evaluation . 

Risk Control or Risk Treatment - The process of decision making for managing risk, and the 
implementation, or enforcement of risk mitigation measures and the re-evaluation of its 
effectiveness from time to time, using the results of risk assessment as one input . 

Risk Management - The complete process of risk assessment and risk control (or risk 
treatment) . 

Individual Risk - The risk of fatality or injury to any identifiable (named) individual who lives 
within the zone impacted by the landslide ; or who follows a particular pattern of life that 
might subject him or her to the consequences of the landslide . 

Societal Risk - The risk of multiple fatalities or injuries in society as a whole : one where 
society would have to carry the burden of a landslide causing a number of deaths, injuries, 
financial, environmental, and other losses . 

Acceptable Risk - A risk for which, for the purposes of life or work, we are prepared to 
accept as it is with no regard to its management. Society does not generally consider 
expenditure in further reducing such risks justifiable . 

Tolerable Risk - A risk that society is willing to live with so as to secure certain net benefits 
in the confidence that it is being properly controlled, kept under review and further reduced 
as and when possible . 

In some situations risk may be tolerated because the individuals at risk cannot afford to 
reduce risk even though they recognise it is not properly controlled . 

Landslide Intensity - A set of spatially distributed parameters related to the destructive power 
of a landslide . The parameters may be described quantitatively or qualitatively and may 
include maximum movement velocity, total displacement, differential displacement, depth 
of the moving mass, peak discharge per unit width, kinetic energy per unit area . 

Note: Reference should also be made to Figure Al which shows the inter-relationship of 
many of these terms and the relevant portion of Landslide Risk Management . 

Reference should also be made to the paper referenced below for Landslide Terminology and 
more detailed discussion of the above terminology. 

This appendix is an extract from LANDSLIDE RISK MANAGEMENT CONCEPTS AND GUIDELINES as presented in Australian 
Geomechanics, Vol . 35, No.1, 2000 which discusses the matter more fully . 
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QUALITATIVE TERMINOLOGY FOR USE IN ASSESSING RISK TO PROPERTY 

Qualitative Measures of Likelihood 
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Note : 

	

"-" means that the indicative value may vary by say ±1Y2 order of magnitude, or more . 

Qualitative Measures of Consequences to Property 

Note : 

	

The "Description" may be edited to suit a particular case. 

Qualitative Risk Analysis Matrix - Level of Risk to Property 

Risk Level Implications 

01c 

Note : 

	

(1) 

	

The implications for a particular situation are to be determined by all parties to the risk assessment: these are only 
given as a general guide . 

(2) 

	

Judicious use of dual descriptors for Likelihood, Consequence and Risk to reflect the uncertainty of the estimate 
may be appropriate in some cases. 

These tables are an extract from LANDSLIDE RISK MANAGEMENT CONCEPTS AND GUIDELINES as presented in Australian 
Geomechanics, Vol . 35, No . 1, 2000 which discusses the matter more fully. 

Risk Level Example Implications 
VH VERY HIGH RISK Extensive detailed investigation and research, planning and implementation of 

treatment options essential to reduce risk to acceptable levels ; may be too expensive 
and not practical . 

H HIGH RISK Detailed investigation, planning and implementation of treatment options required to 
reduce risk to acceptable levels . 

M MODERATE RISK Tolerable provided treatment plan is implemented to maintain or reduce risks. May be 
accepted . May require investigation and planning of treatment options. 

L LOW RISK Usually accepted . Treatment requirements and responsibility to be defined to maintain 
or reduce risk . 

VL VERY LOW RISK Acceptable . Manage by normal slope maintenance procedures . 

CONSEQUENCES to PROPERTY 
LIKELIHOOD 

1 : CATASTROPHIC 2 : MAJOR 3 : MEDIUM 4: MINOR 5 : INSIGNIFICANT 
A - ALMOST CERTAIN VH VH H H M 
B - LIKELY VH H H M L-M 
C - POSSIBLE H H M L-M VL-L 
D - UNLIKELY M-H M L-M VL-L VL 
E - RARE - M-L L-M VL-L VL VL 
F - NOT CREDIBLE VL VL VL VL VL 

Level Descriptor Description 
1 CATASTROPHIC Structure completely destroyed or large scale damage requiring major engineering 

works for stabilisation . 
2 MAJOR Extensive damage to most of structure, or extending beyond site boundaries 

requiring significant stabilisation works . 
3 MEDIUM Moderate damage to some of structure, or significant part of site requiring large 

stabilisation works. 
4 MINOR Limited damage to part of structure, or part of site requiring some 

reinstatement/stabilisation works. 
5 INSIGNIFICANT Little damage . 

Level Descriptor Description 
Indicative 
Annual 

Probability 
A ALMOST CERTAIN The event is expected to occur. >=10 - ' 
B LIKELY The event will probably occur under adverse conditions . .10-2 
C POSSIBLE The event could occur under adverse conditions . .10-s 
D UNLIKELY The event might occur under very adverse circumstances . X10-° 
E RARE The event is conceivable but only under exceptional circumstances . -10-s 
F NOT CREDIBLE The event is inconceivable or fanciful . < 10-a 



RISK ANALYSIS 

RISK CALCULATION 

RISK MANAGEMENT 

	

I Iur RISK CONTROL) 
I 
I 

) 

	

1 
1 

I 
1 
1 

I 
1 
I 
I 

SCOPE DEFINITION 

ESTABLISH BRIEF, PROPOSED METHODOLOGY 

HAZARD IDENTIFICATION 
CLASSIFICATION OF LANDSLIDE eg slide,dehris flow, rockfall 
EXTENT OF LANDSLIDE eg location, area, volume 
TRAVEL DISTANCE OF LANDSLIDE 
RATE OF MOVEMENT so creep, slow, fast 

RISK = (LIKELIHOOD OF SLIDE) x (PROBABILITY OF SPATIAL IMPACT) 

x (TEMPORAL PROBABILITY) x (VULNERABILITY) 
x (ELEMENTS AT RISK) 
CONSIDERED FOR ALL HAZARDS 

1 

RISK ASSESSMENT 

RISK EVALUATION 
COMPARE TO LEVELS OF TOLERABLE OR ACCEPTABLE RISK 
ASSESS PRIORITIES AND OPTIONS 

CLIENT / OWNER / REGULATOR TO DECIDE TO ACCEPT OR TREAT 
TECHNICAL SPECIALIST TO ADVISE 

I RISK TREATMENT - - - - - - - - 
- - - - - - 

TREATMENT OPTIONS 
ACCEPT RISK 
AVOID RISK 
REDUCE LIKELIHOOD 
REDUCE CONSEQUENCES 
TRANSFER RISK 

TREATMENT PLAN 
DETAIL SELECTED OPTIONS 

MONITOR AND REVIEW 
RISK CHANGES 
MORE INFORMATION 
FURTHER STUDIES 

IMPLEMENT PLAN 
POLICY AND PLANNING 

________________________________J 

FIGURE A 1: FLOWCHART FOR LANDSLIDE RISK MANAGEMENT 

This figure is an extract from LANDSLIDE RISK MANAGEMENT CONCEPTS AND GUIDELINES as presented in Australian Geomechanics 
Vol35, Not, 2000 which discusses the matter more fully . 

RECONSIDER 

EEOBACK 
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FRISK ESTIMATION 

CONSEQUENCE ANALYSIS FREQUENCY ANALYSIS 
1 

I 

ELEMENTS AT RISK ESTIMATE FREQUENCY 
I 

PROPERTY QUALITATIVE 1 
ROADS/COMMUNICATIONS QUANTITATIVE 

I 
SERVICES 
PEOPLE HISTORIC PERFORMANCE 

1 
1 

TRAVEL DISTANCE 
I 

TEMPORAL PROBABILITY eg vehicles,persons RELATE TO INITIATING EVENTS 
RAINFALL 

VULNERABILITY CONSTRUCTION ACTIVITY 
RELATIVE DAMAGE EARTHQUAKE 
PROBABILITY OF INJURY / LOSS OF LIFE SERVICES FAILURE / MALFUNCTION 


















