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1. 1NIBODUCT~ 
p·· .... 

1. ~ ~~.2mt.d ;.~· 
....r. 

In March 1980 th.e New South Wales Department of Environment and 
Planning initrated an investigation into the risk to people 
living in and around the Botany /Randwick industrial complex and 
Port Botany from the combined impact of potentially hazardous 
industrial and stor~e ·installations, existing and proposed, in 
that area. 

Th.e investigation was initiated in response to the concern 
expressed by community groups and by Randw ick and Botany 
Councils in relation tQ the intensification of such potentially 
hazardous installations and processes in the area and their risk 
implications on nearby residential .land uses. In some cases, 
opposition was also expressed to the continuation of operations 
of existing instalttions . 

The hazard issu~ was also identified by the Department of 
Environment and Planning during the course of preparing the Draft 
Sydney Regional Environmental Plan (Botany Bay) currently on 
public exhjbi tion and through the environmental impact assessment 
of relevant development applications, particularly in the Port 
Botany area. The Department's concern is in relation to the 
cumulative risk effect of industrial developments in the area and 
the need for the formulation and implementation of technical and 
land use planning criteria and guidelines related to industrial 
hazards accounting for such cumulative impact . 

This report documents the outcome of the Department's 
investigations; defines the issues involved; describes the 
surveys, studies and analysis conducted to investigate those 
issues; presents the results; and discusses their implications. 
Specific recommendations are also presented in an attempt to 
mitigate existing identified impacts and hopefully. resolve the 
issues. 

1.2 Study o.bj~i.Y~ 

The main objectives of this assessment study are as follows: 

to examine whether public safety, property or normal 
community activity are at risk from industr ial operations 
in the study area; 

if such risks are found, to quantify the hazard impact and 
ident i fv the major contributing causes; and 

to outline broad options available to ensure satisfactory 
public, property and community safety. 
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The study t herefore aJ tem p_Jsto quantify and assess the degree of 
risk which f Xi sts i~· th e areas around the Botany / Randwi ck 
indus~rial complex and at Port Botany. 

" '"' .A(:' 

This report emphasises the overall combined hazard impact from 
all installations-- in the area and their resultant overall risk 
levels on adjacent land uses, mainly residential. 

It is important to dckn.owledge the limitations associated 
with a hazard study such as the one in hand . These are detailed 
in the body of the report as applicable and include assumptions 
on the nature and behaviour of various postulat~d hazardous 
evenfs and limitations in the quantification of the human 
factor in safety assessment. Theoretically , the potential for 
serious mishaps exists to various degrees. In practice, few such 
mishaps occur worldwide. 

It is because of such limitations that th is report has accounted 
for the probability l,(credibility) of various hazardous accidents 
occurring in practice, rather than relying entirely on 
theoretical consequence estimations. Overall, the results of 
this study repres~nt a balanc ed discussion of the existing safety 
situation in this area. 
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2. DESCRI~STUDY AREA 

This ~Chon Q.efines the area subject to this study and the 
surrounding land uses (mostly residential) as the basis for 
assessment. 

2 .1 The study area 

Figure 1 indicates the general locality of the study area 
within the Sydney Region. Figure 2 specifically delineates the 
area . subject to the current investigations anq: .... presents a 
genefalised land use map. 

The area can be broadly divided into: 

(a) the industrial complex referred to as the Randwick/Botany 
industrial complex and Port Botany; and 

r 

(b) land. surroundiJg the industrial complex, mainly residential 
developments. 

The total resident population (as at the 1981 census) within 1 
kilometre of the boundary of the industrial area (see Figure 3) 
was 8,000 with some 4,500 of these within 300 metres of the 
complex. 

The Botany /Randw ick industrial complex and Port Botany occupy 
an area of some 600 hectares, the largest area of industrial land 
in the Sydney Region. Most of this land {500 hectares) is 
located in the Municipality of Botany. The industrial complex is 
one of the oldest established industrial areas in the State and 
is being continuously encouraged to expand. Its role has been 
strongly reinforced by the reclamation and development of Port 
Botany. 

The complex accommodates a relatively large number of industrial 
installations and storage terminals, grouped adjacent to each 
other and in many cases sharing the same boundaries. Table 1 
lists all the companies surveyed within the study area. The 
nature of industry currently operating in that area is mostly 
that of chemical, petrochemical and petroleum products 
(processing and storage). The ICI petrochem ical complex is 
one of the largest in Australia and major petroleum storage 
terminals of State significance are included . Industry in the 
area is potentially hazardous in nature. 

Table 2 lists the establishment dates of the major industries 
in the area. The Table indicates that most potentially hazardous 
installations have located and developed in the area in the early 
to mid -1950s . 



.. .: 

- 4 -

It is no t e d that f r gem a ~s t atu tor y planning viewpoint, a 
substanti a l p r_pport i on~:·of the industrial area and all of Port 
Botany ."ar ~ cover ed by a s.101 Direction under the Environmental 
Planning' arid As~ssment Act, 1979 . This requir es development 
applicat ions to be r~ferted by Councils to the Department for the 
Minister's det e rm itiation. 

2 • 3 .SUUQJJn.ill.ug_ll.ill..d..JJ~ 

Land uses surround ing the industrial complex and Port Botany to 
within a general distane!e of 2 kilometr es are mostly~,. residential 
(Figure.s 2 and 3) . 

2 • 3 • 1 Blli~n.t.i.al 

( a ) Ra.n..d..w Lc.k 

The surrounding re.s iden t i al zoning under the prescribed 
environmental plannirt instrument , Randwick Planning Scheme, 
gazetted in April 1978 is 2(al) and 2(a2) allowing single 
dwellings on 325 square metre and 460 square metre lots 
respectively . The r esidential zones are fully developed with 
single dwellings and some sem idet ached cottages . The 
residential areas to the north-west of Bunnerong Road contains 
cottages ranging from pre-World War I weatherboard in the Harold 
Street Austr alia Avenue area to 1930s brick cottage development. 

Genera lly , t he ar ea is wellm ai nt a ined even in closes t proximity 
to major industry. The Shirley Crescen t area to the east of 
Bunnerong Road is a 1970s brick c ottage development on the site 
of an old mar ket gar den and is meticulously maintained. 

Residen t ial development t o the west of the industr ial complex 
betwen Wassell Street and Macquari e Street is post-depression 
housing built by the Unemployed Homes Trust. Residential 
developm ent south of Macquarie Street t o Little Bay Road is 
mostly post -World War II Housing Co mm ission development . Houses 
in both of thes e areas ar e mostly br ick with some h igh quality 
brick inf ill dev elopment. The 2( a2) La Perouse residential 
developm ent c ontains so me cot t ages dating from the early 1900s 
but is mostly post - World Wa r II development . Much of the housing 
front ing Yar ra Road appear s to be neglec t ed and rundown . The 
undeveloped 2( d ) Crown land area adjacent to La Perouse public 
sc hool in Keroo Avenue (an unmade road) is low -ly ing and its 
asp ect towards the cemetery and th e Tot a l re fi n e ry is 
unatt r·activ e . 

( b) Dotany 

The Botany Industrial Area is approxim a.tely 473 hectares, the 
largest area of industrial land in Sydney except for South 
Sydney . Surrounding development to the north - east is all 2(a) 
Residential in the prescribed environmental planning instrument, 
Interim Development Order No . 19 gazetted in Se ptember 19 77. 



- 5 -

~ 
The 2(a) zoning allo.JPis si~le dwell ings on 500 square metre 
allotments al inqugh ui.ere are many cottages erected on sm a lier 
allotm·~t~ that .yredate planning controls. The area is fully 
developed wit1l' 1920s-30s brick, weatherboard, and fibro 
cottages with SOf!J_e pockets of newer bricl< development. 

The 2(a) zone in northern Hillsdale is developed with well
maintained 1920s brick cottages. The large 2(c1) area which 
covers most of Hillsdale_allows medium density development of 175 
persons per hectare . This area is fully developed with three 
floor walk-up flats with the exception of developmtent fronting 
the so.uthern end of Rhodes Street which is single d wellings. A 
small strip development of 2(b) zoning allowing a density of 125 
persons per hectare lies "east of Nilsen Street and is fully 
developed with semi-detached town houses. A strip of 2(a) zoning 
with a frontage to Denison Street opposite ICI contains old 
cottages of various materials, many in disrepair. This area has 
a very low am enityp being directly opposite a major petro
chemical complex a'J.td on a major industrial artery carrying 
container trucks and heavy vehicles, including dangerous goods 
transportation. 

2.3 .2 Other llllliL.u~ 

The study area includes a number of passive and active open space 
areas, the most important of which are the Yarra Recreation 
Reserve, Woonera Road Reserve and the Worn en 's Athletic Field 
(within 500 metres the Total oil refinery), Heffron Park (700 
metres from ICI) , Mutc h Park (200 metres fro m Total/B.P. 
storage). The Hensley Athletic Field extensively used for active 
sporting events, i s loc ated some 50 metres from ICI's 
boundaries. 

The La Perouse Public School is located some 500 metres from the 
Total oil refin ery processing units . Within 100 metres f rom t he 
boundaries of the industrial complex in the Botany Municipality, 
Matraville Public School and Botany Public School are also 
located. 

2 . 4 Other Lel~ant inf~ 

Appendix C p resents an outline of relevant st a tutory planning 
controls applicable to the study area while Appendix D details 
the safety standards, codes and applicab le N. S. W. legislations in 
that regard. 

Appendix E presents a description of the existing physical, 
social and economic environment relevant to this assessment. 
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:1. M ETHO__DQLOGY .ANlL ASSES~MENT PRINCIPLES/ASSESSMENT 
CRITERIA p- !;_:· 

' ... 

3.1 f.r.iru:.~s"''trf assess m~ 

Two options are available for the quantification and assessment 
of hazard impact. 

In one option, the type of ,.hazardous events (e.g. fire, 
explosion, release of toxic lll1lterials) and the causes and sources 
of their occurrence (e.g. · vessel failure, pipeline fr~cture, 
leaks) are identified and quantified in terms ofi their 
consequenc~s · (heat radiation, explosion overpressure and/or 
toxicity) using relatively well established techniques. The 
co~sequences of these hazardous events are then related to the 
number of people that would be injured or killed and/or the 
numbers of plants and buildings that would be dam aged and the 
extent of damage. 

r 
i.. 

This method of assessment emphasises the consequences of mishaps 
associated with the presence of potentially hazardous processes 
and materials with little acknowledgment being given to the 
various safety controls available to limit the probability of a 
hazardous event occurring in practice. 

The second option for assessment consists of accounting for the 
design, operational and organisational safety controls 
implemented at various installations by assigning probability 
facto rs to each potential mishap. These probability factors are 
related to the c onsequences of each mishap as applicable and the 
results presented in probabilistic terms for fatality or injury 
to people and/or damage to buildings and plants. An application 
of this approach is found in the Canvey Island Study conducted by 
the U.K. Health and Safety Executive. 

The Department's principles of risk assessment adopted for this 
study are based on a com bin at ion of both options outlined above. 
The assessment is based on the notion that risk is inevitable and 
cannot be totally eliminated, part icularly in a heavy 
industrial . area such as the Botany/R andwick ~ndustrial 
complex, but that there is a need to limit the probabilities of 
impacts from "credible" mishaps to techni cally and economically 
practicable levels accounting for the nature of surrounding 
landuses. 

The Department's assessment assigns probability factors to 
various possible mishaps in recognition that safety cont rols must 
play a role in hazard assessment. The assessment is not however 
solely based on probab ility estimations but also on consequences 
which are given high consideration for major potential mishaps 
particularly as th ey affect residential areas . The assessment 
criteria in that regard are based on the need to control the 
cause.s and sources of incidents with large consequences to an 
al most negligible likelihood of -occurrence. 
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3. 2 MethodQlo"y o f~assesS:IJ.liilll 
~ r ;;,:• 

The -e.rocedtires adopted for assessing hazard impact in this study 
basic'it-ll~i nvo~es: · 

i 

( i) hazard id'erttification; 

(ii) hazard analysis (consequences and probabilities 
estimations); and " ,__. 

(iii) risk evaluation· and assessment. 

These are outlined below. 

3.2.1 Ha..l&rd identifi.c,atiOn 

: 
' 

This is the first step in any risk assessment and involves the 
definition of all ~theoretically possible hazardous materials, 
processes and inci{ents as the basis for further quantification 
and analysis. ft also indicates the possible causes of 
initiating hazardous events and possible impacts associated with 
such events. 

It must be noted, however, that hazard identification does not in 
any way imply that the hazard identified or its theoretically 
possible impact will occur in practice. Rather, it pinpoints the 
type and nature of hazards to be further evaluated in order to 
quantify resultant risks. 

In order to identify the type of hazards applicable to this area, 
a survey was undertaken of more than 50 industrial 
install.ations. Information sought by the survey included the 
type, nature and quantities of materials handled, processed and 
stored, the nature of operations, the type of vessels and the 
safety controls (design, operational and organisational) 
implemented at each installation. Section 4 of this report 
deals with that matter. 

3. 2. 2 Ha.zp.r d ana lysis. 

( i) Conse guen ce estimations 

This inclu des the analysis and quantificat ion of the type and 
magnitude of various potential mishaps associated with the area. 
They mainly include fire, explosion and the release of toxic 
material and their potential t o injure or kill people and/or 
dam age properties. 

Appendix F presents the methods and techniques adopted for: the 
quantification of heat rad iation associated with fires; explosion 
overpressures associated with explosions, specifically unconfined 
vapour cloud explosions; and toxicity levels resulting from the 
release of toxic materials both directly and indirectly. 
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Figures 4(a) to 4( f) inc,lusive- should also be consulted in that 
.; 

regard. 1 "' ;..~:· 

(ii) .P~b'Ility~timations 

The likelihood of mishaps quantified in (i) above were determined 
by adopting probability factors derived by reference to similar 
operating installations elsewhere, from worldwide published data 
and from the results of detailed risk analysis studies undertaken 
both in the local area and -in some overseas countries. 

·~·· 

Table 3 presents the failure rate probabilities adopted in this 
assessment together with relevant assumptions. It is noted that, 
while some factors are more reliable than others, the general 
approach adopted in this assessment is of a comparative nature 
rather than entirely relying on absolute values. For example, it 
was assumed that a pump/pipe system has a higher probability of 
failure than a complete storage tank failure given the nature of 
operations and availablet-controls. 

In addition, a thorough examination of each installation in the 
study area and its associated design, organisational and 
operational safety controls was undertaken. This examination 
assisted in the determ in at ion of applicable probability factors. 

The failure rates adopted for this study (see Table 3) are 
generally based on good engineering operation and safety 
practices and account for safety requirements of the relevant 
standards. Individual companies would have to demonstrate 
through detailed hazard and operability studies that 
significantly better failure probabilities could be achieved. 

3. 2. 3 Iliauwuation and assess IDJilli 

The consequences and probabilities of postulated hazardous events 
were combined cumulatively, using a hazard computer model based 
on the methods discussed in Appendix F, to estimate risk 
contours at various distances from each installation. 

The risk contours are presented in terms of: 

the probab il i t y (or chance ) that any person would be fatally 
affected , i.e . the r isk of fatality per p erson per year; 

t he pr ob ab ility of exceeding a c er ta in hea t flux at variou s 
distanc es from the plant ; 

the p robab ility o f ex c eed ing a c e r ta in explosion 
ov erpr essu re a t var ious distances f r om the plant ; 

the probability of exceed ing a certa in tox ic gas 
concen tra tion at various distances f ro m t he plant. 
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Consideration was !U-so g.!ven t o the poss ibil ity of the 11dom ino" 
effect occ~.rring bf:tween adjacent plants. Risk contou rs were 
also cumulatively combined to produee overall r isk levels fo r the 
whoTh or theAJtudy area. 

I 
The risk contours estimated as pe r the above were then analysed 
and assessed in terms of the criteria discussed in Section 3. 3 
following. 

3.3 Assessment crite'fia 
..... 

Appendix . G presents fin overall discussion on the question of 
crireria for risk assessment and of risk acceptability with 
relevant limitat ions . 

An assessment of public safe t y re l ies heav ily on public 
perception of what is an acceptable risk level. In order to gain 
some insight into risk perception by the local population in the 
study area, a rif_k perception survey was conducted through 
household interviews by random sampling . The results of this 
survey are available in a separate document to this report and 
have been used as a guide to this assessment. 

3.3.1 Fatality risKs. 

People in general are willing to voluntarily take great 
individual risks by , for example, smoking, driving, or private 
aviation. On the other hand soc iety is offering grow ing 
resistance to r isks imposed involuntarily on one group of people 
for the benefit of other s such as by the presence of hazardous 
industries close to ne ighbourhoods , or the t r ansport of danger ous 
substances. 

One approach to form ulating a c riterion for det er mini ng t he 
fatality risk acceptable for people is t o ensure that t he risks 
imposed by a hazar dous industry are well below all know n 
voluntary and involuntary day-to-day r.isks. 'Statistical 
considerations (see Table Gl) indicate t hat a fatality risk level 
of less than one chance in a million per person per year can be 
taken as a gu ide for assessment purposes subject to further 
refinement. It is not ed that t his lev el has been applied as only 
one comoonent of total r is k evalua ti on. Risk of injury (but not 
fatality)' to people and dam age t o property was also ac count ed 
for . 

The level of less than one in a mill ion per person per year is 
cons ider ed applic able t o residential areas wh ere people are 
norm ally pres ent for ex tended durations. For othe r land uses 
such as open space, commercial and public ro ads , t he chance of 
any one member of the public bei ng present dur ing the mishap is 
lower than for those living in of a residential area . On that 
basis , th e following assessment criteria are suggested. 
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Fat alit y rls.lu:r it-er i a f9..r.....n.r.lo..uLla.ruilJ.~ 

J .::.~-
Land -v.se Fatality Risk Criteria per ·"-t,; . ....,, 

....r mill ion per person per year 

Residential Up to 1 

Open space 
Passive Up to 10 
Active Up to 5 

,.. .. 

Com mercia! Up to 5 

Public roads Up to 20 

Industrial Up to 50 (per employee) 

3.3 .2 Heat flux and ex~losion o~~w:.e. 
l 

Tables 4 and 5 indicat'k the effect of various levels of 
resultant heat radiation and explosion overpressure on people, 
buildings, plant and equipment as applicable. The t~bles have 
been compiled by reference to a number of research data and 
pub lished inform at ion. 

In formulating the relevant assessment criteria, the important 
consequence levels indicated in these tables were not allowed to 
occur at significant probability levels. On that basis, the 
following criteria are suggested (the crit eria apply to this 
particular assessment and do not in any way imply uniform 
criteria for risk acceptability) : 

( j) Incident heat flux radiation and explosion overpressure 
(as applicable) at residential areas should not exceed 4.7 
kW/m 2 and/or 7kPa at frequencies of more than 50 chances 
in a million per year. 

( ii) Incident heat flux radiation and explosion overpressure 
(as applicable) at residential areas should not exceed 
12.6 kW/m2 and/or 14 kPa at frequencies of more than 10 
chances in a million per year. 

(i i i ) Incident heat flux radiation and explosion overpressure 
(as applicable) at neighbouring potentially hazardous 
installations shou ld not exceed 23kW/m 2 a nd/or 14 kPa at 
maximum frequencies of 50 in a million per year; and 

(iv) whenever applicable, in-plant accident propagation 
pote ntial estimated in terms of 25 kW/m 2 and/or 35 kPa 
should not exceed 50 in a million per year. 

The basis for the crite r ia outl ined above is provided in Appendix 
G. 
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3.3.3 Toxicity 

Toxic gasef-are gei{:~rally hazardous from a personal rather than a 
pro~rty da~ge viewpoint. Depending on the concentration, the 
nature of the material and the periods and mode of exposure 
(i.e. via the .respiratory tract, lungs, skin or ingestion), the 
effects vary from fatality, injury (e.g. damage to lungs and 
respiratory system, damage to the nervous system, emphysema, 
etc.) to irritation of eyes, throat or skin and nuisance. These 
effects are generally-· classified as acute, chronic or delayed. 

Available assessment criteria for toxicity ; include Lc 50 
(defined as the toxic concentration at which half of the exposed 
population would be fatally affected), TLV (defined as the 
continuous level of exposure to which a worker inside a plant 
exposed throughout his working life) or relevant ambient air 
quality standards and goals adopted by State, National or 
International organisations. 

These criteria !ere found not to be applicable for this 
assessment in view of the following facts: 

(i) Toxic concentrati0ns which can cause fatality to a.IUl 
member of the general public ( LC 50 principle) are not 
accept able in this assessment. 

(ii) TLV and ambient air quality standards and goals are more 
applicable to continuous levels of exposure (long duration 
with an inbuilt safety margin). In the context of this 
study, it is more appropriate to formulate a criterion for 
a relatively short exposure time (up to one hour) since it 
is likely that emergency and remedial action would be 
taken within that time. 

The implications of the above statements are that: 

( i) 

( i i) 

Each toxic chemical should be considered on its own merit 
from a toxicology point of view. 

The assessment c r i t er ia should be directed towards 
limiting the pr obability of exposure to short time 
duration within injury and irritation limits . The 
criteria should account for low probabilit ies of injuries 
and relatively higher probabilities of ir ritati on or 
nuisance where emergency action should be taken . 
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' Table 6 indicates the effects be different concentrations of 
toxic gases as publi.shed bt~'Lees"'-(1980), Sax (1979) and others. 
Based on the prin~iples discussed in this Section the following 
criteria ha~ b~en a~ted for assessment purposes:-

( i) Toxic gas conc~n~rations should not exceed a level which 
would be injur ious to any member of the community for a. 
relatively short period of exposure ( up to one hour) at 
a maxim urn frequency of ~0 in a mill ion per year; 

( ii) Toxic gas concentrations should not cause irritation to 
eyes or throat, coughing or other acute physiqlogical 
responses over a maxim urn frequency of 50 in a million per 
year to any member of the general public. 
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' I 4. HAZARD IDENI;IFICATIQN 
-' _,__ ,,.. 

F ;,::. 

As. previousfy indicated (Section 3), ident ification of hazards is 
the''fl~t st9p' in any risk assessment and involves the definition 
of all "theoretically" possible hazar dous materials, processes 
and i n c ide n ts ;as the b as is for further q u an t if i c at i on and 
analysis. It also indicates the possible causes of initiating 
hazardous events and possible impacts. 

I . 

For example, if a storage term ina! contains vessels and drums of 
flammable liquid, such as petrol, then one of .., the theoretical 
hazards must be fire. Similarly, if a plant proc,esses and stores 
lar·ge quanti ties of liquefied flammable gases then a vapour cloud 
explosion must be at least a theoretical possibility. An 
assessment of the safety controls and of the likelihood and 
consequences of these types of hazards must however be further 
undertaken to determine whether they impose a high risk level to 
people and property. 

t 
Identification of "hazards was basically carried out by carefully 
examining the materials and processes used in the study area and 
by review of the local and worldwide history of incidents in 
similar facilities. This drew attention to types of events which 
could, perhaps occur. · 

4.1 Hazard audit sur.YeS 

A hazard audit survey was undertaken in order to: 

comprehensively examine the nature, type and quantities of 
materials handled, stored and processed within the 
industrial complex; 

obtain general information on applicable safety con t rols and 
practices adopted by industry in this area; and 

obtain an appreciation of past hazardous incidents in the 
area, their causes and resultant impacts. 

This survey was in the form of a questionnaire (a sample 
questionnaire form is included as Appendix L} sent to some 50 
companies in the area requesting their response as to: 

type of toxic substances in storage or process exceeding 2 
tonnes; 

type of highly reactive substances in storage or process 
exceeding given quantities which range from 1 tonne for 
ethylene oxide to 500 tonnes for sodium chlorate and 
ammonium nitrate; 

type of flammable gases in storage or process exceeding 2 
tonnes; 



14 

1 
I 

type of liquified flamma.ble gases (e.g. L.P.G., ethylene) in 
storage or procps~ exce~.ding 20 tonnes; 

typ~ of \ lla'ln mab~ liquids in storage or process exceeding 
10 ,000 tonnes; 

total quantities of any of the above materials, in storage 
or in process on the site; 

description of the nature of manufacturing or storage 
activities on the site and specific information relat~d to 
the process, number of vessels, number, diameter and fength 
of transfer pipelines, pumps, etc.; 

overall layout of the facility and locations of hazardous 
materials and processes; 

specific inform at ion on operational and organisational 
safety controls, e.g. i. emergency isolation valves, safety 
procedures and em ergen·cy plans, qualification and experienc e 
of safety personnel, etc.; and 

history and causes of any mishap at the plant and resultant 
impact. 

In addition, relevant information was compiled from records kept 
by the Dangerous Goods Branch in order to supplement companies' 
responses . Such information was particularly useful for 
assess i ng those companies who did not respond to the 
questionnaire. 

The cut-off quant i ties adopted for the survey were largely based 
on the requirements of the U.K. Health and Safety 
Executive (H.S.E.) as stated in their first and second reports on 
Major Hazards. However, in several cases, lower quantities than 
those specified by H.S.E., were adopted, in order to ac count 
for the relatively high concentration of industry present in the 
local area. 

Table 7 i ndicates the levels selected by the Department as the 
basis for assessment. Toe corresponding quanti ties recommended 
by H.S.E . are also presented in this table for comparison. 

Generalised l ayouts o f mos t installations surveyed are presented 
in Figures 5 ( a ) to 5 ( v ) • 

4. 2 .ldenlifi..cation o f m~.truLstudy_.ru:rul 

4 . 2 .1 ~- an rJ Quanti t i te s o f b1l.zia.r..dQ.us_lilJl.1.etiru:Ll.de.n!.W~ 

From the results of the survey, the nature of t he hazardous 
materi als being handled , proc ess ed , s t or ed or transferred in t he 
Rota ny/Randwick industrial compl ex and at Por t Bot a ny can be 
broadly classi f ied as: 



. ,.._ 

- 15 -

\ 
I 

flammable and ... eomaustible liquids, including petroleum and 
petro1.hem icat'~:· related raw materials and products used at 
r~fineri''es, chemical and petrochemical processing plants, 

'b~nd in~facilities and in distr ibution terminals; 
f 

liquified -· fiam m able gases mainly propane, butane and 
ethylene, in storage and process; 

flammable gases in ·minor quantities, mainly in process; 

toxic materials, mainly chlorine, acrylonitrile, anhydrous 
ammonia, pesticides, vinyl chlorides, etc. in storage; 

reactive substances mainly organic peroxides and ox ides of 
ethylene and propyl"ene in storage and process; 

combustible solids mainly papers, cardboard, etc., at 
warehouses, container terminals and freight depots. 

l 
Table 8 presents estimated quantities of each hazardous material 
per company surveyed, and indicates that the whole study area 
accommodates some 432,395 tonnes of flammable liquids, mainly 
petroleum products in ·storage, 28,365 tonnes of liquefied 
flammable gases, 21,870 tonnes of toxic mat erial and 290 tonnes 
of highly reactive substances. Major potentially hazardous 
plants that accommodate the largest inventory include the ICI 
Botany plant storage terminals, the Total oil refinery and bulk 
storage facilities in the Port area. 

4.2 .2 Ilw~ hazardQ.us incidents identified 

The nature and quanti ties of hazardous mat erial identi f ied in the 
study area, in storage, transfer or process could, theoretically, 
result in a number of hazardous events as indicated in Table 9. 
Table 10 further identifies the possible hazardous consequences 
of incidents which could be associated with each installation 
being surveyed. These generally include: 

(i) fires from storage and processing units mainly handl ing or 
storing flammable liquids and gases; 

( i i) in the case' of major L. P. G. s torage/ process ing 
f ireb a lls and explosio ns i nc lu di n g ( Boiling 
Expanding Vapour Explosion) ; 

un its , 
Liquid 

(iii ) explosions , including unconfined vap our cloud explosions 
from loss of con t ai nment of liquified fla mm able gases in 
stor age and pr ocessing; 

(iv} release of toxic gases upon loss of containment; 

(v) release of toxic fumes generated from fires e ngulfing 
toxic material; 



(vi) general fires from q,ontain.ers, warehouses, small-medium 
industrial Oijerationi;. 

(vii) fires'- a"nd P'(tssible explosions from transportation 
accidents; 

(viii) pipeline hazards including fires and explosions. 

From such an investigation, the type of hazards specifically 
identified for analysis are· fires, explosions and release of 
toxic material. 

·~·· 

4.2 .3 lnitfatin2" ~nts and re.s..W.tant conseQuenc~ 

Part of the hazard identification investigation includes an 
examination of the possible initiating events which could lead to 
hazardous incidents and their possible implications. This is 
carried out in order to determine which events and incidents 
should be considered in ~tail and to highlight the contributing 
causes of such incidents and where controls are to be maximised. 

Figures 6(a) and 6(b) present examples of such investigations 
which were undertaken for each installation in the complex (in 
generalised forms). For example, in Figure 6(a) it is indicated 
that the main contributing causes for a transfer pipeline failure 
in the Port area could include corrosion 'or' third party dam age 
'or' abnormal pressure/tern perature effects in the line, etc., 
which cot,~ld result in loss of containment 'and' in the presence 
of a source of ignition would lead to a fire and/or explosion. 

The following hazard identification word diagram is the result of 
such initial investigation. 
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-·------·-- - - -:;~·- ___ .;;.. ___ - -·-·- -- ----- .. -· ·· ·- -·- --·-·· - ·- - ---·· ··· .... -

}' -. .'.l.; .... 
TYP,P OF FACILITY POSSIBLE INITIATING 

'\ ' ...,r. EVENTS 

*Flammable liquids 
(e.g. oils, 
petrol, etc.) 
Storage 

l .. 

Rupture of tank roof 
(or failure of 
floating roof system) 
followed by ignition 

Leak into bund 
followed by ignition 
in bund. 

*Flamm able liquid Leak from process 
processing vessels or piping , 

followed by ignition. 

POSSIBLE RESULTS & 
COMMENTS 

Fire of entire tank 
roof surface. 
Unless cooling is 
applied to adjacent 
tanks, potential for 
fire t~ spread to 
them if very close. 
(rare event) 

Large bund fire. 
Very rare event. 
Because of large 
surface area, the 
height of the flame 
is greater than for 
a tank fire, so 
radius of effect on 
surroundings would 
be greater. 

Fire 
Such a fire may be 
very dam aging to the 
plant involved and , 
if i nt erplant 
spacing is inadequate 
may spread to 
neighbouring plant. 
However, the radius 
of dam age to 
surroundings is 
usually very 
limited. 

Blast and vapour 
cloud explosion. 
Only poss ible i f the 
flammable liquid is 
processed at a 
temperature 
significantly abov e 
its normal point . 
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TYPE OF .FACILrtfY POSsftLE INITIATING 
" · .. ...._.. ...r EVENTS 

*Flamm able Liquids 
Transportation 

- Tanker loading 
bays 

- Road transport 

- Drum stores 
containing 
flammable 
liquids, etc. 

*Liquified 
flammable gas 

- Pressurised 
storage 

Tanker ' driving off 
while still coupled, 
or other leak, 
followed by ignition. 

Vehicle collision or 
other cause resulting 
in a leak, followed 
by ignition. 

Leak and ignition . 

Fire engulfing intact 
drums . 

Leak) igniting 
promptly. 

Fire (e.g . from leak) 
heat ing and weak ening 
containment vessel 
until it ruptures and 
contents escape and 
ignite almost 
inst antaneously. 

POSSIBLE RESlfLTS &. 
COMMENTS 

Fire. 
Mostly local effect 
on loading bay . ,. 

Fire. 
The area of effect 
of the fire is 
largely det ermined 
by where the liquid 
drains to, and the 
time taken till fire 
fighting can start . 

Fire. 
Local effect mostly. 

Drums bursting, 
sheets of flame of 
short duration . 
Possibly drums 
rocketing. Can 
place immediately 
adjacent property 
at risk . 

Fire. 
Potential to cause 
blast, otherwise of 
local effect. 

Blast (fireball). 
Radius of serious 
effect up to hundreds 
of metres . 

r 
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--------,..~·~-- ;;.!-----------·---- - ---------------
TYPE'€1F"f'ACIWY POSSIBLE INITIATING POSSI BLE RESULTS &: 

- Refrigerated 
storage at 
atm aspheric 
pressure. 

- Processing 
Plant 

I . . EVENTS COMMENTS 

Leak, mixing with air 
before .delayed 
igni1:ion. 

. 
l 
"; 

Leak from plant 
pipework. 

Release of vapour 
from r elief valves, 
followed by ignition. 

Overpressure in tank 
or underpressure in 
tank followed by 
rupture of tank roof. 

Tank liquid leak to 
the sur rounding area. 

Le ak followed by 
igni t ion . 

Vapour cloud 
explosion (only if 
vapour cloud before) 
or flash fire . 
Radius ·or blast 
dam age can be very 
large with severe 
damage up to 
hundr eds of metres. 

Main dam age confined 
to ar ea covered by 
cloud at time of 
ignition. 

Fire. 
If suitably 
designed, such 
leaks should be 
small and quickly 
isolated. 

Fire. 

Large fir e conf ined 
to area of tank . 

Large fi r e. 
Extrem ely unl ikely 
bec ause of secondar y 
cont ai nm ent . 

Fire or blast o r 
vapour c lou d 
explosion or Plan t 
f ire. 
As for liq uif ied 
flamm able gas 
pressurised storage, 
with the following 
differences: 
lower potential 
consequences as in
ventories in process 
are generally less 
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TYPE OF FACILITY POS&1~LE INITiATING 
., , '""- EVENTS 

/. 

*Tox ic gas 
manu facture 
or storage 

*Storage or 
process ing of 
materials with 
toxic combustion 
products. 

*Highly reac t ive 
materials -
processing or 
Stor age . 

Leak. 

If engulfed in fire, 
would result in smoke 
containing toxic com
bustion products. 

Process or storage 
condi tions deviating 
from standard , with 
the r esult of reaction 
run-aw ay or decomp
osit ion . 

*Flammable powder Igni tion of dust-
process ing filled air. 

POSSIBLE RESULTS & 
COMMENTS 

and higher potential 
likelihood owing to 
the extra complexity 
of p ipework and so 
opportunity for 
m echan icaf' dam age 
and/or failure lead
ing to leaks . 

Toxic gas cloud. 
Significant invent
ories of toxi c gases 
are norm ally pro
tected to prevent 
leaks and to enab le 
rapid isolation. 

Toxic effects. 

Fire and explosion -
toxic fumes. 
Dependent on the 
nature of the h ighly 
reactive mat eri al. 

Most of the 
quanti ties processed 
at any time are 
suf fic iently small 
to ensure that the 
effect of reaction 
run- away would be 
mostly ioc al . 

- -------·-----·-
Dust explosion . 
Mostly local ised t o 
t he dust- filled 
b uil dings or p lant . 

-------~-----------·-··--------·----------·--
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TYPE OF FACILITY POSSIBLE INITIATING 

' ' "' EVENTS 

. ; 

*Transfer pipelines 

- Liquified 
Clam m able gas. 

- Flamm able 
liquid 

*Port operations 
involving 
flammable 
liquids or 
liqu ified 
flammable gas. 

Leak, mostly due to 
one of the following 
causes : 

- mechanical damage 
due to accidental 
excavation' soil 
subsidence. 

- Corrosion 
l 
... followed by ignition 

Leak, due to causes 
such as above, 
followed by ignition 

Ship collision with 
other ship or fixed 
object, rupture of 
tanks, leakage, 
ignition. 

Shipboard pipework 
or plant leakage, 
and fire. 

Wharf incident -
leak from loading/ 
unloading line 

POSSIBLE RESULTS & 
COMMENTS 

Fire. 

Flash fire. 
Vapour cloud 
explosion. 
The effect of any 
incident depends on 
the diameter and 
process conditions 
in the pipeline, the 
speed of leak 
detection and 
isolation and the' 
delay before any 
ignition. 

Fire. 
The extent of the 
effect of any such 
incident depends on 
factors listed above, 
plus the area covered 
by the leaked mater
ial when ignited . 

Fire, possibly 
explosion. 

Fire, possibly 
explosion. 

Fire , possib ly 
explosion. 
The nature and 
severi ty of t he 
result depends on 
the nature of the 
material leak ing 
a nd the delay 
before ignition . 
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4. 3 Q_yttYle w Dast incliients in the study area 
' j ~~ .. 

As part of .,the overall survey of hazards within the study area, 
companies ~er) re~ested to supply details of any hazardous 
incidents which had occurred on their premises. Responses to 
this question were generally poor or vague. 

A number of government departments were also approached with a 
view to collecting addditional inform at ion in that regard. 
Communications with the POlice Department, the Board of Fire 
Commissioners and the Dangerous Goods Branch clearly irl~icated 
that there is no centralised mechanism for recording past 
incidents ·or mishaps which could have provided valuable 
information for this study. Indeed, retrieval of information on 
past mishaps in the area was most difficult and in many cases 
information was not available. Total oil refineries, for 
example, indicated that in 30 years of operation some 20 
incidents had occurred iqvolving fire and/or explosion in which 
on one occasion (in 195i) three operators were killed. The 
company reported that on each occasion the local fire brigade 
at tended yet the Board of Fire Commissioners could only report 

· one incident at the refinery. 

Figure 31 documents the type of incidents that have occurred in 
the area over the past thirty years, as generally reported by the 
companies and relevant authorities. The nature of incidents 
experienced can be broadly classified as general leakages, fires, 
explosions and release of toxic gases or fumes. No fatality or 
injury to any member of the public outside plant boundaries have 
been r.tU2Q.tleJj, although some operators have been killed and 
injured. It is estimated that some 40 to 50 mishaps have 
occurred over the past 30 years. No records could be found as to 
emergency/evacuation procedures adopted nor of remedial action 
implemented to avoid recurrenc e . It is however estimated that 
most incidents were of limited scale and impact. 

Tab1e H-1 in Appendix H presents a listing of past incidents 
in the area by installation , as reported. No v erif ication of such 
incidents could be comprehensively undertaken. 

More recently , a series of mishaps in the area occurred on a 
frequent basis. A general summary of these incidents is 
tabulated in Table (13}. 

4. 4 P.r..e.ll.minary conseguen ce analys.L.i 

The main types of hazards ident if ied in the previous section, 
namely fires, explosions and toxic gas releases, were quantified 
in terms of their consequences in order to pinpoint 
those incidents which should be considered in more detail and to 
formulate the basis of a detailed hazard analysis as applicable . 



' I 
23 -

The methods adopte,d· for.::..consequence analysis are those outlined 
in Appendi1-!. '/;.:· 

The '\>eSblts ~ indicated in Tables ll(a) to ll(c) inclusive. It 
is emphasised that these results do not account for the 
credibility nor· the likelihood of occurrence and are based on 
specific situations considered in isolation. No cumulative risk 
impact is considered at this stage. 

I 

The implications of tlfe r esults are: 

·• Isolated tank fires at the Port Botany area would not affect 
any residential areas although adequate fire water would be 
essential to prevent escalation of incidents. 

Isolated tank fires in some storage terminals at the 
industrial complex, namely the H.C. Sleigh and AMOCO 
ter.minals could affect adjacent residential properties. In 
the case ot the BP and Total distribution storage 
terminals it is theoretically possible for accident 
escalation to occur between those terminals should fire 
water not be effective. 

Unconfined vapour cloud explosion and release of explosive 
vapour clouds from the Port Botany area and/or the 
industrial complex could under certain circumstances 
affect residential areas. 

Fireball mishaps from LP gas storage at the Port should not 
affect residential areas. 

There is a need to lim it releases of toxic material and 
related vapours from the study area in order to prevent the 
potential for significant toxic effects in residential 
areas. 

The most important implication of the results indicated in Tables 
ll(a) to ll(c) relate to the requirements of safety standards and 
codes which are also shown in these tables. It is evident that 
such requirements are not adequate to prevent the consequences of 
mishaps affecting residential land uses. In addition these 
requirements do not account for cumulative risk impacts . The 
results clearly indicate the need for a formal systematic method 
of quantification and analysis rather than entirely relying on 
those standard requirements. This is particularly t he case for 
liquefied flammable gas installations such as liquefied petroleum 
gas (L.P.G.). 
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5 . RJS.lL .. Q.llAllTlf:.l.C'd~:T..l.Q..N a:. _ANA..L.X..SlL ..O E R ES.iJ.l{LS.-.Al'ill 
A..ss.ESSW'u~~ 

5 .1 ~~·i'h ui~E.dlili~~Liru1iJLi.lli!tljrt~l.!A1i.ruts. 
The methodology of assessm ent deta iled in Sec tion (3) and 
Appendix (8} was app lied for each installation in t he study area 
using the da ta as identified i n Section (4}. 

The results in t erms o'f' risk 
Figures ( 7) to ( 29 ) inclusive. 
an analy.s is of t hose r esults. 

cont our lines are presented in 
The foliowing section presents 

5 . 1 .1 R.~t.rulL!l!..t.J!.l.lliJ.J~__JUid~o~iou tis k le v!US. 

OiL.'ltora ge w.m~ 

The main type of hazaqi fi"'m petrol eum product storage t e rminals 
as identified in Sect ion (4) of this repor t is f ire. Sou rces of 
such hazards include ~torage t ank faiiure , t ransfer p umps and 
pipe leakages , loading fac ili t ies and in ex trem e cases bund 
fir es. 

While it is possible for these f acilities to exper ie nce min or 
deflagr ations within the ir boundar ies , explosions as such are not 
considered cred ib le. 

( : \ 
1/ 

Th is is a major petroleum products storage a nd dis t ribu t ion 
t er rn inal of Sta te sign ificance . The terminal accommodates some 
29 s t orage tanks of tot al c apaci ty in excess of 39,000 tonnes , 
w i th assoc iated transfer pumps and pipes and loading facilit ie s 
for road t ankers . 

Figure 7(b) indicates tha.t fatality risk lev e ls of 10 in a 
million per person per year· ext e nd beyond t he terminal boundaries 
expos ing Botany Road~ but not res identi al areas. Fatality risk 
levels in r esident i t:!.l areas from th is t erm inal in isolat ion a r e 
neglig ible (well below 0,1 per million pe r per son per year} . 
Significant pr obabilitie s (in ex cess of 10 in a rn illion per yea r) 
of 12.6 kW/m2 tmd 4. '{ kW / mZ heat flux cover sec tions of 
Botany Hoad, Beauchamp Road and Foreshore Road {see Figure 7a ) . 
Part. of t he A ,p . M. le.nd (wh ich is curren tly vacant) and Fibres 
Pty Ltd 11re also expos~d to sl..ich heat r ad iations . 

The lrnpaet o f the heat radiation on Beauc ham p/ Foreshore Road 
would be ex.a(~erb~ ted by the fact tht>.t th e roadw ay i s a t 
a pprox imately the s ame .he!g·t. t as the tanlcs wi t hin the t e rmin al. 

Res ide nti al a reas nre not how ever s.ffe,!ted by any heat radiation 
i mp act f r o m this t erminal (le8s than 4 . 7 k W/m 2) . 
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} 
The relative contributions to 

1A' .::.. 
total risk within the terminal are 

as follows: r-. /;_:· 
1\o~ tan~r loading facility 
(7.00a.m. to 3p./m. shift 38.2%) 
(3.00p.m . . to l midnight shift 57.3%) 

Rail tanker loading facility 

Drum fill warehoo-se 

Storage area 

Total 

95.5% of total risk 

3.0% of. total risk 

1. 5% of total risk 

Negligi&le 

100% 

Risk levels within the terminal's boundaries are excessive. 
r 

Outside the term inh's boundaries the main contribution to total 
risk is . from storage tank fires. 

( i i) F$so P~.d_ti'.ii..ur~a..L.:: 8 (b) ) 

The Esso petroleum products storage terminal is located to the 
west of the main Sydenham-Botany rail line. Adjacent companies 
include the ICI plant, Laporte Chemicals, A.C. Hatrick, Metal 
Recyclers and Johnson & Johnson. The company stores 
approximately 25,000 tonnes of flammable liquids in 8 main tanks 
(some 19 small tanks are also used in transfer /blending 
operations). 

Figure 8(b) indicates that fatality risk levels in excess of 10 
in a mill ion per person per year would be mainly contained with in 
the terminal's boundaries except for the southern area which 
impacts on part of the ICI land (currently vacant). Fatality 
risk levels at residential areas from this terminal in isolation 
are however well below 0.1 per person per year considered as 
negligible. 

Significant probabilities of heat flux of 12.6 kW/m 2 and 4.7 
k W/m 2 potentially covers the whole site and extends into part 
of the ICI., A .C. Hatrick and Johnson &. Johnson land. No heat 
impac t at the relevant assessment criterion would occur at 
residential areas as the result of fires at this terminal. 

(iii) llf._Australit.Lf.t~d (F.ig.ures 9 (al_- 9 (b)} 

The BP petroleum products storage terminal's frontage is along 
both Baker and Moore Streets to the north of the Botany /Rand wick 
industrial complex. Adjacent companies i nclude the Total 
distribution terminal t ICI, Liquid Air, Ready Mix Concrete and 
Davis Gelatine. 



'fhlf: terminal accommoq,ates ~ peti·oleum products stontge tanks 
wiU1 a t otal tH;t~t:teity c("- :5ome 10 3 GC ') t onn es of fiHnanable liquids. 

As indic·a,ted' in -Figure 9(b) ~ fets.lity ris!' levels in excess of 
10 in a mill! on .zxtend bto U1e northern part. of the ICI pl9.n t 
and the 9.dja.cent Tot&! distr!butlon te1·minal. Levels of 1-10 in 
e:t million further cove:r the Ready Mix and Liquid Air facili ties . 
However~ no residential or open space aree.s are affected 
(fatality t~isk levels a t t'es!dentiaJ. areas from this terminal are 
well below 0.1 in a fl:1Hion p er person per ye~J.r considered 
negligible) . 

Significant p!"obabili'ties of heat flux of 12.6 kW/m 2 cover the 
whole site and extend wsB into the neighbouring Total facility, 
IC I, Ready mix and Liq u.id Ai 1:' '· 

The heat flux impact woul<i not ex~end into residential or open 
space areas (levels are below 4. 7 k W /m 2 n t the 50 in a mill ion 
per year level). ~-

( iv) Total .dislr..iJultL<hU.ru:.mi.oo.lJ..Eig.tU~.eJL.l.IU.a.L::.....lD.J.il.ll 

'fhe Total petroleum pro duets stor age and distribution term ina.l is 
similar to the adjacent BP terminal with 8 storage t anks (and 2 
slop tanks) containing in excess of 35 ~000 tonnes of fuels. 

Of the adjacent industrial fncHities ~ BP, ACI9 Continental 
Distillieries? Liquid Air? Davis Gelati.ne and ICI would 
experience reJ.at!vely high fa.te.lity risk levels being in exeess 
of 10 in a million per year (r efer Section 3.3 .1). 

Due to the location and the number of tanks, the area of fire 
potential ] mpact extends ~loser to r esidential areas. 
Frequencies of l in a thousand for 4. 7 k W /m 2 heat flux (in 
excess of residential areas heat flux criteria) extend almost 
from Denison Street to the west and well into Wentworth Avenue to 
the north. 

Heat flux at resid·en"dal aree.s fro m t.h is terminal l.n isolation is 
however limited to 2.1 kW/m 2. Heat flux levels weli in excess 
of 50 \n a million per year- (12.6 kW/m2 and 23 kW/m2} 
affe(~t !H~ighbouring BP an.a p!.l.:-.· t of the ~CI plant. 

{ v ) Holl.G..,_J:t~.ish .. -Utt.~t..v.lf!.\J:S..~l.sl~itu_fle..e.e.c.,_~JlQ.W Ca l!..e.xl 
J.FJ_g~ .. .ll .. .ill.L·: .... l .Ulli 

H. G. Sle igh is a ft~e! st orage a nd distribution t er m inul wh i_c h 
stores scmra 12,000 tom~>r~s of fuel in 15 trunks wi th 19 smuU ta.nks 
c tHlte.il1ing oils e.nd g !:e.ti.SB5 for IJ. k n.:iing twd stol."ag a , 



Crest Chern icals and 
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' IC~ I are immediately adjacent to the 
~f residences (including flat and unit 

across the road from the terminal along 

Figure 11 (b) J.nqicates that fatality risk levels in excess of 1 
in a million per person per year and in some cases exceeding 10 
in a million extend well into the residential areas of Denison 
Street, Grace Campbell <;;rescent, Rhodes Street, Flack Avenue and 
Well Street. These-areas are considered to be significantly at 
risk from the termi11al. J 

Significant probabilities of 12.6 kW/m 2 heat fl~x unacceptable 
for residential areas further extend into residential areas on 
Grace Campbell Crescent and Beauchamp Road including anum ber of 
flat and unit dwellings. Beauchamp Road, from Denison Street to 
Flack Avenue, is particularly exposed to excessive heat radiation 
and fatality risks. To the east, the 4.7 kW/m 2 heat flux could 
be experienced qeyond residential areas on Jennings Street. 
Overall residentith areas are significantly at risk from this 
terminal. The main reason is largely the terminal's proximity to 
residential areas. 

The ICI plant to the westwould experience only minor risks and 
rela tiv ely lower heat impingement from fire incidents at the 
terminal. However adjacent installations at risk include Crest 
Chern ical Co. and other light industrial firms to the east of the 
terminal. Crest Chern ical is the installation most at risk 

(vi) ~CQ_£ty Ltd (Fi~ures 12(a)- 12(b)) 

The Amoco fuel storage terminal is surrounded by industrial, 
res id en ti al and rec rea ti on al areas. To the east lies Sea 
Containers Pty Ltd and Laporte Chern icals, to the west 
residential areas and a primary school, to the north Metal 
Recyclers , Cubico and residential developments, and to the south 
the Botany Councils depot and a number of srn all industries. 

Eight storage tanks (and one slop tank) accommodate some 27 ,000 
tonnes of fuel on site for distribution to service stations. 

Figure 12(b) indicates that resultant fatality risk lev els in 
excess of 1 in a rn illion per person per year, and in some areas 
above 10 in a million per person per year , extend well into 
residential areas and the public schoo~ to the west of the site . 

In addition, significant probabilities of 12.6 kWfm2 and 4.7 
kW/rn 2 heat flux (exceeding the assessment criter ia of 50 in a 
million per year) expose the surr ound i ng residential and 
industrial facilities. The local topography to the west of the 
term inal exacerbates people's exposure to · heat radiation from t he 
site. 
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Adjacent fa.e Hi ties consi_,de1•ed .-.at rislc from this terminal in 
isolat!on (see Figm·e 12(1S) include Botany Council~s depot, Sea 
Container s. an.d Cubico. 

'\. ""' ....r 
EQ.d_Bo t a n.y 

(i) fQ~eJl Duffr_yn_~ Chemi.~Qrage c~~..d..-~ 
QiLO:'iiures 13(a) - 13(b)) 

P. D. Oil currently operates 61 flammable liquid storage tanks 
varying in size and eccom rn odatiug up to 30,000 tonnes qf a wide 
range of (lam m able liquids including potentially toxic material. 

The terminal is located along Friendship Road on the north 
f'astern section of the port and is surrounded by the C. T .A. L. 
container tt>rm inal to the north s the Worn eai Reserve to the east 
and land leased by Boral for its proposed L. P. G. terminal to the 
south west . further to the south west are the I.C. I. and 
Terminals sites. A proposed fully mounded 1,400 tonne L. P. G. 
storage and distribution terminal on the site is currently 
pending planning consent consider~.~:tions and was the subject of a 
detailed Envh'onm ental !mpact Assessment Report published in 
January 1983 . 

The following results apply to the P.D. Oil bulk liquid storage 
part of the site: 

Fatality ri~k levels from P. D. Oil operations (in isolation) 
in residenti&.l areas are well below the levels of 0.1 chance 
in a million per person per year 9 implying a negligible 
fatality risk level . 

Heat radiation zo&les (Figure 13(a)) from P.D. Oil in 
isolation do not reach residential down to the low levels of 
4. 7 k W/m 2. 

Heat radiation levels of 23 k W /m 2 at 50 in a mill ion are 
eonta!ned within site boundaries. 

Friendship Road is exposed to sign ificant heat radiation 
levels for public road classification. 

The results ar;>plicable to the pi"oposed L, P. G. storage 
installation (fully mounded) are as follows: 

Figure (13(c)) indicates that no t•esidential areas are 
exposed to fataJ.i ty risk levels in excess of 0.1 chance in a 
million per person per year. Although res idential areas e.re 
not affected, the probability of fatality to any member of 
the public along Friendship Road is in excess of 10 chances 
in a m illior1 per person per year. 
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Figure (.p(d)) w~sen fs t he frequencies of exceed ing heat 
criterioJ of 4. T,. k W /m 2 and ex plosion overpressure of 7k Pa 
(~pSi). As shown i n th is figure these frequencies are less 
than 10-50 per mtillion per year, judged as acceptable for 
residential lan,d-use purposes. 

The frequency of exceeding a heat criterion of 23 k W/m 2 
and 14 kPa is partLcularly relevant for risk impact at 
adjacent facilitie~. At the level of 50 chances in a 
million, relevant _contours are contained within the proposed 
site boundaries. No adjacent facilities ar e C,'ons idered a t 
risk from this proposed terminal. 

It is noted that part of :- the C.T.A.L. container t erminal is 
exposed to significant probabilities o( 12.6 k W /m 2 and that 95 
per cent of the total risk within the ·. terminal originates from 
th e loading/unloading bay while the remainder 5 per cent is 
attributable to the storage vessels. 

The cumulative results fro the whole P. D. Oil terminal, including 
the L.P. G. proposed facilities are as follows:-

(i i) 

Cumulative fatality risk levels (Figure 13(f)) consort
ium/P. D. Oil are still well below 0.1 chance in a million 
per person per year at the nearest residential areas . 

Heat radiation and explosion overpressures of 4 . 7 k W/m2 
and 7kPa at the relevant level of 50 in a million for injury 
to people and dam age to properties do no t r each any 
residences (Figure 13(g) ). Friendship Road lies withi n this 
risk contour. 

Relevant results for Port land use planning purposes are 
those depicted in Figure 13( h) where t he 50 in a million 
risk levels for 23 kWfm2 and 14 kPa are contained within 
the total P. D. Oil st orage te rminal's s ite boundaries in 
accordance with the Departm ent1s assessment c riteria . 

Ter mina1s P..t.y_j.Jd (Fi~res 14 (a) - 14 (b)) 

This terminal is locat ed along Friendship Road on th e eastern 
shore of Por t Botany and accomm odates some 62 stor age tanks with 
an ap prox im ate t o t a l capaci ty of 42 ,000 t onne of fl amm able 
liquids a nd potentially t oxic mat erial. 

The r esu lts indicated in Figur es 14(a) - 14 (b) are sum mar ised as 
follows: 

Figure 14( b) presents risk contou rs in terms of fatali t y 
t o any member of th e publi c per million per year per person 
relevant t o res idential land uses. The figure ind icates 
that risk levels in excess of 1 chance in a million pe r year 
pe r person do not reach any residence in the area : 
although, theoretically , it is possible for a toxic vapour 
cloud to reach res idential areas under the most adverse 
m E=:teor ological cond it ions . 
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H is noted '(;htit ~ ,>alth\)~ gh !'esidential lU·c.a!l 6u·~ not 
af!ect,~d, the pl."obFtt;Hit:J of fatality t<; any rn ember. of the 
puh!i{S:, e.l~11g Frt .. w:dsh7p R·oad due to n[·~ is in excess of 10 

' • • """" l' CKHmc:as m u m"rld }~ p·.~~ pzr·sor; (?i!H· y ?.er. 

Figul:'.c 14{~} p!'0.s~ms ti1e i'a·equencies of e:Keeeding he&t 
Cl:'ite?ion of ?: •. 1 kWfm2, 4 . 7 icW/m2 an d 12 . 6 
kW/m 2. Th!s crit€rion is rt1kvant for injwry t o people 
and poseibh: dam age ~o l'esicer.ti&l f?t'Op~rties .. As shown , 
these fa'equehcies ~~e ies~ th~l, 1(l in a million per person 
per y~Ce.f' and tire judged e.s low when eo mpared with other 
risks~ 

The frequency of ex~eeding & heat ~riterion of 23 I< W/m 2 i s 
in the order of 10 in ~ million per year a t adjacent 
t erm inals . This indh~3tes that the op erations of the 
terminal do not p!eee adje.cent plants at risk and more 
signif icantly , wou ld not int:rcduee seriou s const raints for 
any futur e expansio~ at these plants, 

Over a ll r isk distribution within the tet·minal is: 

Wharf 0.3 
Los.ding/unloa.ding S8 
Storage 1.7 

Th is ~tor:age terndnal ccnsfs~s of 1 x ·S ~000 tonne liquif ied 
e thylene refrig~rt~ted stot~.age tank cun•e:ntly opera ting and 2 x 
'l 9 000 tom~e L. P. G. i"efrigerated str.;rage tanks under construction. 

Adjacent land uses melude the. Terminsls Pty r.td liquid '~ hem icals 
storage comp!e:r. tc the nurth-east~ the c:r.A.L. container 
term in11l to the north e.(; ross Friendeh tp Road, and vae!ant l and 
designa.t~d C>'"'Y bulk storage and ~oe.l loader to the south and 
west. 

Li.quHied '1y(ltGcarbon2 H.i·e !mpo~te15 by ship to the gite via the 
liquid !'hem i.:e.l be1•th and t•:~msfert~1i to the !CI Botany site 
by pzp~.line vra the pipeline em. ridor-. 

Figtn:e J5{b) irtfi!t:=&tes that al: fe.talitv risk levels in 
excess of 1 ir; !\ fll iHwn a!'C~ w.:~ll C<H1tained. wHhi.n the boundaries 
of the si~.c . Tner·~ is no f~t nlity ris~< to e.ny residential 
nreas. Hea'i: 1.·a<!. iatk•n .ds!<e at·~ ttl so m i!3tly c-:.n'~"&:ined within the 
site bouncari~s . 
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' (iv) ~op?se~-R~u·ai 'Gas Ltd 4,500 tonne s1~e and 
dt1rtbutlo~;jermtnal {Fi."ures 16(s...}- 16(c)) 

"'Co ~ .. 

(Po( ~etailed reference see Department's Environm ental Impact 
.Assessment 1ieport ftnd supplementary document for the proposal). 

• • t I 

This proposal, for 4500 tonnes of L.P.G. Ge.s stor age capac ity 
with associated transfer pipes, pumps, compressors, road 
loading/unloading f(lcil,Lties has recently been granted planning 
consent subject tp... · conditions that require mounding of all 
storage vessels. 

Pr-eliminary results indicated in Figures 16{ei) 
summarised as follows: 

16(c) are 

Fatality risk levels in resideQtial areas are below the one 
in a million per person per year suggested as an 
assessment criterion for residential land uses. Friendship 
Road is, h~wever, exposed to levels in excess of 10 in a 
million per ~erson per year. 

Although residential areas are not affected by heat flux at 
the 50 in a million level for 4.7 kW/m"2 and 7kPa, 
comprehensive hazard and operability studies are essential 
to ensure that adjacent facilities are not exposed to the 
relevant 23 k W /m 2 and 14kPa risk levels. 

{i) jCI Australia L~U: 17(c)) 

The ICI petrochemical complex at Botany occupies more than 40 
hectares which is centrally located within the indust r ial 
complex. Major chemical and petrochemical processing operations 
are carried out on this site. · The site is bound by Denison 
Street to the east with residential areas as close as 20 metres 
from its boundaries, and by other storage terminals and chem ical 
pla~ts to the north , west and south (see Figure 2). 

Because of the magnitude and intensity of operating plants on 
this site , this complex represents the greatest single source of 
potential hazards in the study area. The full range of fire, 
explosi on and toxic hazards are potentially present. 

There are extensive and comprehensive safeguards im plem en ted at 
the plant. However , the proximity of surrounding residential 
land uses offer ser ious cons traints to risk cont rol and 
limitations. 

The r esu lts of the hazard analysis for this complex are indicated 
in Figures 17(a)- 17(c) . These results indicate that the risk 
of fatality levels in excess of 10 in a million per person per 



y~as- a;"~ c'!ni: ;ii.:ned ¥•i~·hit\ -~.he;:: .l.H-tH~d"'tl;;;s nf the .:;it .e . :iow~ve:rt 
fa·;. ali t.y bv-;~h• tq ~r~.c ;~ ~ !Jl;'<' 1.~ J.O t1.'-":~::-nc Gc~:-1e 300-~ICO r:n?.: tr~s into 
re& ~<len t ,~1 ~ t •: ai-.i z ~.- ~r. ~ c~ ~~ •. . Rt;h. t: <?~l y h~-:,;Y er d:;ks of 
fatt?.Hty (h . l - 1-4n !:i Jlir.!kl(l ~0"' p~~·sor. p~f~ y~e-.t) from the 
plasit. :.->HU tl·.}t-s'.d -''''·=~ ~- Iai\;::.: ~1"~·& t;;·~v .;ring mttst of t:h~ 
~-H:w~be:.-n s..:;<'"!~ion :::-1' th.:: ;r.h~dv ~,l.,%~ tl'cm Botany R~ad to Anzac 
P.ata.d~ 9 Gard~nlf-l."S B:.-:.:~.1-: i~ tL3 nor.tn to Bfothe'~·son Doc!< in the 
SOL!th, 

SignHiearat l.t-;ve1s of 4 .. '1 ·1dV;m2 l·,~ut flu;L and 7 !t~Pii e:r.:p1osicm 
ove.rpt.·esst:.:.- c:. rnmd teh~ ii &il:'~ t<.;, re!lirlealhal land uges l':OV'='r 

resi~Jent~~i ~N""i.~ ;o trH:: r.:,.;.:;·~ -of the plei1t il"xc!uding all 
pro(H-;etiea lrontirq? Ni2lse11 ;~nu D·::mi~tH1 ~31:t!E:"~s . 

Liqu!d Ate ana !.h~:· Es$~1 ·i~rm inul ~te the m ajo~ industl."!al plants 
bord(;rh1g the a-;:nnplf::X und ar-e e.l(por.~d to s~gnifi<.~ant 
probabHities of 14 kPa o~'~tpressur-e. 

The Total uil t•efinery at l.\-'Ji~ii'l:l'uttil1a is !.!losely surrounded by 
resider.tial de-v~lopments on its northern and ncrth eastern 
bouJ)dnries. To the south lies the Bot..:..ny Cemetery and to the 
west Btntrwcong Pcweh' St~tion. ·Tne!:e are th1•ee 'Jac~a.nt Crown land 
sitos ~oned reaMential within 800 mett·es {\-•om its b~undaries. 
Figure 19(~) indicates .fatality .dsk levels in excess of 10 in a 
million mttendtrit! sc·me :Wil 1netrez.; w·ithin ref;idenhai areas. 
T.h 8s& ~r·eas Eo.r~ e1Jso ~ubj::ct to ;o;i;;nificant 1evela ox tt.'l !dV /m 2 
he~t nvx and 'l i.t";~ £1rph:.•;;wn OV~t!!t'(H~3i.<1'•~ In ~~,-;ess of thi3 
assc3ssment ~~ital'hL 

Al"~as €.::\posed t0 ff:l.~aH~y .dsk in ex~ess of 1 in a million extend 
over 600 - 7CO m ~tt·es fr:.H'il rte !'efi:'Hh"Y und low~t levels still 
persist 119 tc t.h::: jc.metion of .BunHet•oog Road an-d l-L111za~ ?.orade to 
the sml th, Anzac Pa1.•ade and Lr;ng Bay Pr. !:son to th;--; east e.nd 
Brotih~I'son Doc!{ to the west. As the figw:es i~1d1~ate ~ the extent 
of fe.taHt~ ana bjta·y i."!sks is q:.dt~ ~o::.;:t<ansive. 

l'~o f ::.tali t~J G~· ~ .. ~t:~at ran ~r1tf Q'-~1 ! rtt [•t:tc <. fr-;-.iTi th ~. lJ f.atl t af f ~t": t 
~·f.H.>iri~rrUe.l ,;~~~eF.•.fS .. 

N~igt$b.:•u;:ing Lr.iHti<:-5 ~'io\!,r·?.V~!· fa"<~ e~.pt.\&-ed tu fat ality d&k 
lev'f:L~ ~n C.}C::~~.;~ of Hl in e n~- il(: .m ~:::;· p.Gi':.otn. r;•el yes.r- &nd 
s i::,nifkun ·: f~·e~~,;~'iClr~ :: t·f l1..::·:t ~·a-i!atk.n ~r. :.::xt~. ::::~ oi ~. 'f 
k W/m~~ and l>i ,;orne~ cef;·~s !'~,(;. k't·Jim2. . l~ fStibsf:arr~oi.~:i!. pai?t l';f 
!C I Jl . "'~ -, ~ • .. • \ -.. , ~ ' ~ ,~ ~ ... ,. .• :.....,. "~'; ~ k 
1:JB ~~ k(~ i't1 teclOOW Y~:'·-."'~~ •. (~ ttl-=..~ ~,._~ F~ ~-i\ :~ !l .... ~n :;)i.tOJCJ~-. . . _ .. , ~,.:~.~;, l t., .. .: 
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} 

(iv) A.C. HatricK'.-Clliuilicals (Figure .2.Q.{a )- 20(bl.l , .. ~ ;.~~-

A.~ H,a.trick is a manufacturer of var ious resinous mater ials, 
polyvi nyl acefate aqd some pesticides many of which are highly 
flammable. ~ · t r 

Residential areas to the west on Stephens Road and Brighton 
Street lie directly oppo~jte the plant. Esso, Cubico and Johnson 
& Johnson are all a9j.oining. 

Fatality risks in excess .-of 1 in a mill ion per lterson per year 
co\ter the majority of residential areas bound by fBrighton Street 
and Stephens Road. A large proportion of this area exceeds a 
fatality risk of 10 in &.:. million per person per year considered 
excessive . This same area could also be subject to significant 
levels of heat flux well in·· excess of 4.7 kW/m 2 and in some 
areas in ex cess of 12.6 k W /m 2 and must be considered at primary 
risk. l 

"· 
The neighbouring bulk fuel depots Esso and AMOCO are not 
subject to significant heat radiation from the plant. However, 
levels in excess of 12.6 kW/m2 would reach Johnson lJ. Johnson 
and Cubico. · 

(v) Catoleum (Fiiures 21(a) - 21(b)) 

Catoleum is a specialist chemical manufacturer which produces 
catalysts, various polymers and liquid and powder blending. Many 
of the materials used are solvent based. 

Adj ac en t facilities include Dav is Gelatine, IC I and some 
residential/open space areas at Stephens Road and Spring Str eet. 
Residen tial areas are not exposed to significant fatality or heat 
flux risk from the plant. 

Heat flux levels in excess of 12. 6 kWfm2 may be exp~rienced at 
CIG land (currently vacant) and at Davis Fuller Adhesives. 
Kellogs may experience relatively low probabilities of heat flux 
between 4.7 and 12.6 kW/m2. 

(vi) Ba.yer-Fgrmag (Fiiure 2.Z} 

The Bayer plant at Botany which formulates and blends a number of 
powder and liquid based pesticides is located in Wilso n Street 
and is surrounded to its immediate west and south by a. nu mber of 
light industries which include goods distribution, warehouse, 
transport terminals and engineering workshops. Across Wilson 
Street opposite the plant are located residential developm ents. 

As Figure (22) indicates these residences are exposed to 
significant fatality risk levels in excess of 10 in a million per 
person per year. In addition , a number of residences to the 
north are also exposed to such relatively high fatality risk 
levels . 



Light indu~tr.y al.ije.cent t :J the ~hHit could cxp~r.ience heat flux 
well in ex~ess on 12.5 tdV/m2 shou!d a larg.e amo:.!nt of so!v~nt 
used be igr~te-4. 

Some ins te.Hations in the study &.r€a store, handle or proce1:s 
materials that Si."e toxic in natut·e s.nd s if released to the 
atmosphere in sufficie~W: quantfties, and under certain 
meteorological/dispersion conditions, cou!d result in high 
c o ncentration:,>; at t~esidential and other public areas. ,. These 
installations have been identified irt Seetior~ 4 of this report . 

Appendix F details the method &.do?ted t o estimate toxic 
con~entraticn levels at various dists.nces from the source of 
release. 

The results of analysis for the major potential sources of toxic 
ga!S release ( ~ither dire~tly. or as a rt::sult of combustion - i .e. 
fire engulf!rcg t oxic mater ial s or due to chemical 
r eaction/decomposition) are presented h ereafte!:". 

Chloroform '-'Hts ide11tified a:J the chem !cal stored and handled on 
site wh ich is th~ most ootentia.llv toxic if r eleased to the 
a.tmoBphere . As Figure 23.(a} indi~at€3 7 toxic eor.ce.-ttrations of 
up to HHlV p .p .Hi" (level considered to be im mediately dangerous 
to life or hes.lth, 3(1 minute t!xpos\.!r.e without eff€ct) ;!Ouid r·each 
som e 1.1 km f 1·om ·~he site p-vtei;tially el::posing res.id<mces on 
Kooringai Avenue, Yarl.'U Bay. However~ the probability of such 
events was found to be relstiv-alv low (estimated at 8 chances in 
a million pe~ y~a:r) independent ()f wind direction. 

Highei.' con~:2n~rations cou1d be experienced closer to the site , 
with ambient levels of up to 4UOO p .p .m. ~:ti.posing the adjacent 
Termir.als Pty Ltd, proposed Boi:ul ~nd C. T .A. L. contain er 
term ineh:., It is noted t.hst l"ie-me 23(a) indicates the results 
for \·..:ors~ c~;;::-- ~:iba~ions. 

Expeden..:!~ t'9s :1tso o:;hol'.'i'l ihat toxic meterh~l~ incorrer:tly 
blended Ol' engulfed in a life eould r~i.ee.se. l.cxic fum <lS. The 
stronger ~he fire, ho~1ever~ the more effic1ent it is at 
completely consuming any tmdl: fume~. Ar; suc-h, u fite at this 
facility (estirr~ated to be at a ft,equet1ey ,Jf l in g thousano) is 
unlikely to :·~suH in adverse eonc~nt:!ttioni:l of toxic vapoun 
although it is !{now n tl• at~ IHHif.H' s.dver se meteorological 
conditions~ ~~om•:> 9 at l·.ess tnan toxic concentr.ations ~ could 
reach distane::;; cf up to 3 kil;;,metrcs, 

A number ot' otho.H• subst~r.C<.:!~o: :;r:.ndl.:-:d or, ~ito;: witl1 (.JOte;ntial toxic 
impe.et ineluO.~ toluer:-e dimoey~.u:~ta tTr:..O and methyl ethyl ketone 
\ M EK). 'fhese how ~vei are not. :'1~1 vol&ti1e as ~'!hloiqofcrm e.nd 

... 
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relevant concentratj.ans would not exceed public threshold levels . 
These are TfO..fe app:.E}eable to occupati on al health considerations. 

"" ·~ ( i i) Term irrtrls_fl~_Lt d ( Fi&UJre...2.3.1..b.U 
( 

I . 

Toxic materials identified at this site (in storage or in 
transfer/handling) include Form aldehyde, methylene chloride, 
chloroform and epichlorohydrin which on combustion decomposes to 
Phosgene, a gas of .se'rious toxic effects at relatively low 
concentrations, . .--

....... ; 

Con~entrations of epichlorohydrin in excess of 100 p.p.m. could 
occur at distances up to 700 metres from its release point (see 
Figure 23( b). Although .... the area potentially affected do~ not 
include residential, adjacent facilities would be at risk. The 
probability of such an event occurring in practice was however 
found to be relatively low at an estimated frequency of 0.1 
chance in a m illioo .- Should phosgene be released from this site 
(as the result of 4- fire engulfing epichlorohydrin) then the area 
of impact would tie much larger and as Figure 23(b) indicates 
concentrations of 10 - 25 p .p .m, would reach residential areas on 
Yarra Road and Elaroo Avenue. Concentrations in the range of 5-
10 p.p.m . would still persist from up to 3 kilom etres away from 
the site. Although the probability of such an extreme event is 
considered low, special precautions will have to be taken to 
reduce the area of potential impact. 

It should also be noted that chloroform concentrations considered 
a public health risk (1000 p .p.m.) would not reach residential 
areas 1.1 km away at the critical probability of assessment. 
Chloroform does not generally com bust, so toxic by products are 
not relevant, 

(iii) .B:a~r-Formag 

Bayer formulates a number of pes tic ides which, if decomposed , 
could result in the release of toxic gases, the most sign ificant 
being sulphur dioxide. For an estimated rate of release of 0.1 
m 3 per second , concentrations of up to 20 p .p.m. of sulphur 
dioxide (detectable by odour) could spread to 500 metres from the 
point of release. 

Although the probability of occurrence of .any of these events 
has not been evaluated in detail in the absence of any detailed 
hazard and operability investigations, it is highly likely that 
residential areas across the road from the plant are exposed to 
excessive rislc of toxicity. 

ICI handles a number of materials which could present a toxic 
gas hazard, Of particular concern are chlorine and ammonia . 
Chlorine is the most potentially toxic and could readily spread 
under adverse meteorological conditions. 
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Upon investigation, it was,.. found that two different chlorine 
release rates, af . piffer~ht probabilities could occur: A 
relatively fi-~h....,rate of chlorine release ( 3.6 m 3 /second) at a 
low probability of ab1fut 4 in a million; and a lower release rate 
(1.2 m 2jsecond) at a. ~igni'ficantly higher probability of about 
10 0 in a million. Concentrations of greater than 150 p .p.m. are 
considered a high risk while concentrations of less than 15 
p.p.m. are not likely to ma~ifest in any way other than a strong 
odour with no i m m eidate heaJ!h effect to people. A concentration 
of 430 p .p. rn • or greater has been adopted as the lethal 
concentration under any conditions. 

As indicated in Figure 23(c) this high concentration, even under 
high conditions of rate of relea.se, would not extend beyond the 
Company's site boundaries under the most probable stability 
atm ospheric conditions. 

The more probable eveqt of a low release rate should also 
not result in the 150 p.\?.m . concentration passing beyond the 
plant boundary although for the higher release rate, the 15 0 
p . p.m. concentration could extend to Rhodes Street and cover 
most of the Denison Street, Nilsen Avenue and Grace Campbell 
Crescent are immediately to the· east of the facility. Situations 
of release rates approaching the 3.6m 3jsec should not therefore 
be allowed. 

The 15 p .p.m. concentration for the low release rate could extend 
some 1.1 kilometre~ from its source beyond Bunnerong Road, to 
Wentworth Avenue and down to Brother son Dock as indicated in 
Figure 23( c). This includes extensive t•esidentia.l premises. In 
the case of the less probable higher release rate, the impact is 
limited up to Stephens Road to the west (no residential areas 
affected) but affect r esidential land uses to the east well 
beyond Bunnerong Road. 

CQntainer Ter mjnals • Trs.nswrt and Freight DetK>.is. 

A number of facilities handle materials which could, under 
certain conditions, undergo chemical reactions to produce toxic 
gases or fumes . 

These fac ilit ies have b een ide ntif ied in Section 4. The largest 
quantity of mat eria l known t o be held of this nature is 12 tonnes 
of pool chlorine a t Mayne Nickless depot r Botany ~ The most 
important aspect to cons ider in relat ion to this material is its 
rate of release r a ther than total quantity of chlorine release . 

A rate o f rele ase s imilar t o t hat at ICI c anno t be 
anti c ip ated . In f ac t e.t distanc es of up t o 200m f rom each poi n t 
of release, tox ic concent r at ions would not exceed t he minim urn 
c oncentrat ion requ ired t o cause any throat irritation ( 15 p .p.m .) 
Th e odour threshold ( 1 p . p.m.) could extend up to 500 m fro m the 
r elease source under mcst weather conditions. 

-
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5. 2 G.Q.m.bined risk levels fo~ Port Bot anJZ 
..... ~ 

Figures 25(a)f and (bl~:· pres;nts the combined heat radia t ion and 
explosi_on' overpressure and fatality risk levels for all current 
and pr~po)-ed deVelopments at Port Botany . These results have 
been compiled by cumulatively computing the relevant risk 
contours for each· individual installation previously discussed. 

The results indicate that: 
\ 

The 0.1-1 chance'l'n a million per person per year fatality 
risk level does not affect any residential fUea.s and is 
generally contained within the Port. The res4Us reflect a 
r·elatively high level of safety control adopted at the Port 
to date. 

Figure 25(a) presents the probabilistic risk levels for 4.7 
kWfm2 and 7 kPa in excess of 10 in a million. No 
residential areas are affected and overall risk levels are 
generally contaii>ed within the Port boundaries. 

"'; 

There is a need to reconsider the use of vacant lands at the 
Port, some of which ln relatively high risk areas are for 
public use. This is further discussed in Section 10 of this 
report. 

Cumulative risk levels from the Port area are very sensitive 
to the proper location of potential risk generators within 
the Port. Should potentially hazardous facilties be allowed 
to locate in certain sensitive areas, cumulative risk levels 
could signifieantly increase. This should be accounted for 
in allocating remaining vacant lands on the Port (see 
further discussion, Section 10.3). 

Friendship Road is shown as consistently being exposed to 
relatively high risk levels and general public access to it 
should be controlled . 

Figure 25 (b) could be used as the basis for formulating an 
overall emergency plan specific to the Port. 

5.3 C&.m.ll~is results - MajQ.r comgonents of 
Wk 

Figures (26), (27) and (28) in the appendix present overall 
resultant risk levels for the industrial complex and Port Botany 
in terms of fa tality risk levels, h e a t flux, explosion 
overpressure and toxicity. 

As shown in Figure {26), areas exposed to fatality ristc: levels in 
excess of 10 chances in a mill ion per person per year (well in 
excess of this assessment's criterion) are generally contained 
within the industr ial complex and Port Botany except for: 
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residentis.l arens adjacent) to the Total oil refinery at 
M atraville generally _,..boun£ed by Macquarie, Dampier and 
Wassel Streej.s~ ),: 

resid~nc'€s e.long Beauchamp Rd ~ Rhodes and Solander Streets 
opposite H.C. Sleigh; , 

. : 

residential al'ee.s west of the industrial complex 
particularly those opposite A.C. Hatricks and Amoco 
generally bounded by Brighton Street, Stephen Road and 
Botany Road (well in--excess of 10 chances in a million per 
person per year); 

.,:. 

residential areas surrounding the Bayer plant at Botany; 

the embankment road , Womeai Reserve at Port Botany, section 
of Bunner·ong Road opposite Total oil refinery, section of 
Botany Road opposite Caltex terminal, section of Beauchamp 
Road opposite H. C. Sleigh and Stephen Road west of the 
industrial complex{Vacant Crown Lands adjacent to the Total 
oil refinery are also included. 

Fatality risk levels in the range 1-10 in a million per person 
per year (also in excess of this assessment's criteria) cover a 
wider area , generally bound by Rhodes Street opposite ICI to 
the east, Wentworth Avenue to the north, Brighton Street to the 
west and Bee.ucha mp Road/Bot any Road to the south. The 1 chance 
in e. million fatality risk area around Port Botany and the Total 
oil refinery interacts to cover residential areas up to 60!1 
metres from the Total oil refinery to the north and Yarra Road to 
the south. 

The major sout·ces of these resultant risk levels at~e the ICI 
Botany plant, Total oil refinet·y, H. C. Sleigh, AMOCO, A .C. 
Hetrick and Bayer. Overall fatality risk levels from Port 
installations (excluding shipping activities) at residential 
a.reas are below 0 .1 chance in a million per person per year. 

5.3 .2 CQ..m...biru!..d_bea t flux and ~osion ov~ressure i[QJ21l..tl 

Significant probabilities of heat flux in excess of 12.6 kW/m 2 
and of overpressure in excess of 14 kPa as indicated in figure 
( 27) cover the residen t ial areas around the Total oil refinery , 
H.C. Sleigh 1 AMOCO and A .C. Hatricks. Residents opposite the 
ICI plant are exposed to lower probabilities of such levels 
but to significant levels of 4.7 kW/m 2 and '7kPa. In addition, 
the risk of fatality is well in excess of 10 chances in a million 
with in all installations in the complex and the Port a.rea. High 
probabilities of 12 ,6 k W /m 2 and 14 kPa also exist. 

Petroleum product storage terminals are significant sources of 
heat radiat ion impact while the ICI plant, Total oil refinery 
and the proposed L . P . G. terminals at Port Bot any are major 
sources of heat radiation and explosion overpressure. 
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... .;r t•. 
The ultim ate com·bin~ ~m pact down to levels of 2.1 kW/m 2 and 
3 ;5 kPa, important for emergency planning, cover an ext ensiv e 
area as indicated in Figur~ 27 including residential and active 
open space land uses. ,l 

t.cl"( ~ 

5.3 .3 · CQ..rn.b~i m~~U>.Usuic ~M release 

The ~mbined...t'!!"i mpac~ of possible releases of toxic gases is 
presented in fig~r~ 21L This impact has not been translated in 
terms of risk ·· of .fatality because of inherent difficulties 
associated with assti:mptions relating to the rate of release and 
duration of people's ~xposure. Residential areas east of the 
Bayer plant, particular ly those along Wilson, Wiggins, Swinbourne 
and Trevelyan StreetS: a~.e exposed to relatively high risk of 
toxic gas impacts. ...,. Res idences east of ICI along Denison 
Stree.t, Beauchamp Road and Grace Campbell Cresce'nt are also at 
relatively high risk. 

"' The overall extent of toxic gas release impact as indicated in 
figure 28 covers an area exte·nding to' Bunnerong Road, well into 
Frenchman's Bay, to Wentworth Avenue north of the complex and 
residences west of 1fhe industrial complex. 

t 
Main sources of such hazards include the P. D. Oil and Terminals 
storage facilities at Port Botany , the ICI and Bayer plants 
within the industrial complex. Minor risks from some freight 
depots also contribute to ·overall toxic risk levels particularly 
in the proximity of Moore and Baker Streets. 

5.4 Overall assessment of hazard i mpa..<:t risk a rea 
classi fica tion 

The computed results for risk of fatality, heat radiation and 
explosion overpressure and toxic hazard as discussed in the 
previous section of this report were compared with the suggested 
relevant assessment criteria in order t o determine the degr ee of 
risk impact and to identify problem ar eas. Particular emphasis 
is on residential areas bordering the industrial complex • 

An overall risk area classification system was adopteq· for that 
purpose. Resultant risk contour s for each installation and for 
the overall complex, were broadly grouped into two major risk 
areas , as follows: 

These areas have been found to be exposed consistently to risk 
levels well in excess of any reasonably accept able criteria. 
Risks of fatality are well above 1 chance in a million per person 
per year. Heat radiation and/or explosion ove rpressure and toxic 
risks are also excessive. In short, these areas rep resent the 
most seriously affected areas. 

Because it was assumed that high levels of control are being 
adopted by industry, it is unlikely that any additional contr ols 
at the source would significantly alter the size of these areas . 



··- 4·0 

In determining t~ese e.reif~, due consideration was also given to 
the numb~ crt peopJ.e exposed. 

I 
These areas must be given priority for control. 

op Se.condary risk areas 

These areas represent the· ultimate extent of hazard impact. 
Residential developments within these areas could be affected by 
hazardous incidents within the complex, but the like;1ihood is 
relatively· low. Evacuation and counter-disaster procedures are 
of prime importance for these areas. 

-
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,.. "1•. 
The results of thr§ a~§es~ment are summarised as follows: 

RISK AREAS CLASSIFI1ATION/RESULTS OF ASS~SM ENT 

------------~-------------------------------
~ ,;;_:· 

~ t
. f " p . . k Jnst a a Jon r1m ary r1s area 

. ...... .AI!' 

AMOCO 
(Figure 29(a)) 

A .C. Hetrick 
(Figure 29( b)} 

I 
r 

.- J In~ludes residential 
and industrial land 
uses . 

\ 

• Re"S1dentia1 uses are 
located west of the 
plant and include a 
total of some 41 
dwellings ( 11 flats, 
4 sem f§ and 26 single 
detached houses). 

. Adjacent facilities 
tffected include 
Metal Recyclers, 
Sea Containers, 
Cubico, Botany 
Council's depot and a 
mixture of light 
industries • 

• Part of Banksm eadow 
public school is also 
affected. 

• Includes residential 
and industrial land 
uses. 

. Residential uses are 
located west of the 
plant and include some 
55 single dwellings 
and a few srn all scale 
commercial uses. 

• Industr ial install
ations include Johnson 
& Johnson and Cubico • 

• Sections of Stephens 
Road and Brighton 
Street are extensively 
affected. 

Secondary risk area 

• Includes residential, 
industrial and open 
space areas. 

. Extent of overall 
impact_J.>ounded by 
Wilson ~treet, Frem lin 
Road, Wiggins Street, 
Excel! Street, 

. Foreshore Road (almost 
100 metres north of 
the Brighton Street/ 
Stephen Road Inter
section is also in
cluded. 

• Include all Banks
meadow Public School 

• Includes major res id
entia! areas, indust
rial uses and part of 
Banksm eadow Public 
School • 

• The area is generally 
bounded by Wilson, 
Wiggins, Ermington, 
Swi nbourne and 
Herford Streets • 

- - ---------------------------·------------



B.C. Sleigh 
(Figure 29(c)) 

1CI Botany 
Complex 
(Figure 29(d)) 

i 
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• Iri{~ludes 1·~sidentilil, 
light i ndus.t!·ies and 
open spa~f!. 

• Residenti a! uses ere 
locat~~ nort~ and 
nortn~\.,. est of the 

#lani and it'•~lude 
a rninimum of 202 
dwellings ( 151 flats 
and 51 detached 
houses) e 

• Industrial install
ations include Crest 
Chem l\~a.ls and some 
light industries. 

. Srn all parcels of open 
space lands are also 
inc-iuded • 

Jnc lu des major 
residential arens, 
small seale light 
industries and 
iim ited open space. 

G-:! netal extent of the 
area is boundecl by 
Harold Str-eet/ 
Raymond Avenue inter
section, Baird Avenue 
to the east and 
Denison/Grace 
Campbell Crescent to 
the north. 

. Incl&ues ind1:strial, 
residential and open 
space areas. 

• Includes industrials 
residential, open 
spaee and Matraville 
Pub lie School. 

. Residential areas are 
mostly located to the • General ex tent of 
east some 200 metres area bot1ndea beyond 
from plant boundaries. Bunnerong Road, 
E~~tim ated number cf Wentworth Avenue, 
dwellings affected are Brotherson Dock 1 

a. m;nirnunl of 260 dwell - Po.-t: Botany e.nd 
lngs ( 169 flats, 44 beyoncl Wilson Stl·eet, 
semidetached and 47 
singles). An additional 
30 flat dwellings should 
also be investigated . 
Some 90 dwellings ( 17 
singles and 73 flats} 
sre exposed to the 
combined imp1iCt of ICI 
and H.C. Sleigh • 

• Industries affected 
include BP, Totr•l 
distribotion ~ Liquid 
Airs Johnson & J.:;hnson ~ 
C:iG, EE:so 1 Woo! 
processors y Alfa Rom eo, 
H.C, Sleigh, ~·!ote 
Ccnt!'fners and part of 
A.C. Hfitricl·•· 
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.. f . £>pen space affected 
i.~hclu_des the Hensley 
Athletic Field and 
small ~arcels of 
scattered open space. 
-~( ..;.. 

,, . .... ,.., 

M atraville 
(Figure 29(e)f" 

Includes residential, 
open space and vacant 
Hmd (zoned resid
ential) t and light 
industries. 

Includes major resid
ential areas, light 
industries and open 
space. 

Total dist
ribution 
term ina! 
(Figure 29 (f)) 

\ 
• ~iaential areas 

affect_ed are mostly 
located to the north 
east sector. Number 
of dwellin·gs affected 
include some 470 
dwellings ( 16 flats, 
31 sem is ··and 423 
singles). 

r 
-\-Botany Cern etery and 

part of La Perouse 
Public School are 
included. 

• Area extends overall 
from Bunnerong/ 
Franklin Road to the 
north,-. beyond Anzac 
Parade (State 
Penitentiary and 
Prince Henry Hospital 
to the east, Anzac 
Parade/Bunnerong Road 
to the south, and 
bulk liquid storage 
area/Foreshore Road 
to the west. 

• All of La Perouse 
Public School, re-

. Bunnerong Power Station creational areas to 
site is affected. the south, the State 

• This area also includes 
three vacant Crown land 
sites zoned residential. 

Penitentiary and 
Prince Henry Hospital 
are affected. 

• No residential areas 
are affected. 

• This area extends to 
some residential 

Neighbouring plants 
affected include ACI, 
BP terminal, the 
northern area of the 
ICI plant and 
Continental Distill
eries 

areas on Denison/ 
Sm ith/Boonah/Fraser 
and Wentworth Avenues 
to the east, beyond 
Wentworth Avenue 
(Mutch Park and the 
Golf Club) to the 
north and to the 
Knebel, CIG and 
Readymix install
at ions to the west. 



BP stor&ge 
terminal 
(Figure 29 (g)) 

No ·!~esidenti&l :tr.eas 
tu.·~ affected. 

N ei ";" b\><)t..!ring ;_!nstall
e.t~~~s ~~aect~d 
i.!ChH~~ the ~'o tal 
digi:fi6~tion t<::rm ina!., 

• l'~o resjd\::nt ial ar-eas 
ru·e includ!!':d. 

....ACI7 Knebel , Ready mix, 
t:u1d par:t of the 

Extent oi me m·ea. is 
Hollow ~y 8ircet ~ 
Wentworth P.:venue and 
Cot•ish Cdcle opp 
osite th~ Hensley 
AtbleUc Field. 

Liq u id PJt· planL 
• Parts of the ICI 

and DavLs Gelatine 
plants are included. 

---------------· --------------------
Esso stot·ag~ 
t erminal · 
(Figu!'e 29(h)) 

Ca.l tex term ina! 
(Figure 29(i}) 

Bayer Au str&:li1i 
Ltd 
(Figure 29(j)} 

• Nc residential areas 
s.r·e affe<!ted. 

• Adjar~ent plants 
a.f f~~ted include 
parts of Johnson & 
Johnson r A.C.Hatrick 
and t_~he rc l 
plarris . 

• No residential land 
uses are included. 

• Rele.t ively sm ull areas 
of the adjacent A.N. L. 
c-ontD..in(~i? t erm inai and 
A • P • M • plants nr e 
affect ed • 

• High dsk along Botany 
Road. 

• No res~dential land 
uses are included. 

• .Large1· areas of the 
adjacent ICI, .John
son&: Johnson, A.C. 
Hatrick 1 Cubic>:> , 
Metal Recyclers and 
La Porte chemicals 
are affected . 

• Area is mostly 
industrifll end covel'S 
Fibre Containers, 
A.P.M. and A.N .L. 
container term ins.l . 

• rs1clude m ajnr residen- . 
titil nrtJas ·- a to tal 

Ar~e axte:nds to 
,lcseph Banks Street r 
Sv-.rinbom·ne Street ; 
Br ighton Street , 
Wilson/Her f ord 
Streets • 

of 47 dwellings ( 2 
s~m is and 45 single 
dweUings}, 

• Surrounding eigh ~ 
industries f.H' e 

9.ff se t ed. 
--·--e..__ ______________ 4 _ _.._.,_.. _ _,,_ ... ___ __.., • • _ _ .,,. _______ _ __ _ · --

... 
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.ICI hydro
carbon storage 
(Figure 29(k)) 
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,.. t .. 
t? .r£ 

• Contained within 
boundf\_ries. 

l 

.; 
t~ ~ 

site. 

' .-- ;;,: 

• Proposed Bora! 
Gas Ltd 
(Figure 29 (1)) 

. P. D. Oils 
(Figure 29 ( m)) 

I . ~ 

• Extensive coverage 
of adjacent P. D. 
Oils, .-Terminals, 
part of the ICI 
site and of C.T.A.L. 
container term ina!. 

• Extends to part of 
Worn eai Reserve, 
Bum borah Point. 

• No tesidential areas 
inclUded • 

• No residential land 
uses are affected. 

• Include the Bora! 
site, Terminals Pty 
Ltd and C.T.A.L. 
container term ina!. 
However, the main 
potential is from 
toxic gas release. 
Fire risk contained 
with site boundaries • 

• Proposed L.P.G. risk 
contained within 
site boundaries. 

• Part of the em bank
m ent wall and 
Friendship Road 
could be affected. 
Generally the area 
beyond immediate 
boundaries is 
limited. 

• Extends up to 
Brotherson Dock, 
Bunnerong Power 
Station site and 

-1'· . 

Botany Ce!Jl etery. 

• Bulk liquid chemical 
berth included. 

Under certain cond
itions vapour cloud 
could reach resid
ential. 

• Extends up to Botany 
Road/Bum borah Point 
Road to the north, to 
Baragoola Avenue -
La Perouse to the 
east and beyond the 
bulk liquid berth. 
Main hazard is toxic 
gas release. 



• Terminals Pty 
Ltd 
(Figure 29(n)) 
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. N~~e~t_pential areas 
are affected. 

• Mostly oased1 on pot
ential for toxic gas 

~: relea~:f·and includes 
f ~ the a~jacent Boral 

_A.jte, P.D. Oils, 
IC I, C ·IT • A • L. 
container terminal, 
dry ·bulk area, 
Womeai Reserve. 
Fire risk contained 
within...s.ite 
boundar ies. 

5 • 5 Qye ra 11 res u lt.fillLrls.k 

* fti.me risk area : 

• Generally extends to 
Yarra Road, La 
Perouse to the south 
and Beauchamp Road/ 
Foreshore/Botany 
Roads intersections 
to the north (mostly 
toxic effect). 

~· 

f 

This area covers a multitude of residential, open space and 
industrial. land uses. 

Figure 30 indicates that a total of some 985 dwellings ( 630 
single, 27 4 flats and 81 semidetached) are seriously affected. 
Should the impact of the Total_ oil refinery not be accounted, the 
total number of dwellings affected is reduced to 515 (207 single, 
50 semis and 258 flats). The majority of these residences are 
located on the eastern side of the complex and include 
extensively developed housing in most cases bordering hazardous 
operations of a relatively large scale. These dwellings are 
exposed to risk levels well in excess of any acceptable 
criteria. 

The area also inc ludes two schools being Banksmeadow Public (due 
to the risk from AMOCO) and La Perouse school (affected by the 
Total oil refinery). 

Open space affected includes Hensley Athletic Field, Womeai 
Reserve, open space land on the foreshore along Yarra Bay ·and a 
number of small areas of open space . 

Major public roads affected include Bunnerong Road, Denison 
Street , Beauchamp Road, Botany Road, Bum borah Point and Stephens 
Roads. The bulk liquid berth and the single buoy mooring are 
s ignificantly affected. 

This area is extensive . As indicated in Figure 30 the area 
covers a large number of residential uses. 

-
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lit 't • . 
~ rb. 

~ . 
The overall extent of the area is from within the Eastlakes Golf 
Club to the north, Anzac P!\rade to the east (includes parts of 
the State Penitentiary, Prince Henry Hospital), into Yarra Bay 
southward and Botany IJ~'ad ta. the west. This area should form the 
basis of overaJ·· emergJ!!itcy planning. 

< .., 

........ ....,. ' .,. 
-· t 

' 

-. \ . 
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.. 
6. R.lSK' op · INTERACflON WITHIN PLA.NTS AND Bf.'TWEEN 

f.LA.NT..S ' ·~ 

6 .• 1 Dclinition } 
vi' • 

In principle, i~ .. is pos$·ible 1or one hazardous incident to 
initiate further rn<!idents'.thus increasing the damage caused by 

' ·~ the first. ·" Tnis ha..tr been referred to as the "domino effect" or 
accident propagation. 

Typical examples of such events which are theoretica.lls 
possible include: 

~ 

A vapour cloud explos-h>n causes damage at an adjacent plant 
or storage resulting in a leak which does not ignite at once 
and so accumulates into a bigger flammable cloud which 
ultimately explodes, significantly increasing the! area of 
impact. 

A fire at one plant causes overheating of stocktanks at an 
adjacent plant, resulting in a BLEVE (Boiling Liquid 
Expanding Vapouur Explosion) or a secondary tire. 

f 

A distinction is commoniy drawn between an escalating incident at 
the one location and an incident which leapfrogs to a second 
location. Thus differentiation must be made between accident 
propagation with in the same installation, or internal dominoes, 
and accident propagation from one installation to adjacent ones 
and so on - external dominoes. 

Relatively small accidents within one installation, if not 
effectively controlled, could escalate into major mishaps 
affecting other plant items. Records of such situations could be 
found. 

It is, however, difficult to find records of a mishap at one 
plant which has affected adjacent installations and increased the 
overall dam age. In fact, the writers could not find any records 
of secondary explosions or fire spreading from one installation 
to another. (This does not mean that one has never happened, or 
could not happen in future. However , the likelihood is probably 
much less than casual observation may suggest.} 

6. 2 Method of assess m.e.nLaruLr..e.le.Y:rulLcriteria 

The general principles adopted to investigate the potential of a 
"domino" effec t recurring are: 

(i) Each plant item within one ins t allation was examined as 
was the nature of neighbouring facilities in order to 
identify those items which handle, store or process 
material with a potential for generating secondat•y 
incidents. 



(ii) 

(iii) 

(iv) 
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Pot ential ~~r®s of fire and/or explosions in areas 
adjacent to eac~ suc:.h items were examined in turn' to see 
whether they could expose those items to sufficient heat 
radiation or ext>Iosi'(e overpressure for a secondary 
incident t o be initiated . ..... 

J 

Having f1dentif~d the potential sources of fire and/or 
·vp.lpsion with sufficient effect to place the selected 
plant itenf at ri~k, .the likelihood of such exposure was 
assessed. . - t ' 

Where an item was found to be exposed to a relatively high 
likelihood of exposure to high levels of heat radiation or 
explosion overpr~ure, this item and the main- identified 
causes of exposus e were given a closer review to clarify 
whether a domino incident is a credible result of that • .. exposure. ,{ 

Incidents which result from, escalation of minor mishaps within 
the same plant were not described as 9omino per se, rather as 
potential for accident escalation. The in ain criteria adopted for 
assessing such a potential are: 

t 
For atmosphericmon-pressurised flam mabie liquids storage, 
process units, pumps and pipelines - heat flux not to exceed 
23 k W/m 2 and explos ion overpressure not to exceed 14 k Pa 
for maxim urn probabiliti~s of 1 chance in a ten thousand (1 x 
10-4) per annum. 

For pressurised vessels, process plants, pipelines, pumps, 
etc. - heat flux not to exceed 25 kW/m2 and explosion 
overpressure of 35 kPa at maximum probabilities of 1 chance 
in ten thousand ( 1 x 10-4) per annum. 

In order to formulate appropriate cr it eria of assessment in the 
case of dom ino propagation from one plant to another, facilities 
were examined and grouped on the basis of adjoining plants. 
Three groups were t hus iden tified: 

Group I - Timber yards, container terminals, bulk freight 
depots, wareh ousing and chem ical factories. ,_.~ 

Group IT - Atmosph eric/n on -pressur ise d vessels and process 
units, pumps and pipes. 

Group III - Pressurised vessels and process units, pipes and 
pumps. 

• 1. 
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The relevant criteri; ~orf;assessing each group are as follows: 
~)i. 

II 

III 

Heat radia.liQ.n 
. ' 

12.6 k Wfm21 

..)\A" .:.. 

;· ·-<- 23 1t\\r1m2 

"' 25 I< W/m2 
r 

.... ; 

.EXLUosion o Ytl~ure 

35 kPa 

14 kPa 

35 kPa 

A frequency exceeding 0.5 in ten t housand (0.5 x lo-4) per 
annum at the relevant criterion was considered to be "at some 
risk", while a frequency grel:l!er than 1 in ten thousand per year 
(2 x I0-4) was considere.d-to be at "high risk". 

In relation to fatality risk, levels exceeding 10 chrences in a 
million per person per year were considerd on the borderline of 
acceptability, while those in excess of 40 chances per million 

. per person per year were considered to impose a high risk Qn 
adjacent plant personel. 

6.3 lie.s..u.lts of analysis : PQ.tentjal for acci~.n.L.m'~ 
within each instal~a..tiQn 

The potential for accident propagation within each of the 
installations examined is presented in Table 12. Almost all fuel 
oil storage terminals in the study area were found to experience 
a high risk of incident propagation. Specifically, the Caltex 
storage terminal, Total distribution, BP andd H.C. Sleigh 
experience excessively high probability of propagation risk. 
This probability is as high as 1 in a hundred for most tanks at 
H.C. Sleigh and a 1 to 10 in a thousand on some 7 tanks at the 
Caltex installation, exposed to high levels of 38 k W/m 2. (See 
Table 12 for details . ) Esso and AMOCO storage terminals 
experience relatively lower risk of accident propagation wi t h in 
their respective facilities. 

In the process industries category, the Total oil refinery at 
Matraville was found to experience the highest potential for 
incident propagation. Processes and storage tanks in the 
southern and eastern areas of the r efinery are particularly at 
risk. Stock tanks and the gas plant distillation unit are major 
components of total risk. Overall, there is a serious potential 
with in the refinery for a minor incident to escalate into a major 
one. 

The ICI petrochemical plant however has its facilities spread 
over a number of discreet uni t plants. The potential for incident 
propagation from one plant to another within the complex was 
found to be low ( in the order of 0.1 chance in t en thousand) . 
Propagation potential within each plant is however sign if icantly 
higher (ten t im es higher). The olefines 2, vinyl chloride 
monomer, propylene and polypropylene plants in part icular exceed 
the recommended criteria for ace ident propagation. The ICI 
tanker loading/unloading areas present a relatively significant 
risk of interaction with adjacent plants (e.g. ethylene tanker 
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area and VCM "f>~n\t:- · - see Table 12 for details) . With the 
proposed use of L P .-s. a~ feedstock and the transfer of ethylene 
by pipeline from Port Botany s this interaction potential would 
reduce . • 1 

I 

In the Port Bota.ny~':'lireaf the mounding of the Boral L.P.G. 
terminal's ,tt.prage.i.Vessels would provide a relatively low 
intf!I'Q,{ll...iJlc ide~ p ropagation potential. 

The ICI hydroc~rt>on f. storage terminal was found to have no 
interaction potential because of the safety separation dist ances 
and above standard controls implem ented at this terminal. 

' ! \ 

p. D. Oil and Term !.uftls' ... bulk liquid storage faciliti es could 
experience interaction risks depending on the nature of the 
material stored at ariy particular time. Overall y most of he 
storage tanks are exposed to r isk of interaction in · excess of the 
criterion. 

' 
The results of this assessment clearly indicate the need for a 
comprehensive review of -rire fi ghting and other control 
mechanisms including emergency procedures at those installat ions 
found most at risk as indicated in Section 8 of this report . 

~ 
6.4 B.e.s.Wts of analysis: Po.t.ential for do mino e!fw~tween 

different lnstallatigns 

The criteria suggested in· Section 6.2 were adopted for the 
various gro ups of installations in order to determine domino 
potential. In general terms, howev er, all those faciliti es 
located within the high ri sk areas of adjacent installations, as 
indicated in Section 5.4 of this report, are pot entially exposed 
to risk of the d omino effect occurring (at least 
theoretically). 

The results of the analysis are sum rn arised below 

{i) Container terminals, frei~ht d~1s. and g-e~U;.u 
I.a..ctories 

The following installations with in this group were iderftified as 
potentially being exposed to domino risks exceeding the criterion 
of 12.6 k W /m 2 and/or 35 kPa at probabilit ies in excess of 1 
chance in ten thousand per year, thus sustaining a potential 
domino ef feet. 
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7.1 Ir.a.!W.~illf!].jnes in_ui~.~L~ 

~ ' Figure 24 and Table 18 irldicate the routes of transfer 
pipelines with in the st~tly tft"ea together with the nature of 
materials beinft .. trans~·rred . These ca n be categorised as 
follows: "' . ....,_ 

.A'(:' 

(i) 

(ii) 

(iii) 

gas pipelines Jhich include liquefied flammable gases 
such as L.P'. G. and vapours (e.g. ethylene); 

crude oil transfer pi pel in es including proposed 
pipelines and jbose from ship to refinery pipelines; 
and 

~ 

.. ref'ined product and bulk chemicals transfer pipelines 
from port unloading to site storage or from storage 
terminal to another,.. term ina! or facility. 

It was not considered feasible · to undertake a detailed risk 
analysis of all pipelines within the study area. The 
investigation was lim it~d to the causes and consequences of worst-
case events . ~ 

The consequences were assessed from a review of the nature of the 
material being transferred, the diameter of the pipeline and its 
pressure, while the likelihood of such an incident was 
indicatively derived from worldwide experience. 

7 .1.1 

Depend ing on the nature of material in transfer, potential 
hazards associated with pipelines are fire and explosions. In 
all cases enough quantities of the material would have to be 
released for significant impact to occur. 

As indicated in Figure 24, most pipelines in the area do not 
travel through residential land uses with the exception of an 
unused L. P. G. and a l-iquid petroleum line from the Total oil 
refinery t o the vicinity of H.C . Sleigh at Botany. 

The main causes of pipeline faiiure are: 

being dug up accidentally by excavators working on a djacent 
projects (third party damage). 

Corrosion. 

Soil subsidence causing overstressing. 

Poor quality control in pipe fabricati on and laying. 

Dam age where the pipeline crosses stormwater drains , passes 
th1•ough culverts~ etc. 

I , , 
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1' 1· 

Append ix K preserfts ~ti~ations of the consequences of fire and 
explosion from 10 minute, -6 minute and 3 minute releases from the 
above pipelines . , 

The results generallY'""' indieate that for the ICI ship to shore 
line (transfer.rate 2~0 t/hr) a 10 minute release would result in 
an im,pa<;-t to tanks and equipments (35 kPa) at 120m, while a 3 
minut e"reiease...flould reduce the same area of impact to 80m. No 
impact to reside_ntjial !·areas from 10 minute releases f rom that 
pipeline . The ·ulrimate impact as determined by distances to 
lower flammability lim its for a maxim urn 10 minute release is 
90m. Heat flux radiation resulting from flash fires, etc. are 
mostly of local impact ~ ,.,... ,.- -

In relation to the pipeline corridors, 10 minute.,.. releases of 
liquified flammable material will also b e mostly of' local effect 
with no impact at residential areas . Explos io n overpressures of 
7kPa (critical to residences) at a maxim urn of 180m have been 

'..:.. 

estimated , while plants and equipments within 55m would be 
seriously affected. The h~zard l'~nge in terms of lower 
flammability lim its f rom the pipeline corrdor would not extend 
above 60m for a 10 p1inute release. 

~ 
The conclusi on of · this assessment is that pipeline related 
mishaps from the Port Botany area would not in all prob.ability 
affect res idential areas located more t han lOOOm away. The 
immediate impact would be· to plant and equipment, particularly 
exposed structure. It is essential in that regard that any 
possible release from the area be limited to 3-5 minutes through 
the installation of quick response emergency isolat ion valves. 
Within the pipeline corridor itself any leak with subsequent 
ignition would impose a heat impact hazard on adjacent lines with 
the potential for accident propagation. The formulation of fire 
prevention and protection measures at the Port should account for 
such hazards. The feasibility of protecting the lines in this 
area using a heat fire insulation material is also warranted. 

In relat ion to the probability of a pipeline failure , .the only 
study undertaken in the area is that conducted by ICI for the 
L. P. G. transfer pipelines from the ICI hydrocarbon terminal at 
Port Botany to the main Botany complex and t he pipeline from the 
ship unloading to the hydrocarbon terminal (some 750 metres). 
This i nvestigation indic ated that the pipeline could be 
cons idered as three discrete sections! being the unloading line 
at the bulk liquids wharf; the pipeline in the pipeline corridor 
between the wharf and the t erminal; and that section of the 
pipeline within the ICI hydrocarbon terminal. For the three 
sections of p ipeline the overall probability of failure was found 
to be in the order of 3 .38 x to-4. 

The failure probability of the main pipeline from the terminal to 
the Botany plant was found to be in the order of 4.1 x 10-5 
per annum for a leak of more than 3 tonnes of L.P. G. while the 
overall failure frequency was e.bout 5 x 10-3 per year for the 
two pipelines. 



"" ' A similar study in the U'. K._ by the U.K. Health &:nrl Safety 
Exe<~uth,re found a proba.b le leak incident frequency of between 2 
and 3 x 10-~ per km (90 i_)ec cen~ of whi!!h were considered to be 
small) • 

. For othe~ pipeli11-~ in tf,l'e area a general ind~cation of the 
probable in_"id~nt freqt:ency has t.e~n pi•ovided in Table 3. .... ....,. 
'l .1 • 4 ~,a,cuu..e:1, 

' 
M ee.sures 'N hi~h, if adopted, could greatly reduce the risk of 
pipeline failure include~ 

careful inspection of -pipe and quality control of the pipe 
laying operations; 

adequat e depth of cover 9 clearly marked route and regular 
patrols to watch for ~mcavation work in the vicinity of 
pipeline; 

waterproof coating on pipes, plus cathodic prot ecti on, t o 
inhibit corrosion; 

~ 
physical protection Of the pipe in any exposed location; 

the installation of protective dev ice s such as ern erg ency 
isolation valves cut-off valves and one-way flow valves; and 

leak detection by automatic sensing devices (either of 
pressure drop or hydrocarbon detectors). 

These control measure either aim to reduce the frequency of the 
pipeline leaking or to reduce the inventory of mat·e:dal t•eleased 
should a leak occur. 

Technol·ogy for detecting leaks in long pipelines is improving all 
the time, and some f(a•m of leak detection system m a.y be 
appropi"iate on ?ipelines where the consequences of a leak are 
sufficiently serious to warnmt it. 

The most intdnsic measm:e for pip~line hazard control is to 
lim H. the actual amount of mat erial being transferred at any one 
time. There a.r.e how ever operational lim iL~.tions to such a 
measure of control. 

In addition to maetirtg, no='mai standard requirements on pipeline 
construct! on and opera lions, emergency isols.tionvalves are 
inta.ll~d a! the i:;eginning ::md end of the ICI transfer lines. 
Monitoring f:t!chities are also 3eing applied. Th~r~ is however an 
urgent ne~<l to implement similaf controls (non existerlt) on other 
pipelines? particul;?J.r.ly these along the pip.f:line corridor. Such 
controls ought to be prim tu•ily determined on the basis of hazard 
and operability investigtt.tions . 
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7. 2. 
"~- 1· · Road transwdf of dan gerous goo ds. 

The Botany /Randw ick {ndustr ial Complex and Port Botany is linked 
to the rest of the Sydn ey }Region by a single t rack rail line and 
a number of roads , .,..n otab ly t he Foreshore Road, Botany Road , 
Buhnerong ]Joad, ~rdeners Road and General Holmes Dr ive . 
Internal access to tn'e Port is via Friendsh ip Road . 

' """" A" Because of the . rel~tively high concent rat ion of bulk liquid 
chemicals and b.f.G. storage and distribution terminals (present 
and projected) at tpe Port, this area is increasingly becoming a 
major sou rce of dangerous goods,* road tankers and trucks in the 
Sydney Region. In addition , the State Government (e.g. Sydney 
Outline Plan, Draft &y'dney Regional Environmental Plan - Botany 
Bay) is promoting the.developm ent of Port Botany t o accommodate 
bulk storage and distribution terminals , subjecf to stringent 
safety and environmental controls. This is in recognition that 
Port Botany is consiqered to be the only suitable wharf in the 
Sydney Region for unloading large tonnages of liquid chemicals 
and L. P. G. The implications are that dangerous goods generation 
from the port area would ult i'm at ely increase well beyond existing 
generation levels . 

t 

The sources and de\tinations of most dangerous goods handled at 
the Port are scattered throughout the metropolitan area. Because 
of such transport distribution constraints rail transport cannot 
be fully justified at pr-esent unless several secondary bulk 
distribution centres are established at strategic locations 
serviced by rail throughout the metropolitan area. This is not 
considered to be a viab le proposition, at least for the 
foreseeable future and road transport of dangerous goods would 
continue to be the only viable t r ansportation mode. 

To date, the implications of road transportation of da ngerous 
goods generated or received at t he por t facilities have been 
considered in a piecemeal unco-ordinat ed manner . Although the 
cumulative traffic impact on the existing road sy:;tem was 
considered in the environmental impact assessment of e·ach 
proposed development at Port Botany , concer n was expressed by the 
Department and the Development Committee of the Traffi<; Authority 
of New South Wales regarding the transport of dange·rous goods 
along main roads which pass through sensitive l and uses such as 
residential , shopping, school f rontages, etc. No formal route 
for vehicles carrying dangerous goods including L. P . G. has been 
formulated nor i mplem en ted wi t h the general objec tive of 
minim ising , wi t h in practicable lim its , t he rn ovem ents of danger ous 
goods through high density are as . 

• In the context of this report dange rou s goods r efer to a 
wide range of bulk liquid chemicals w-ith potential for spillage, 
fire and tox ic release and to Liqu efied Petroleum Gases (L.P. G. ) 
with pot ential for fire and/or explosion. 
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Areas of prime ~cmc:.ern ~~ t~ose immediately sun·oun<Hng the Port 
where the highest coneentration o.f movem ~r.ts occurs. These .~reas 
include the IViuni~ipaliti es of Botany, Raradwick, Rockdale, 
MaJ.•riekville and th:a.t pe.rt of Sydney previously known as South 
Sydney. : 

){,.·. .;., 

Concern about the ia·c:k of a..:fo-ordinated formalised route fol' the 
~ran sport cf ·~ang,er·o?~oods was. ~lso e:l<presse_d by ~oeal councils 
m the eu·-ea and va.r1ous commumty groups, wno obJected to the 
pt•oposed developments rroceeding prior to the implementation of s 
specific t;.~uc!< t•c.mte net"~Not· k for the transport of dangerous 
goods. 

In its submission on a rece.nt development application for an 
L.P. G. storage and distribution terminal at Port Botany, the 
Police Department through the Development Committee of the 
Traffic Authority of New South Wales summed up the issue by 
stating: 11 

••• in view of the potential of Port Botany for the 
establishment of such t€rm inals a.nd the resultant increase in the 
number of vehicles carrying dangerous goods through sensitive 
areas, it may ultimately be necessary to restrict this type of 
development or devise alternative means of transport". 

! 

The main justification fo1• ~1e need to formulate and implemenf a 
truck route network for the transportation of dangerous goods in 
this area basically stems from the potentially hazardous nature 
of such goods and the need to mitigate potential land use 
conflicts. 

There are advanced and generally comprehensive technical 
safeguards on tankers carrying dangerous goods. Despite such 
safety controls, mishaps do occur. It is therefo1.·e essential to 
formulate land use and traffic m imagem ent ~ontrols to complement 
t echnical contr ols and be an integral component of the overall 
control pl'ocess . 

Three main considet•e.tions ought to be accounted for in the 
formulation of such a truck route syst-e-m:-

cumulative traffic implications including level of ser·viee 
of exist ing roads, traffic congestion if applicable, 
intersection capacity~ ett~; 

safety and ltwd use impacts; nr.d 

econom ie distl'ibuti<:m ~onsidei'ations including oper·at01·s' 
reauirem ents for ct·act k:al tl,ansportation eeonom ies. 

~ . 
rn &:dd!tion ~ any truck toute syst.em for the transt)ottation of 
dangei~ous goods in this area shoHld be ~apable of' being 
implemented effet~tively . 

The form ulat.ion and imr.-lem entatiun 1)f the u.mte iH:<t wc:n•k would 
u1tims.telv ft1eiHtat0 f'!.d.ure. dev ulopmen ts a1 Port Botany 
c~nsistent~ with the z-:e}.e of th~ Por·t (~n·<Ssent and future) and the 
need of the State. 'Itli.s route tlnalysis could al~o be used as a 
case st~!ldy .toi.4 e. whier dangm•ous goods ro8d t.ankf;"t-·sj r<>ute for 

r r 
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.. '" 
the whole of the!:mJt~opoli.tan area . Reference is made in that 
regard to comprehensive- dangerous goods road tankers, routes 
im plem en ted as part o.&; licepsing requirements in several European 
countries and in Victoria (Depar tment of Minerals and Energy) • 

. / ""' .::.. 
There are a11o obvio.l($ advantages in specifying a nom ina ted route 
from'\.!h~vi ewpoint of· emergency planning. 

·~ .A' 

As part of developnfent applicat ion and environmental impact 
assessment cons1qterations for recent proposed developments at 
Port Botany, and· ih recognition of the need to formulate and 
implement specific . routes for · the road transportation of 
dangerous goods and to minimise land use conflicts, the 
Department has suggested conditions to be imposed on developers 
at the Port to the eff~ct:- ., 

"That the Applicant shall ensure that L. P. G. tankers 
should only .. be . permitted to leave the terminal on 
approved, det"er mined routes dictated by their 
destination and dete.rmined ··tn co-operation with Local 
Government authorities having regard to the New South 
Wales 'Ji affic Authority's guidelines for the 
develop mtJlt of tanker routes;" and 

"That within six months of the date of any consent to 
the proposed development, or such further period as the 
Director may agr·ee, the Applicant shall in conjunction 
with its customers and with Randwick and Botany 
Municipal Councils determine routes for the movement of 
Dangerous Goods trucks through the respective 
municipalities. A.Nll FURTHER the Applicant shall 
submit the recommendations to the Department, and shall 
take appropriate o.ction to ensure that tanker drivers 
use the specified routes." 

These conditions of consent are limited and do not account for an 
overall co-ordinated response to the issue. It is obviously more 
effective if a single overall co -ordinated study be undertaken in 
liaison with all developer.s in the area and local Councils under 
the guidance of the Traffi'c Authority and the Departm E}nt. 

To achieve this objective , the Department has initiated such a 
study to cover the Municipalit ies of Botany, Randwick, Rockdale, 
Marrickville and part of Sydney (South Sydney). The main 
part icipants to the study would be:-

Department of Environment and Planning 

Traffic Authority of New South Wales 

Terminals Pty Ltd 

Boral Gas Limited 

Shell Australia, representing the consortium of Shell, 
BHP, CIG and Mobil 
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It is proposed to · appomr sp.ecia.~ist traffic consultants to 
conduet the study and present recom mendatians. Funding of the 
study he sh&red by all of the l'~u·tidpants who would nominate a 
representative or a. suqre;om m i}.,tee to oversee, on e r·egular basis, 
the condu~t of'{h~"stud~ 

The consultants would gen73raliy undertake all traffic related 
an a lysis. The Depart m e.'n t would provide a detailed risk 
Quantification and land use implications paper to be used as an 
integral part of the study. Th? consultants would integrate the 
various aspects of the analysis . (traffic, safety and land use, 
transportation economics) to aerive a set of recommendations, 
thus nominating the most desirable route. · ~-

Liaison with tocal councils, trade unions, community groups, 
etc., would be the responsibility of the consultants, with 
guidance from the Department. .. 

The Dangerous Goods Regulation has been upgraded ( 24 June 
1983) to effect contl.'ols in. the registration and licensing of 
drivers of dangerous goods r4.ad transport vehicles. In addition 
the Dangerous Goods Regulatirin has incorporated the provisions of 
the "Australian Code for the Transport of Dangerous Goods by Road 
and Rail 11

• This code covers such matters as the classification 
of dangerous goods, the marking of package containers and 
vehicles, documentation~ methods for packaging dangerous goods~ 
carriage of bulk liquids and liquefied gases, and transport 
procedures. 

'pr ,. 
f 
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8. ASSESSMENf.f W OVERALL OPERATIQJ.iAL .A.NJ2 
QR.GA.NlSATIQNAL · SAF$1' Y CONTROLS 

8.1 B.litini-2Ln~ 
I 

Appendix· H pr~sents :'~ ov~rall assessment of operational and 
organisational!' safety;;,:controls for most installations in the 
study ~~a--..· .A'fC' · 

! 
The adequacy of mapagement and operator attitudes, understanding, 
knowledge, skills and. procedures in the field of technical safety 
were rated very indica'tively using information from the completed 
questionnaires, by review. o[ emergency procedures supplied to the 
Department, and inforrp..ation from other gov.ernm ent sources. 

Points were allotted for; ·~· 

History of hazardous incidents 
.... 

• Are hazardous inc-idents with ~ potential to place the 
public at risk a continuing · way of life for the 
organisation? 

• Do the same tv pes of incidents recur? 
Is there evi~nce that effective corrective action is 
taken after an incident? 

Safety management 

Is there a safety officer or, if the organisation is 
small, does management understand its responsibility for 
safety? 

• What procedures are adopted to report on accidents or 
unusual occurrences, and is there any evidence of follow 
up? 

• What is known of the attitude of the management of the 
organisation to safety? 

Safety features 

What ev idence is there of the organisation aiming for 
intrinsic safety as much as posible; low inveh tor ies, 
tern peratures, pressures etc? 

• What evidence is there of an understanding of the need for 
proper storage, control and engineering standards? 
What evidence is there of the role of automatic protective 
systems: alarms, au tom a tic shutdowns, gas detectors, 
combustion detectors etc? 

• Where the organisation handles flam mabie materials, what 
fire protection equipment is there? 

Emergency procedures 

. Does the organisation have emergency procedures? 
Are such procedures reasonably comprehensive in view of 
the range of potential hazardo~s incidents? 

• Are emergency procedures pra<!t iced periodically? 
• Does the organisation have any continuing liaison with the 
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internal em erg~ci_~: services: fire brigade, police, 
ambulance etc. ('see .. ,_ following section for detail 
assessment on em ergency planning)? 

After the orga n is a tions 
catego1.•ised e.s: 

l -. 

~ ' were iated 
~t...... ·~ 

.·.:·· ,..,. 

above 'nprm.al in_$.1lstry standard; 

normal industry sJa\ldard; or 

below normal industry standard. 

' 

numerically, they were 

As these judgments were dete.rm ined without due consultation with 
the management concerned they should be regarded as indicative 
only. ~-

Table H-1 in Appendix H presents the results of the 
assessment. It is noted that Amoco, H.C. Sleigh, Bayer, Mayne 
Nickless and the Total oil refinery are industries identified as 
major source of hazards in the area and which are also considered 
to be below industry standard as to their overall software 
safety measures. i-

~ 
This would qualitatively add to the overall resultant risks 
from these industries as derived by hazard analysis techniques. 
Most other installations fall within the normal industry 
standard. ICI is considered to be above normal industry standard 
in that regard. 

A comprehensive analysis in that regard is provided in Appendix 
H. 

8. 2 AJWJUL~QLQ.tg.t~.n.isD.ii.ru'&.L~.t.JL.ll.tru:.e..du.res ang ~ 
~lanning in the area 

I t is consider ed that , i n the case of major hazardous 
ins tallations , the control of the plant and its hazards requil~es 
a considerable degree of formalisation of communications through 
written systems and procedures, and standards and codes of 
practice . Such practices are designed to encourage, and where 
appr opriate enforce, collective and personal discipline by t he 
use of opera.ting methods which have been carefully thought out 
and which contain appropriate levels of checks and counter checks 
to obviate p roblems and reduce er rors . 

It is the duty of any o rg~nisa t ion operati ng or i nvolve d wi th 
faci li ties, wh ic h c ould ex perie nc e poten ti ally hazar dous 
situa t ions~ t o dr aw up its own emergency r espons e pr ocedures . 
Companies expei"ienced in dealing with t he mater ials involved are 
best able to determine t he most appropriate r espons e to an 
ac cident. 

However, it has been shown that, of those . com panies survey ed ·as 
part of this study, not all pave regarde~ emergency planning as 
>W essential part of theh· ovm·all safe operation. 
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" 'J· 
8.2.1 ~~··~ltl 

·-
The goals of emergency plann ing should ensu re the: 

~ } 
i) safety of peopl,~· (e ny>loyees, vis itors , residents); 

~ 

}( ·i· 
ii) . protection of p~operty, with minim urn loss or dam age; 

"'"""" ....r. iii) isolation· , control and remedial action of any hazardous 
inc ideo t; .an¢! ' 

1 
iv) restoration of .safe operations with minim urn delay . 

·~ 
While it may be impt1ssible to predict all possible emergenc ies, 
or the particular circumstances that may be confronted, it is 
possible to anticipate most hazards and how to c9'pe with them. 
Emergency Plans must be set down in writing, it is not enough to 
have generalised plan.s, as each aspect of the em,ergency response 

:; must be precise and Specific. Therefor e prforities must be 
assigned for each potentiat. risk, w_ith greater emphasis being 
placed on the most probable hazards. ·. 

8.2 .2 Essential eJe..ments of an e meu_ency plan and assess m~ 
criteria ;r 

The following general criteria have been adopted for assessing 
emergency procedures: 

i) statement of policy; 

ii) description of potential hazards and risk assessment ; 

iii) descr iption of the f ac ility, includi ng s ize, construction, 
location , access r oads or other means of transportation, 
entry points , hours of operation, number of personnel on 
hand at each . sh ift or stage of operation utility corridors 
and site layout plan; 

iv) emergency organisation , showing the chain of command , 
responsibili t ies of each position and provisions .Jor out-of 
normal operat ing hours emergencies; '' 

v) emergency fac ilit ies i nc luding com mand centre, evacuation 
routes, assembly points , communication and alarm systems and 
their locations; 

v i) e mergency equipment and supplies including medical and first 
a id 

1 
fire fighting equipment , salvage equipment, .food and 

water supplies and their loc ations; · 

v ii) det a ils of any mutual Aid Agreements or co-ordinated 
proc edures with adjacent com panies; 

v iii )list of outside agenci es and emergency phone numbers; 

ix) shutdown procedures; 
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' ' 
;~) rhysical security prod.~dul"es; 

xi) evacuation proee,jures; 

xii} provisions for the ~·eg.ul1u tes t ing , monitoring and updnting 
of em e r<Yencv~· proeed~'es· 

0 "' .'/ . ... <!' ' 

., ' 

xiii)other r~tat"ed itJt!!'!ms applicable t o the specific or·go.ni.sst ion. 
,. 

The Department in · consultation with the Botany Bay 
IIazard/Emergency Sub--committee has formulated specific guidelines 
t o be implemented by industry in the preparation of internal 
emergency procedures. A copy of the recommended guidelines is 
presented as Appendix I '-to this report. A step by step 
organisational chart is presented in Figure 32. .· 

8 . 2 • 3 A.s.s.e.S§..msm.LQ.f intern aLe. mer gen c y ul~ 

On the bas is of recognised general principles and essential 
elements in emergency planning as outlined above, an assessment 
was rn ade of fourteen emergency plans and procedures for 
industries in the s tu dy ar~a. 

l 
Table 21 presents an overview of the general level of adequacy of 
the existing pi'ovisions of these i ndustries . 

Heference is also made to Appendix H in that regard . 

A i'eview of emergency plans submitted shows that the e:xtent t o 
l'\fh ich industries are prepared to take responsibility for safety 
and em e i·gency provisions varies considerab ly: some have seen it 
as a non-essential component of their operations , while others 
may be aware of the necessity, but have not formalised 
comprehensive procedures. 

The rn ajori ty of the plans include only generalised pa'ocedures 
without reference to specific incidents which would be highly 
probable for certain chemical installat ions. This fac.tqr, 
together with the laek of provision for the role of external 
emergency services in the event of an incident, h ave in the past 
hindered the co --ordinated contwl of an incident. Unless t he 
company . knows exactly how best to minimise o r contain the 
in<~ident and can provide techn ical expertise to assist the 
emergency servi~es, only confusion and psnic will result. 

Many companies feel that they can provide for and contain any 
eventualitv with interr1al resources and have delayed calling in 
outside rf;infcrcernents unti l mo1•e damage has been done than 
necessaty . 

Only a few industries detail safe and alternative evacuat ion 
routes and assem bly areas for their employees. .While it is the 
r ole of the police to evacuate all people in the emergency 
situation 1 they cannot be expected to !mow the safest t'outes 
w ith in the plant boundaries. 

r 
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It~ :£.~:: 
• ct"ll-· 

A number of companl es 'do have regular traini ng sessions to test 
emergency pr ovisions ~nd i!lvolve external emergency services on 
occasions. However, for a jew , any written emergency procedures 
remain e nti.rely P,.~per~· pl a ns, with little incentiv e or 
requirem ent, ,.!o upd!~e. -

ln a"' f~ s~ations , internal communi cation systems have 
introduced 'serious . t. delay factors by repor t ing through 
hierarchical chai~s of command without first notifying the 
Emergency Services · ~n 000 for immediate assistance . 

' Procedures for ter m inat.lng an emergency situation and the 
resumption to norm ai-··operatons are often neglected. A co
ordinated approach - involving company representatives and 
emergency service personnel needs to be form a)."ised so that 
management staff and the corn rn unity need not be subfect to imposed 
restraints longer than p ecessary. 

"\:.. 
.~ ~ 

8.2.5 OEnUL~~isions fQ_r the indus~ 
·.· 

The fQ.l.Lce "C" District Counter Disaster Plan is the only 
existing plan that f>rovides for emergencies in the study area . 
"C" District Plan ;;; responsible for the area within the Local 
Government boundaries of Woollahra, Waverley, Randw ick, Botany 
and South Sydney as well as the whole of the waterways of Botany 
Bay. 

The Pol ice Plan states that the police are in complete command in 
all emergency and disaster situations with the exception of fire , 
bushfire and floods and t ha t they have a stat utory obligation at 
all times to protect life and property. It is therefore the 
responsibilit y of t he Police Controller to take, control by 
co-ordinatin g with other essential and relev a nt au t hor ities and 

. directing the entire disaster operat ion. 

The roles and respons ibilities of the Heaith Depar trn ent , State 
Emergency Services, Fir e Brigade , Metropolitan Water Sewer age and 
Drainage Board and t he Mar itime Se rv ices Board are briefly 
outlined in this Plan. Ther e is , how ever, a lack y f a co
ordinated response to involv e all these organisations. ·' 

Specific sub-plans fo r potent ially d isastrous situations have 
been referred to for the follow ing locat ions: 

Kingsfor d-Sm ith Intern at ional and Dorn est ic Airport 

H.M. Prison, Long Bay 

I. C . I. Ch e rn ica l Manufacturing Plant at Botany Bay 

The Caltex, Amoco, Golden Fleece o il storage terminals 
situated at Banksrn eadow·, Botany, Hillsdale, respectively, 
and the Total Oil Refinery a t Ma traville 
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The specific sub:t5ia~.§: , as they relate to chemical and 
p~tro-chem ic~l i~stallat1ons- in the Industrial Area, deal only 
w1th the des1gnat10n of emergency vehicle routes for access to 
the two hospitals in the area \and the manning of control points 
at street intersections !jJong~ 1the way. No detailed procedures 
are specified tor deal.ing with causes or incidents other than 
fire.s at these p"ia--nts. ~-' ~ . 

i "' ·' ~ .A' 
In the event of a fire (at any of these installations the Fire 
Brigade would tak-e .:coni m and. No indication is given on how 
differently fires in cbem ical/petrochem ical installations would 
be treated from a fire in Long Bay Gaol, for example. It . is 
p'resum ed that the m easures,.,.spec ified are adequate to deal with 
all contingencies even . .-though leaks, spills or the release of 
toxic vapours would require entirely different methods of 
containment, specialist equipment and technical advice, not to 
m entiofi the degree of urgency in the response. / 

,. · Many other installations within the "C" District 1 Plan can .be 
regarded as potentially haz.~rdous, "- for which specialised 
contingency and counter disaster plans ·. would be required. If 
these counter emergency measures are to be at all effective then 
these other f ac ili t~s should be included along with the 
appropriate specialisea level of response. · 

As it is stated at the outset that the police would take control 
in all situations other than fires, it is unclear how they would 
deal with explosions (or potential explosions), toxic leaks or 
spills either of chemicals or oil, and what mechanism exists to 
liaise with the technical experts. 

The Counter Disaster Plan for the Port Area makes no prov1s1on 
for dealing with an emergency which could spread from one 
hazardous source to another and provides no indication as to 
whether existing resources could combine to contain such a 
situation. It should be pointed out that if a situation 
escalated beyond the normal resources that would be employed in 
an emergency situation, · then a state of emergency would be 
declared by the Governor, and the Controller, State Emergency 
Services would taken immediate control. 

fi 
•' 

Again the question is asked - if such a situation did occur, 
would the State Emergency Services be able to gather the 
necessary technical expertise to contain such an incident and how 
would that be achieved with the minim urn of delay? It is doubtful 
that the state Emergency Services Counter Disaster Plan and 
Sub-Plans deal with this specifically. 

More importantly the Police 11 C" District Plan does not provide 
for a co-ordinated specialised counter disaster response for 
this area. 
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t< tP 't.? .: 
The only other counter df'iaster plan which relates to waters of 
Botany Bay is the Mariti me.:.:.Jie:uli:~~ 
Disaster Plan (M.A.R~D.A.a. ) •. The stated aim of this plan is to 
establish an organisational capabiility to com bat marine disasters 
caused by: t..,. _ 

' ,. '/;~· 
(a) natur~l P,henorri.,.enon, i.e. storms, tempest with accompanying 

wave ·~~tlbn o~ssociated with cyclonic disturbances; and 
·I l .' 

(b) hum an agency; :t.e. explosion, stranding, collision, 
floundering or fire on board vessels. 

Should an emergency, of dny ~-of the types listed above, occur 
while a tanker is berth~ at Port Botany and the mishap 
spread to the wharf or shore establishments, then the PQ,lice "C" 
District counter disaster plan would be implemented. Ii~owever, 
precise procedures for such an emergency are not detailed. 

·t< • t 

An assessment of all existing 'regulations and controls indicates 
that no legislation exists which-,. would \ require industry to 
prepare emergency plans that could be acfivated in times of a 
major incident or em ergeney. 

t 
8.3 Assessment of safety regulatory controls 

Traditionally, local councils have been responsible for the 
control of land use. Various provisions under the Environmental 
Planning and Assessment Act now allow for a broader State 
overview when considering certain hazardous industrial 
developments. 

To date, however, no formal mechanism exists for the integration 
of risk assessment and quantification techniques into the land 
use planning process. Instead, greater emphasise has been placed 
on the requirements of technical safety codes and standards which 
do not fully account for the overall cumulative risk implications 
on land use allocation. 

No State, regional nor local environmental policies relevant to 
the locational constraints associated with hazar_?.ous 
installations have been formulated. The need for such policies 
is becoming increasingly apparent. 

In addition, the list of activities designated under Schedule 3 
of the Environmental Planning and Assessment Regulation does not 
account for hazardous plants and processes. The Schedule should 
be am ended to incorporate such activities, a listing of which is 
suggested in Table 14. Requirements for formal hazard analysis 
and operability studies should be legislated for under the 
Regulations as applicable. 

With regard to the Danger ou s Goods Act and Regulat ions , t he 
provisions are more concerned wi t h standards than with broader 
environmental and soc ietal safety issues . · Se.fety d istances for 
the siti ng of t anks and vessels containing potent i a lly hazardous 
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mat erial are eonsider;-d tn isolation with limited recognition of 
land use implications. Appendix D discusses the Act and relevant 
standard requirements. 

Because industries are r§!.quiree to supply to the Department of 
Industrial Rel~l; ions dftt ails of danger ous goods, namely 
quantitie~ and classes . both stored and handled, on an annual 
basis e.s p~rt ...,.of' th1f licensing requirements, the Department is in 
an excellent position to formulate a total picture of the safety 
levels for any given a·rea . The Department, however, uses this 
inform at ion more as a control on individual industries to see 
that they do not exceed the quantities for which they are 
licensed. In addition, the ·oepa.rtm ent's requirements do not seem 
to extend to processing siTuations, in many cases more relevant 
than storage facilities from a hazard viewpoint. 

If the Department of Industrial Relations were able, through new 
legislations and an extended level of technical expertise to deal 
with overall safety levels for· the ·whole site, they would be in 
an ideal position to request from each industry that detailed 
hazard and operability studies be undertaken, monitored and 
updated as part of flnnual licensing arrangements. This 
inform at ion could then be used to assess the combined safety and 
risk levels for a given area, which in turn could be used by 
vai"ious authorities and residents in taking appropriate action. 
It is not suggested that residents be given a mass of technical 
information to interpret or misinterpret, but that it should be 
translated and be made available in an understandable form at from 
local councils , possibly as part of a section 149 certificate. 
The Department of Environment and Planning could assist in 
providing technical guidelines in that regard. 

There are other ·uses to which this information can be put. 
Those emergency service organisauons (e.g. Police, Police 
Rescue; Fire Commissionet·s, Ambulance and State Emergency 
Services) who are involved in count er-disaster planning could 
well be served by being familiar with the type and the extent of 
hazardous goods being stored and processed, as well as knowing 
the location , should a major incident occur. These bodies must 
be able to respond a.ppropriateiy to the dif ferent reactions . .which 
could be caused by various incidents and be well prepared for any 
cumulative impact . Given this information, emergency service 
organisations would be in a better position to formulate more 
appropriat e counter -disastet· plans which would better serve the 
community than the generalised plans whic_h ere currently deemed 
t o cover all lil<ely outcomes fro m natu r al disasters , to 
mechanical, chemical and man made incidents . 

Of particular reievance are inadequacies oi exuntng safety 
standards to fully account for cumulat ive risk impacts, risl{ 
quantification and land use implications . There is a pressing 
need for a comprehensive review of the standards in that regard 
or, alternatively, fot> new safety standards to be formulat ed by 
an indep endent body. 

~ ,· 
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A. case in hand ~s rt._flat of L.P. Gas stor age and distribution 
terminals . As indlctft e <k..jn Append ix D, in dec iding on the safety 
locational aspects of such installations, the Australian L.P. 
Gas Code ( referred to ':as A~ 1596-1979) is usually applied withou t 
due consideration to the extent and nature of surrounding land 
uses nor to .Jhe cu~lativ~ risk Implicat ions of the installation 
in question .f ~ 7.· 

"'·""" _,. For installations w ittt any number of storage vessels, each not 
exceeding 3-5 Aqnne~ (typical of local service station), the 
separation distan¢e ·. specified by the code is in the range 8-lOm 
(could be smaller in1

• certain circumstances) to "protected works" 
.which in~lude residehtial , ... and public institutions land uses. For 
larger distribution ,..centres, with storage vessels each not 
exceeding 250 tonnes ,..,_the.-relevant separation distance is 45m. 

. r 
Table 15 compares the hazard range to people from/ fire mishap at 
any one storage vessel with equivalent code requirements . Hazard 
distances indicated in·' the.-. table have been extensively resea.rched 
and calibrated to "actual" m.!shap co~ditions by several overseas 
organisations and are based ':- on well established deterministic 
methods. At the distances of some 800m (for 250 tonne vessels) 
and 150m (for 5 tonne vessels), extensive injury and possible 
fatality to people ilould occur should a fire mishap take place. 
Should a release -of full storage vessel contents occur where 
unconfined vapour cloud explosion hazard is a possibility , then 
the hazard range to people and buildings could extend to more 
than 1 ,OOOm for tanks in excess of 200 tonnes, and 300m for 
smaller vessels. These distances of impact are to be compared 
with the 45m and less than lOrn as indicated by the code. 

It is also relevant to emphasise tha t the a bovementi oned 
distances apply to one storage vessel in isolation. Most storage 
and dist r ibut ion terminals include a number of such vessels and a 
consideration of the cumulative risk implications would result in 
larger safety separation distances. 

WHICH SEPARATION DISTANCES SHOULD ONE ADOPT? 

The basis fo r th e distanc es specif ie d by t he code are no t c lea r . 
Certainly a risk quantification approach does not appi y. It is 
now gener ally recognised that fo r large installat ions , the L.P. 
Gas Code is not adequate for land use planning purposes . For 
smaller inst allations , a r evision of t he code's requirem e nts is 
certainly war ranted. 

A c omprehensive system a tic hazard analysis f or the whole 
i nst allation would det e rmine quantitatively the most appropriate 
separation dis tanc es to be implemented . 

Accordi ng to t he Eur opean approach (mainly U.K. and The 
Netherlands} J population densities within 1 ,OOOm ( 200 tonne 
vessels ) and 15Om (small service station centres} would be 
significantly restricted. Table 16 indicates separation 
distances implemented in The ,Netherlands and applicable 
population density limita t ions. The main emphasis is on 
consequences of mishaps. 
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In European countries ,~ha~rd analysis t echniques have been fully 
integrated into the land use piann ing process. The U.K. Health 
and Safety Executive, for ... example , have established formalised 
procedures for consultation by~ local authorities when housing 
develop_ments ·within 2·.,..ooo"l from a range of hazardous 
installat-ions (anp· vice _;,-yersa) are being proposed. Similar 
organisat~onal . pro~edures apply in The Netherlands, with the 
exception "'hEll saf.ety distance requirements are much longer in 
view of past incidents ex~erienced in that country, particularly 
for L.P. Ge.s installation. 

By comparison, Australi_an standards do not recognise hazard 
analysis nor hazard and \ ope-rability principles. An overall 
review of these standard-s'"' "should be initiated or alternatively 
new standards should be developed as a matter of urgency . 

if• 
4 

In addition to standard requirements, local councils shbuld refer 
to hazard quantiication t_echniques in evaluating proposals for 
1:. P. G. facilities, including installations for gen'eral retail 
purposes (e . g . service station .outlets) •\ The Department of 
Environment and Planning is cur·rently formulating appropriate 
guidelines in that regard •. 

' ~ 
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FIRE PREY.IDf'l@Jit~;AND PROTECTION AT PORT_BOTANY 
~ .· 

This section exe.m ines fire prevention and protection control 
measures at Port Botany. \ 

I 

A similar asse~sment~;:for tbe overall study area is a complex 
matter currelfly under further examination. Port Botany was 
consid6t,e<J....'to b».-a priority area in view of the extensive current 
developments occurrin~ at the Port, where detailed assessment 
should be directesi ~n the first instance • 

.. i. "; 
9.1 .Existjn~ provtstoqs fo.r._fire fighting 

. \ , ... 
A generalisec,l layout f~- the water main supply system servicing 
Port Botany and its sur!punds . is shown in Figure 33( a). 

of• 
. . 

This r-eticulation water system originates from tne Potts Hill 
Reservoir. The network reduces to a dual mains system in Botany 
Road and as far as Penrhyn't~oad. As indicated in the figure, . the 
system includes a single 600m m main .along Bot any Road and a 
dead-end 150m m main which runs to the ·:'end of Military Road (from 
Bunnerong Road). 

;· 
Facilities at the Porft are serviced by a single dead-end 375m m 
water main along .Friendship Road. The Metropolitan Water 
Sewerage and Drainage Board advised that am axim urn water rate of 
some 120-140 1/sec could be . obtained from that main under peak 
demand conditions for fire fighting purposes. 

EXisting fire water and other major appliances at the existing 
Port facilities include:-

I.C.I. Hydrocarbon Term.lnal. 

The terminal accommodates:-

3,000 cubic metres on-site water .storage ( 2 tanks) 

Fire pumps with delivery capability of 4001/sec at 690 k Pa 

A ring main system, tank water deluge, monitors ana hoses 

Dry powder extinguishers for LP gas spill fires 

Terminals Pt v Ltd 

This terminal emphasises foam as the main fire fighting medium. 
No water deluge on storage tanks is provided. Water is mainly 
used for foam generation and for cooling via hand held hoses. 

Facilities provided include:-

400 cubic metres on-site static water storage (for foam 
application) 

i 

fire pumps with a supply pressure c·apability of 860 k Pa 



- 72 -

on-site f oam supply of 3,5 00 Htre bulk storage concentrate 
200 litre foam cart and 20 x 20 fo am concentrat e drums fo; 
hydrant usage 

; 

hoses a.nd pipe connaetm.·s·: fm· Fh~e Brigade access 

P.....Q. Oi l an.d .... Gli~ mi ~il t.~)LLi.<l 
.... ,, 

In additi.jn to fo-tffi gen~ration capability, this facility provides 
for water cooling qf all tanks via a deluge system. Fire 
fighting appliances af th.c facility include:-

a. 470 cubic metre on-site static water tank 

on-site foam sto:re.ge and generation capability 

monitors and hand held hoses with provisions for connections 
to Fire Brigade appliances. 

The company is currently negotiating with the Board of Fire 
Commissioners concerning fire appliances and other requirements 
regarding its pr·oposed L. P. gas· storage terminal . Facilities 
proposed, in principle~ include a deluge system on the loading 
bay, monitors and h~es. Dry powder media would also be 
provided • 

.8Q ral Gas Lt d 

Although provisions for fire fight ing at this proposed L. P . Gas 
terminal have not been finalised~ it is anticipated that 
facilities would include on-site water storage (3,400 cubic 
metres preliminary) 1 deluge system on all storage tanks and 
loading bay~ ring m ein, monitors s hoses and dry powder. 

Appendix C ou tlines the requirements of the r elevant standards in 
~~elation to fil·e pt·evention and protection measures. The most 
relevant aspects include:-

Cooling water should be used where a d istance of less than 
1.5 tank diameters between storage vessels occurs. At 
least 3 hydrants should be provided per installation with 
a minimum flow rate of S.3 1/sec a t 500 kPa pressure when 
~;!Ooling or foam are operB.ting. 

Waxer supply needs to be adequs~~ for 1-1/2 hours, fo'f' the 
largest foam supply requirements. 
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In relation to J'.!. P. G. storage facilities in ex cess of 25 Ot 
storage capacity a~ static supply of 3 hours duration 
should · be pro'(jded ~hould town's mains be insufficient and 
for ~·5 hou~r duration if the town's main supply can 

, Rrovitle~ adequate replenishment. ' ·"' .,., The b~sis 
1
of · ~ater supply calculation according to the 

standard-1st 
i \"i 

10 L/m 2 Am in to cover the surface area of the tank; 
. \ 

3 storage..-ra·nks coverage in the case of multiple tank 
installatioos. ·- ·r· 

f 
Fixed water sprays and/or fixed monitors. 

NFPA code,a. 
··-; 4~ .. 

The NFPA codes for L.J!.G. ancfflammable and combustible 
liquids (NFPA 58 and NFPA 30 respectively) provide general 
guidelines btft do not specify a particular methodology for 
fire water Fequirem ents . The codes indicate that fire 
water requirements should be based on "hazards of 
operat ion or exposure" on a case by case basis. 

9.3~ 

For the purpose of this assessment, standard requirements were 
adopted as a guide only. Reliance was primarily placed on the 
results of hazard analysis considerations in relation to heat 
flux as presented in sections (4) and (5) of this report. 

The following minimum fire water requirements, on a company by · 
company basis, has been estimated: 

* (i) lCL- Hydr.Q.ill!.rbons Stora."e Terminal 

flant item 

Propane tank 
Butane tank 
Ethylene tank 
Process ar ea 
Pipe intersection 
Other 

..S~te m ~ired water rf\te 
0/s) ,, 

Deluge 130 
Deluge 63 
Deluge 47 
Deluge 40 
Monitor/hoses 40 
Monitor/hoses _ft1l 

Total 

Time water available at maximum l:'eplenishment r ate of 120 1/s 
( static water storage is 31 000m 3) · = 3 hou~ and thereafter 
only 120 1/s available. 
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* (ii) Terminals P~i-· 
:< -».. 

~-

e.J.a n t it e m S,ysieJn 

~ 
Storage tank (largest) ..,t.fl'oa~ 
Storage tanks lf"(ected.:;,:· 

(6 ~ , ... ""-'. · Hoses ( 8) 
Load1ng Bay, ot~ 

plant areas 
J 

Foam/hoses 

I 

Time water available a_~aximum 
(static water storage Js 4QOm 3) 
only 120 1/s available . 

ReJlUjred water rate 
( 1/s) 

33 

112 

40 

Total 185 ltfj 

replenishment rate of 120 1/s 
= 1.7 hou~ and thereafter 

f• 
.f 

* (iii) f....Ih Oil and Che mLc.al...&.ora~e ( includ~ 
r· ~ L.._F...._Q. terminal) 

,Flant item 

Loading bays 
Storage tanks 
Storage tank 
Loading bay /pipes 
Other plant areas 

System ·:;_ 

t ';. Deluge 
Deluge 
Foam 
Monitor/hoses 
Hoses (4) 

water rate regujred 
(1/s) 

42 
130 

10.4 
60-120 
64 

Total 300-360 

Time available for fire water supply at maxim urn replenishment 
rate of 120 1/s (static water storage is 470m3) = 3/4 hr to 1/2 
hr and htereafter only 120 1/s available. 

NQ1e.: Discussions are still proceeding as to the final on-site 
fire water storage capacity at this terminal. 

*(iv} £~sed Boral L.LJ}.Termi.n.al 

The following assessment is based on the proposed 4500 Vferm inal 
as described in the company's EIS. 

,Flant item 

Storage vessels (6} 
Loading bay /pipeline/ 
other plant areas 

System Water rate reguired 
(1/s) 

Deluge 
Deluge/monitors/ 
hoses 

555 
126 

Total 681 

l 
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Time available fd~ fi~:~ water supply at maxim urn replenishment 
rate of 120 1/s ( p~pos_ed static on site water storage is 
3400m 3) = 1.68 hrs, 

The following table s~~mm .lrises the du ra tion of fire water 
available at e'ach ins_t"~llat4on at the Port when considered in 
isolation ( i .eJr. .. no coficur~ent water demand). The es tim at ions 
are b~e,d,... on the existing water supply rate of 120 1/s and 
existing· (or pr6'\)osed) i static on site water storage available at 
each installation!- J ·r 

l,nsta llallim 
! ., 

. \ 

,.-"'· 
ICI Hydrocarbons storage • 
Terminals -· · · 
PD Oil and Chern ical storage 
Bora! 

"-

Time water is ayailB..b.le 
· at the re<zui.r..e..d rate 

3 hrs 
1.5 "f· 

0. 5 to 0. 7!>f 
1. 7 hrs. · 

The time periods indicated above w_ould significantly reduce 
should concurrent demand oc·l~ur at fwo or more installations, 
likely situation should a fire occur . The results of this 
assessment indicate tthat for presently operating facilities fire 
water main supply is~n the borderline of acceptability. For any 
additional facilities of the type proposed at the Port, the water 
supply system is certainly inadequate to provide acceptable 
protection. 

A com bin at ion of adequate on-site fire water storage and of 
reliable main supply in enough quantity is considered essential 
prior to any additional installations at the Port becoming 
operational. A doubling of the existing water rate of supply, 
say to 220 1/s - 240 1/s , together with on site water storage to 
ensure a minim urn of 3 hours coverage should be an adequate 
protection, given high levels of safety controls. 

Amplif ication of the existing supply system has been under 
consideration for some time by the Maritime Services Board ·( MSB) 
and the Metropolitan Water Sewerage and Drainage Board ( M WS & 
DB), Proposals under investigation include a 450m m diameter main 
to be constructed from the intersection of Botany ~ad and 
Penrhyn Road to the intersection of Friendship and Charlotte 
Roads (see Figure 33(b) in the appendix). In addition, a 375mm 
waterm ain ex tension would be required in Friendship Road from 
Charlotte Road to Sim blist Road. The length of mains proposed 
would approx imate 3000 metres and would roughly double the 
existing wate r capacity. 

Although the proposed scheme would significantly improve fire 
water provision in the Port area 9 it is suggested that 
cons ider ation be given to the alternative system indicated in 
figure (33(b ). The network suggested presents a loop ring main 
network. In addition to significant reliability advantages over 
duplicating the existing main along Friendship Road (.dead-end), 
the proposed network would also improve fire water requirements 
in the Total Oil Refinery area. 
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Adequste provisirmz for' fi~·e liHitet.' and other m edi& must be 
complemented by e~mpreh~}n~hre crgardsationel procedures by 
relevant authorities" ' . 

-' 

The Bo~u·d of tT:.'e Con1-'m issioners pl~ys ~ dual 1•ol:& in l~egard to 
' ' 'b ..... . d f. . . • . . comuer- ... me-~gen~s. an u:e emerg,:?ney Sltuet!ons, !zrstly 1 m 

prescribing preven Uve measures end fire f ightlng requirem cnts 
unde.- consultatiCJn pro:~eQures {Ordinance 70 of the Local 
Governm e:nt A>:~t) st the building R.pplication stage and secondly in 
the dir~ct contS:inment and f!re nghting once ca fire incident has 
occurred. 

The rCile of the Bt">e.t•d at the early stages of development 
applications is, howev~r, limlited and entirely 1•elfes on the 
Department's forwarding to it det s.ils of applieat ions and 
ensuring that the Boardrs l'equirements are met as condition of 
planning consent. It could he argued in that regard t hat formal 
procedures are urgently needed for the Board to be directly 
involved with developers nt the eariy stage of develop ment 
application in o!.~der to ensure that fh· e protection and 
prevention measures ere adequately considered as an integral 
ptu·t of design. The need for update legislation en t h is matter 
ought to be considei·ed o 

In most eases, fire water and other prevention and protection 
measures are determined solely on the basis of standards and 
codes, requirements. As p!'eviously indicated, in many instances 
standard requirements do not fully acknowledge cumulative risk 
impacts nor specialised control techniques implemented as the 
r~sult of form ~1 risk quantification. For a situation such as 
'i:he study m·ea, it is essential that, in aU ca~es ~ fire fighting 
protection ana · prevention measures be determined on the basis of 
detailed fire studies as an integral part of hazard and 
operability investigations. Fire studies~ rather:- than complete 
reliance on the requirements of codes, are standard pi'ocedures 
adopted in most overseas countries. This principle has been 
established for .all facilities at Pol"t Botany and it is essential 
that a comprehensive review of all fire fighting measures !or all 
installations in the Bote.ny /Handw ick industria! complex ·be 
und.erta.ken on the basis of quantified studies determined from 
hazo.rd and operability considerations. 

Should an emer-gency ::;ituation occur at any facility in the area, 
vasious fire brigades are call:~d in depending on the magnitude of 
the event and ass ist~nee required. Table 17 documents order of 
response of br·igade v ~h ieles anr1 ma.nning to Em emergency 
s i tue.tion at Port Bo ttn1 v" It (~!.>Ul~ be a rgued in t ha t t.'egard that 
incidents a t the Port vor Rt t he industd al ~ompl·~x n.ec essitate 
sp ecialised fh·~ fight ing t echniqu~<s and ma.te!'is.l t o efficiently 
and rap.id.ly eon t ain t he m iahap and fH·oteet life B.nd propet·ty. 

Til e o t cvis ion of r1 sr; .. ~t;oia.lised fir- e figh t ing .st ~tion in t he ar~a 
shmdd be consider-ed..· 1'h is st~tion wou ld be specifically e quiped 
to r.£:.\HHCi:l eJl type:~ of ineidrent~ id~ntified in i h ie ~tudy. 

I 
1 
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Of particular~ fOrlP·~rn is the lack of a centralised storage 
facility in the ar#i f.qr other fire fighting media such as dry 
powder. · Water is mostly used for cooling purposes to prevent 
fu.rther esca.l.ation of"accidents •. However, specialised powder and 
foam is the direct . fire.liighting media in most cases. Each 
company stores its ... )fwn ri!quirem ents, which are supplied from the 
3M St Marfs~facilifles • . Should more be needed, say as the result 
of "8tJl ~ten~d duration fire, ~hen supply has to aw~it transport 
from St Marys.. Jhe establlshm ent of a centralised storage 
facility for S!lC~ fire fighting media as a joint industry effort 
should be initiated_ in the first instance. 

I 

The construction of ·~im blist· Road at the Port would improve fire 
access to port factLU-ies and is considered essential for further 
developments in the_,are~ .• 

~· 

f 

... ';-.. 
. , 
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10. OVERALL IM'P]..ICATIONS OF ASSESSMENT RESULTS AND 
S!] GG EST ED C.QliT..R.~Q.N&_G.Q.NC..L.Q.Sl.Ol'i..Alil1..BA.Q.R 
R.ECO M M ENDATlQ..NS 

Section . 5 of .this repor~, ·s~eclfically section 5.5, indicates 
that spme 985 dwelling,8" (or.::.515 dwellings wh(m excluding the 
impact from ttje..,. Totau!'~il refinery) are exposed to significant 
~isks ~' r(g.talit:t from the :om?ined .hazard impact of 
mstallattons m ttfe Botaqy/Randwtck mdustrtal complex and to a 
lesser extent Port ~otan·y. ''Significant" refers to being exposed 
to fatality risk leve1s in the range 5-10 chances or more in a 
mill ion per person per 1 year (that is, in the order of 5 to 10 
times higher or more t~an "acceptable" criteria suggested for 
similar studies and ten~tively adopted in this study pending 
further refinement). · 

-!'· 

These c;lwellings are also exposed to excessive prob~bilities of 
significant levels of heat radiation, explosion overpressure and 

;. toxicity with serious injury "'to people and damage .to property. 
; They have been classified iii Figure (30) as primary risk areas 
. where remedial measures and controls should be directed in the 

first instance. The number of people residing in these areas has 
been estimated at 2 ,OQO (based on an overall occupancy rate for 
the Municipalities of ~tany and Randw ick of 2. 0 taken as a guide 
from the 1981 census .data). 

Taking the exposed population of approximately 2,000 in the 
primary risk area as a whole; and based on an "averag·e" fatality 
risk level of 8 in a million per person per year, the combined 
risk of fatality for this population on average is some 1.6 
chances in 100 per year of being killed. The chances for the 
population in the affected primary risk area of being seriously 
injured and/or property dam age occurring approaches 10 chances in 
100 per year. (All figures e.re average, some people may 
experience higher risk levels.) 

The contribution of the various companies in the industrial 
complex to the overall resultant risk levels has been discussed 
in section 5.6 and Appendix H of this report and is indicated 
in Figures ( 29(a) - 29(n)). The most significant installations 
exposing residences in primary risk areas are the I. C. I . .. ,Botany 
plant, the Total oil refinery at Matraville, A.C. '"'Hatrick 
Chern icals, Amoco, H. C. Sleigh and the Bayer plant at Botany. 

In the secondary risk areas indicated in Figure (30), overall 
risk levels vary, depending on the distance from the complex. 
AI though these areas are exposed to relatively low risk of 
fatality, risk of injury to people and dam age to buildings does 
exist. Secondary risk areas accommodate extensive residential 
and other land uses and adequate evacuation provisions should be 
formulated to account for all major types of hazards identified 
in this study, namely fire, explosions and release of toxic gas. 

The main contribution to the overall hazard problem in this area 
relates basically to technical safety (operational and 
organisational) and la.nd use planning eonsiderations. 
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The following sectr~ qi~cusses the implications of this analysis 
and suggests various c6~tc.Ql options as the basis for specific 
recommendations. 

': \ 
10.1 Tecb.nical_i muli.c~ootrol 

. !A'. 4 

10.1.1' Te..c.hn.i.c.fA~_ang sd~~!t.ware control 

"' '""' (a) ~sis ;by industry The Department's risk 
assessment study f.or~ iri~tallations in this area assumes various 
probability factors qas,ed on a high level of control. It is of 
utmost importance that those industries, identified as being 
significant contributors ·-. -~o overall risk in the area, immediately 
initiate their own haz~ and operability and hazard analysis 
studies and present theit:, findings to the Department. 
Specifically, the follmving industries should undertake these 
studies JlS a matter of urgency:- f 

·: ( i) 

(i i) 

Total Oil Refinery, ._ lJ.C. Sleigh, Amoco, A.C. Hatrick, 
Bayer, BP, Total Dfstr:ibution, La Porte, Liquid Air, 
Collie, AP M, Bulk Liqui<L Berth "at Port Botany, overall 
shipping activities in Port Botany. 

Hazard Analysi~ Studies have been already undertaken or 
required under conditions of development consent from 
P.D. Oils and Chemicals Storage, Terminals Pty Ltd, Boral 
Gas Ltd, Caltex, I.e. I: 

This option is of prime significance to overall technical hazard 
control. 

(b) Overall review .J).f safety controls and protective 
measures. It was apparent from this assessment that a number of 
organisations have not been upgrading the protective systems of 
their existing facilities in line with the increasing overseas 
understanding of, and standards for, technical safety. 

Where the public has been assessed as being at risk from such 
facilities, then one option which should be pursued vigorously is 
upgrading of the protective systems. 

-~ 
•' 

Typical systems are: 

flammable or toxic gas detectors and alarms, and remotely 
operated isolation valves 

other forms of leak detection 

remotely operated isolation valves 

provision of steam or water curtains t o assist in gas 
dispersion 

passive fire-proof insulation on . critical structures and 
vessels 
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,.. '{i 

selective use off: fi;i"~d . sprinkler 
for induction of a film"';:..form ing 
spills are the major risks 

} 

systems, with facilities 
foam where hydrocarbon 

aut,om a tic · shutdown..:'..c•systems for processes, initiated by 
serious devitt~ons f~m normal process conditions 

:maini\n"';nce a'lfd auditing 
I 

Those installations 'fd~ntified in (i) above should immediately 
initiate an overall reassessment of their safety provisions in 
ligJlt of their hazard and operability investigations and hazard 
analysis results. In addi tto.~ , ..... comprehensive monitoring systems 
are seriously lacking in"'the area and should be given high 
priority. 

(c) Fire w f)rotection and prevention. Specifically, /n overall 
review of fire fig:hting faci!ities and appliances iq the light 
bf such hazard investigations by each company identified in 
section (i) above should be und·ertaken. \ An overall review of 
fire protection and prevention facilities ·. and practices in the 
area, particularly Port Botany, is urgently needed. Section 8 
and Appendix H of this feport set the basic requirements for fire 
fighting measures to be i mplem en ted and the inadequacies of the 
existing provisions. 

10 .1. 2 St.atllt.QOUUUL.Qr ~anisational contro 1 

(a) State Eo_viron mental Policies and Guidelines: In order to 
mitigate and prevent future problems, appropriate State/regional 
environmental policies should be formulated and i mplem en ted 
regarding the location of hazardous industry, and to include the 
requirements for hazard analysis, etc. Locational requirements 
for residential land uses in the vicinity of hazardous industries 
should also be instituted in line with overseas planning 
practices. 

Guidelines for risk analysis studies, in the land use planning 
context, together with relevant criteria and assessment 
procedures are urgently needed . Immediate guidelines for the 
location of L.P. G. installations, including those at thef retail 
distribution level should be formulated by the Department and 
implemented by local councils. 

(b) A..m.erui.m.ents tQ desj~nated deytlopments and assessment 
pro cedm The list of designated developments listed in 
Schedule 3 under the Environmental Planning and Assessment 
Regulations is currently being expanded to account for hazardous 
installations storing, handling or processing quantities well 
below the currently designated quantities. Measures are being 
undertaken to ensure that hazard audit and risk assessment 
studies are incorporated as standard requirements for 
Environmental Impact Statements and assessment whenever 
applicable. 

f 
I 

t . 
• I 

~ 
~: 
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(c) A..m.e..n.d.m.en"'tf t~: the Da.ngms Goods Act and to current 
applicable safety standatds. 

Mandatory requir~m en)s for the preparation of emergency 
. plans should be ,...part .::..of annual licensing provisions for the 
' handl inJ·,, stori~ and processing of dangerous goods under 

"amendments to the Dangerous Goods Act and Regulations. 

''· "" ~ 
Provisions for tpe prepa~ation of hazard and operability 
studies for-- h,!e.zardous industries should also be incorporated 
as requirem eht~ of the Dangerous Goods Act . 

> 
I 

Applicable Aust!r~lian-. safety standards should accommodate 
the requirem ent'f !or hazard analysis and emergency 
procedures. New-· upctated standards should be formulated by 
an independent body if necessary. This i~ particularly 

·· relevant for the L.P.G. Code, as discussed in/ Section 8.3 of 
this report. TJ:te basis for amendments are detailed in 

I 

Section 8 and Table '( 15) . 
""· ... ~~.L- ~4 

The Botany Bay Hazard/Fm ergency Sub-committee should oversee 
the preparation of the overall emergency plan for the area 
by the Police·, Board of Fire Commissioners and State 
Emergency Sefvices. All emergency procedures must be 
evaluated through that committee. The guidelines indicated 
in Appendix I should be uniform ally i mplem en ted by 
industry. 

10.2 .Iarui:JJSe plannjn" controls 

One of the most relevant and effective controls required to deal 
with the hazard problems identified in this · study relate to land
use planning in the area. 

Although technical and other control measures suggested in the 
previous section would sign if icantly reduce the probability of 
mishaps and improve the overall risk environment, t he ex tent of 
impact and conflicts on .land use w.ould st ill persist. 

In addition, th ere are economic and technolog ical lim ij ations to 
industry of the magnitude present in the area to fully ';c ontaining 
the cumulative risk levels within the boundaries of the 
industrial complex. Ultim ately , planning cont rols would have to 
be . implemented in order to ef fectively complement technical 
controls if the the present pr oblems are to be resolved. 

Bas ically two options are available in t hat regard: 

(i ) significantly li miting any fu rther industrial expansions in 
th is area and removing the mos t hazardous processes {i.e . 
relocat ing exis ting industry); 

(ii) controlling any further residential densities e.nd remov ing 
the residential areas most affected. 
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In relation to optio~~ (i~ above, '?lost . installations i n the area 
are well established wfth :extensive Infrastructure provisions. 
These installations form an integral part of an industrial 
c omplex of State and nattonal} significance and their closure or 
relocation is .unrealistic. Th_e State government (e.g. Sydney 
R egion~! Outline_tlan, Dr)(tt SyClney Regional Environmental Plan -
Ootany Bay) is premotirrg· the development of Port Bot any and of 
the ; Bot~ /"Randwjpk industrial complex for the purposes of 
chem icals/petrochem icals .i and related installations, subject to 
the most stringen_t ~saf~ty an~ environmental controls, in 
recognition of the imp<;>rtance of this complex and associated 
infrastructu re . An exarhple in hand would be the recent I.C.I. 
plant expansions at Botart)1i. wi t h a capital investment in excess of 
$500 million. .-

~-

An exception is the Bayer plant at Botany. This plant fi as found 
to impose excessive risk levels to the surrounding residential 
areas. The plant is not directly related to the rest of the 
industrial complex and the -company should be enc'ouraged to 
relocate. 

If land use conflicts (present and future) are to be resolved , 
the only available afternative option is to significantly 
restrict any further ~ residential and other developments 
incompatible with the nature and function of the industrial 
complex in risk-affected areas. These areas have been 
quantitatively defined in Figur.e (30) as primary and secondary 
risk areas. 

As a priority measure it is essential to repeal provisions which 
currently allow indiscrim ate increase in dwelling densities in 
these areas. In addition, industrial developments in these areas 
should be restricted to non-hazardous processes or to hazardous 
processes where it could be conclusively demonstrated that no 
increase in s:.u..m.11latiye risk impacts beyond those currently 
applicable would result. In all cases, all developments 
involving the erection of a building; the carrying out of a work; 
or the use of land or of a building or work; or the subdivision 
of land within the primary and secondary risk areas will need to 
require the consent of the Council (Botany or RandwicJ< as 
applicable) and the concurrence of the Director of Envirorim ent 
and Planning (except where the land is affected by a direction 
given under section 101 of the Environmental Planning and 
Assessment Act, wher e development applications are referred to 
th e Department for the Minister's determination). 

Append ix J fu lly disc usses th e mechan isms availab le to 
implement such c ontrols and it is suggested t hat a reg ional 
e nv ir on mental p lan s pec ific to the are a would be th e most 
appropri ate course of ac t ion . 

Th e p racti c e of restricting devel opm ent s and p art icular ly 
r e s ide ntial d ens it i es in p roximi ty t o h az a rd ous indus t ria l 
inst allations is a well establis hed plannJng prac tic e in sev er al 
European c ountr ies, particular ly the UK &nd The Netherlands. The 
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UK Health and Safet~ EJjcutive, for example, has established 
formalised notiOcation/consultation procedures for determining 
any residential intensificf\.tion within 2000m from hazardous 
plants. .This practice has i'esul~ed in a significant reduction in 
the number of ·people e)\.ljlOSe<:h to industrial risk, particularly 
within the first 1'0~m fr~ the plant • 

.. 

It is ~onsi~re'd th~the Department should formulate and publish 
guidelines for the locatio~ of residential areas in proximity to 
hazardous installations} and for the general hazard locational 
requirements for such J in~tallations. Specific recommendations 
are made. in that regard. , ·. 

'. I ·-. fri mary risk areas: Th-ese areas, quantitatively defined in 
Figure (30) are the most at:f.ected by cumulative risk and limiting 
residential densities on its own would not resolve long-t~rm land 
use confHcts since existing residences were found to be' most at 
risk. The ultimate land u~e ~n these areas should be

1 
that of a 

special open space buffer z6ne where activities are strictly · 
controlled to non-hazardous and n.on-sensit.ive to hazards. This 
would exclude residentially zoned bmd. As previously outlined, 
the primary risk area in question includes some 980 dwellings (or 
some 500 dwellings when~excluding the impact from the Total oil 
refinery). · 

The contribution of each industry to residences affected in that 
area is as follows: 

la..C......l. : 2 6 0 d w e 11 in g s ( 16 9 
flats, 44 semi-detached, 47 
singles). Total estimated 
value: $10,000,000 

A..m..QJ:.Q: 41 dwellings ( 11 
flats, 4 semi-detached, 26 
singles) Total estimated 
value: $1,529,000 

A.C . Hatrick: 55 single 
dwellings. Total estimated 
value: $3,000 ,000 

H.C.Slei~h: 202' dwellings 
(151 flats, 51 singles) Total 
estimated value:: $12 ,000,000 
to $19,000,000 

Total Oil Refinery: 470 
dwellings ( 16 flats, 31 semis 
and 423 singles) Total 
estimated value: $17,000 ~000 
to $29 ,000 ,000. 

·"' .. 

Excluding the Total oil refinery's impact~ the total acquisition 
cost would amount to some $30 Million. The feasibility and 
implication of such acquisitions should be immediately 

f 
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investigated. Appendix·' ·:;] ~rovides a suggested mechanism of 
implementation. Ultimately~ the e.cqu!sition of this area. for 
bufier zone - open space purposes repr~sents the most. effe<!t ive 
means of control. The exact deline)ition of these areas should be 
fi nalised once det ailed haz~rd s.ttalysis and s~dety studies by 
industry have been cpmplete<J1· 

10.3 F.2~ A' 

The results of th is analysis indicate that existing operating 
installations of the Port do not contr ibute to any t•isk of 
fatality at residential areas. There is, however 9 some risk of 
injury and/or property dam age .. f rom overa.ll po~t hazards, 
particularly for toxic gas "l"'elease situations . Overall, no 
residential primary risk areas result from existing , .. port 
installations •. 

This study, however, identified certain significant const raints 
on future land use allocation on vacant lands at the Port. The 
site of the proposed Boral L. P. G. installation is psr.ticularly 
sensitive from a hazard viewpoi nt and the use of a mounded 
storage would ensure a low risk interaction with adjacent 
existing facilities. !. 
The lands previously alloeated by the Simblist Inquiry (see 
figure 34} for the purposes of dry bulk/possible coal loader is, 
from 8 safety viewpoint, most suited for LP Gas and other 
flammable gases (llquified} and bulk l!quid chemical st:orege. 

The currently vacant l ands nominated as Worn eai Reserve is in a 
relat ively high risk area for open space use . These l ands do not 
in practice act as 8 buffer zone and could be usefully allocated 
for bulk l iqu id ch emical stot•age, subject to stringent 
environmental and safety controls. The same comments would also 
apply to vacant lands west of Womeai Reserve with the exception 
that the type of bulk liquids be selected to least hazardous. 

Figure ( 34} suggests a land use reallocation scheme fo r vacant 
lands at Port Botany in line with the results of this studyo The 
scheme should be the bs.sis of an ov2rall vacant land u~e 
l'eallocstion study for the Port. ·· 

As previously discussed? t he construction of Sim blist Road with 
a junction at Bumbore.h Point Road is essential to overall 
emergenc y response planning. In addition, Friendship Road should 
not be dedicated to Counc il and access controlled by the Ma:.-itim e 
services Boer·d. Friendship Road is exposed to significant rislc 
levels and access to the general public should be l'estr icted o 

The results of this &E:~~essm ~nt regarding emergency planning and 
pt•ocedures in the area indicate significant shortfalls as to a 
specialised co-ordinated response action and improvements should 
be implemented as a matter or urgency. Table 22 provides 
5pecific recomm endations in this regard. 
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11. IU..CO M M END.ATirul.S 

11.1 ~~om mendatio~s tAat llPDlY ..to s~m.ci.i.i~~!rial 
, Q.tianisations as I,tfuntUied in Tables 19 & 20 r-. .i/ 

1. Industrial organisations listed in tables 
~ 19 ,and 20 should, in the first instance, 

p.md·~·rtake a thorough and detailed review of 
· /the ·safety of the design, physical conditions 

' ari·~ operating methods of their plants, to 
inc:Hude: 

t \ ~ 

( i) ,-:'"' definition of all possible hazardous 
- '·· incidents related to eac~. significant 

inventory ot. hazardous ,inaterial in 
process and/or stora .. ge and a 
quantitative assessment ,of their risk 
i'tnpact to neighbouring facilities and 
to ·.1]le ge!feral pub lie using the 
consequence criteria in appendix G; 
and in accordance with Recommendation 
3 below; 

(ii) identification of the causes of those 
incidents as specified in (i) above 
arid definition of existing safety 
controls and protective measures to 
prevent, detect or lim it the impact of 
those incidents; · 

(iii) inspection of plants to determine the 
physical conditions of the critical 
controls and protective systems; 

(i v) Identification of deficiencies in the 
design and/or physical conditions 
and adequacy of safety controls and 
protective systems and comprehensive 
formulation of update contc..afs, as 
necessary, and in line with~ modern 
technological practices. 

UPDATE Qf'. 2. In consultation with the Department of 
Environment and Planning and the Department 
of Industrial Relations and in the light of 
the safety review recommended in (1) above, 
industrial organisations listed in Tables 19 
and 20 should prepare a timetable and provide 
firm commitments for the implementation of 
update safety controls and prot eet iv e 
m e a s u r .e s • T h e · t i m e t a b 1 e f or t h e 
implementation o~ . safety contr()ls update 
should reflect priorities to safety measures 
that would most 't'a.pidly reduce risk with due 
regard for cost effectiveness. 

SAFEIY 
c.Q.NT.RQLS 
BY INDUSTRY 
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3 . ... Subfi.equent to the formulation of updated 
~ai$..rd controls and as an integL"al part of 
the"' i rri-plem entation process, each of the 
indus~trial organisations listed in Tables 19 
and 20 shf:mld, in liaison with the Department 
of ,j:nvir_pnm ent and Planning, undertake a 
ha~~rd analys"is study to quantify cumulative 
risl< levels for each plant and conclusively 
determine whether the proposed hazard 
controls update are sufficient for the safety 
.bf t'he public and/or adjacent fac iii ties. 

i 
Resultant risk levels should be quantified on 
a cumulative basis and be consistent with the 
fol16wing risk criteria (as applicable to the 
type. of ·hazard and when considered in their 
totality): ; · 

(i) Fatality risk levels at the nearest 
r-esidential areas from the plant shall 
not exceed . one (1) chance in a 
m illi"on per p1rson per year 

<tO Incident heat flux radiation and/or 
;r explosion overpressure (as applicable) 

at the nearest residential areas from 
the p 1 ant s h a 11 not ex c e e d 12 • 6 
k W /m2 and/or 14k Pa at frequencies 
more than ten (10) chances in a 
million per year 

(iii) Incident heat flux radiation and/or 
explosion overpressure (as applicable) 
at the nearest residential areas from 
the plant shall not exceed 4. 7 k W jm2 
and/or 7kPa at frequencies m o1•e than 
fifty (50) chances in a million per 
year; 

(iv) Incident heat flux radiation and/or 
explosion ove r pressure (as 
applicable of 23k W ;m2 and/.oi- i4kPa 
at maximum frequ encies of fifty (50) 
chances in a million per year shall be 
contained within site boundaries. 

(v) Whenever applicable, in-plant accident 
propagation potential estimated in 
terms of 25kW/m2 and/or 35kPa (as 
applicable) shall not exceed levels of 
fifty (50) chances in a million per 
year. 

l 
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In additiQn to the implementation of safety 
contr~s ~i~nd protective measures update, 
industrial~ organisations listed in Tables 19 
and 20 should formulate and i lliplem ent 
m an ege m ent structures and procedures and 
operating methbds consistent with the level 
2f safett; reqtfired. The adequacy of those 
;f)rocedu~s and methods should be evaluated as 

" · ·""' p~ of the hazard analysis requirements 
recomme~ded in (3} above. 

- t ' 
11.2 ~..C9...1Dlll.~tions~ that apply ~.a.za.r.d9...us. 

industry {present and ~Dr..Q.l)OSed) within the study area 
\ 

Cilld.lUATIV.E 5 . 
R.IS.K 
G.QliT.R..<lL..l'.ftQ.M. 
NEW INSIA.LLA=. 
TI<lN..S 

HAZARD 6. 
G..QliT.RQLS AT 
T.HE_TOTAL 
MQ_W A M P.Q.L 
QlL 
REFINERY 

. \ 

....---
Expansior:ts. to existing processes and/or 
storage . filcilfties in the area edged black on 
Figure · 3 and/or the introduction q{ new 
installations of the type listed in Thble 14 
in that a:re.a"' should proceed only when it is 
demonstrated~ through preliminary' hazard 
analysis stud1~s at :'\ the development 
application stage that · the relevant risk 
levels ; from the whole olant are cons istent 
with ~the safety criteria indicated in 
Recommendation 3 above. 

Any expansions or introduction of new 
installations ·in that area, which have been 
approved on that basis should, prior to 
commenc e ment of operations, undertake 
detailed hazard analysis and hazard and 
operability studies as an integral part of 
detailed design considerations to ensure 
relevant risk levels are contained within 
site boundaries. 

Specif ically~ and in addition to significant 
upgradi ng of safety controls at the existing 
Total (now Ampol) oil refinery at Matr aville 
in lin e with Re commendations 1 to 4 
inclusiv e , no ex t ensions to refining 
a c t i v i t i e s n or ad d i t i o n s t o s t o.f a g e 
facilities f or petroleum and petroleum 
d e rivativ e produ cts inc luding liquefied 
petroleum gas (L.P.G.) should be permitted at 
that refinery unless: 

( i) Recommend a t io n 5 above is f ully 
compli e d with; and 

( i i ) all L . P.G . and other liq uified 
flammable gases storage facil i t ies 
associated w it h the refinery ar e 
relocated to the Bunnerong Power 
Station site. 
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..Any i J>ressurised L. P. G. storage with in the 
afea~dged black on Figure 3 should r1ot be 
perm itte·d unless: 

(i) ~ Rec)>mmendation 5 above is fully 
vi complied with for storage vessels 

..: . -
;t' exceeding 3~ tonnes in aggregate 

storage capac1 ty; 

l 
-·{ii) ' all storages are fully protected 

against mechanical dam age, flame 
imping_ement and prolonged exposure to 

1 heat radiation with preference given 
. ..-to underground or mounded facilities; 

(iii) transfer of L.P. G. into ortfrom each 
storage vessel does not exceed one 
tenth ( 1/lOth) of the ve~sel storage 
elipacity (per hour) unless it can be 
conclusively {lemonstrated that the 
risk 'v criteria specified in 
Recommendation 3 are fully complied 
with and multiple automatic shut-off 
and other systems are used to prevent 
tank overfill and/or leakage from the 
transfer pipeline system. 

As a matter of policy, all industrial 
organisations currently operating or 
proposing to operate in the area edged black 
on Figure 3 should undertake comprehensive 
annual hazard audit for their whole 
installation with special emphasis on those 
parts of their operations with a potential 
for major hazards. In all cases annual 
hazard audits should be based on the 
principles specified in Recommendation 1. 
Modifications to plant and equipment should 
include a critical safety analysis by way of 
hazard and operability investigatiqns or 
other methods of detailed safety revi~w. 

Industrial organisations currently operating 
or proposing to operate in the area edged 
black or Figure 3, should formulate and 
implement formal organisational procedures 
for recording and analysing hazardous 
incidents and atypical occurrences which 
could have resulted in a haz ardous incident. 
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..Industrial organisations listed in Tables 19 
'fjind 20 should undertake an overall fire study 
1>ase.d on the safety review the principles of 
which are specified in Rec·ommendation 1 and 
td" inc}pde:-

. ~ 

., ( .. ) 
• II 
', 

,.,- .. 

1 

.::.. an overall review of fire fighting 
proteetion and prevention measures at 
each installation identified, with 
specific emphasis on fire fighting 
media appliances and practices; 

~-

flammable and/or toxic gas detectors 
and alarms and other forms of leak 
detection; 

. (fi"i) .- provision of steam or 1Jater curtains 
to assist in gas dispersi.6n; 

(i'v) ·.., passive fireproof ' insulation on 
' c.ritieal' _structures, vessels and 

sensitive plant items; and 

r (v) selective use of fixed sprinkler 
~ system with facilities for induction 

of a film-forming foam where 
hydrocarbon spills are the major 
risks. 

Implementation of the results of fire studies 
and update of existing f.ire protection and 
prevention facilities in line with the 
considerations outlined above are urgently 
recommended as a matter of priority for all 
installations listed in Tables 19 and 20. 

The subject investigations and implementation 
measures are to be undertaken in liaison with 
and to the satisfaction of the Department of 
Environment and Planning and of the Board of 
Fire Commissioners. 

.fi .. 
Industrial organisations listed in Table 21 
should, as a matter of priority, formulate or 
update (as applicable) their internal 
emergency procedures with the view of 
formulating an overall emergency plan of 
action for the whole instailation. 

In all cases, emergency r>rocedures for each 
installation are t o be: 

(i) in accordance with the Emergency 
Procedures Guidelin es published by 
the Botany Bay Hazard/Emergency 
Committee; 

.; 



1N.12ll.SI..R.!A..L 
MUTUAL AID 
G...R_OUP IN 
THE AREA 

(iii) 

- 90 -

,co-ordinated with adjacent fac.ilities 'o reflect the nature and extent of 
hazards present at those neighbouring 
installations~ . } . 

tormul.fited and implemented as to 
~~·e fl e e t t h e h a. z n r d s of t h e i r 
operations a.s determined by the safety 
review specified in Recommendation 1 
atad by detailed hazard analysis as set 
out in Recommendation. (3). 

Copies of all such procedures should be 
lodged with the Department of Environment and 
Planning'" for access by the Botany Bay 
Hazard/ Emergency Sub-Committee.· ,;· 

12. The Department of Environment and Planning 
should !nitiate and promote discussions 
amongst all ·operating companies in the study 
area, particularly those listed in Table 21, 
with the aim of establishing, on an o·n- going 
basis, an industrial mutual a id group in the 
area. ~ The m e.in functions of this mutual aid 
group ~ould in~lude~ 

( i) improving understanding of the nature 
of hazardous incidents which could 
occur in the area. and of the 
appropriate emergency responses; · 

(ii) improving awareness of the nature of 
specialist emergency and fire fighting 
facilities which could be available 
from other industries , and of possible 
benefits of stand~Zrdisation in some 
fields; 

(iii) exchange of inform at ion on mitigating 
measures for the avoidance and control 
of hazardous incidents and em ergen~jes 
and formulation of standards; 

( iv) co-ordination of industry's emergency 
procedures with those adopte d by 
relevant state emergency organisations 
including the Police, the Board of 
Fire O>mmissioners snd State Emergency 
Sei"\dces; 

{v) the dissem in at ion of relevant safety 
information to local councils and to 
the gen€ral public in the area. 

I... 
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11.3 &u:9~$nd"-~ions that rft!Ate to la~~ntrols.JlD..d 
Dlannmg· ~ . 

LAND USE 
CQ.N:IRQ.LS 
fRIMARY 
Alm , ._ 

~iff~ 

..._ 

13. rhe ~epartment of Environment and Planning 
s.hwllb initiate immediate adi.rul to ensure 

. .....rthat.:::.the following land use planning controls 
_i·· in the area identified on Figure 35 are 

implemented: · 

-- J 
-~ 
. (i) no intensification of residential 

developments within the areas referred 
to as "Primary" and "Secondary" Risk 
areas to be allowed without the 
consent of Botany or Randwick Councils 
(as applicable) a..ru1 t)le concurrence 
of the Director of Bnvironm ent and 
Planning except whe're the land is 
affected by a direction under section 
101 of the Environmental Planning and 

! 

(i i) 

· '--~ssessm~t Act; 

generally, all developrn ent involving 
the erection of a building, the 
carrying out of a work or the use of 
land or of a building or work, or the 
subdivision of lands within the areas 
referred to as "Primary and Secondary" 
risk areas should require the 
concurrence of the Director of 
Environment and Planning; 

(iii) repeal provisions which increase 
residential dwelling density within 
the areas referred to as "Primary and 
Secondary" risk areas. The aim of e.ny 
rezoning should be to expose fewer 
people to potential hazards than would 
result from a residential development; 

(iv) all lands within the area ...edged black 
on Figure 3 should be c"overed by a 
direction under section 101 of the 
Environmental Planning and Assessment 
Act. The provisions of Recommendation 
5 · should apply to any 
intensification of industrial 
developments in that area. 

It is recommended that the Department 
initiate a Regional Environmental Plan, the 
basis of which is outlined in Appendix J by 
way of implementing the planning control 
provisions outlined above. 
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14. ·~el!~- the program of safety upgrading and 
c-ont)ol . measures a.n...d the results of 
detailed ~~hazard analysis for those industrial 
organi$ations listed in Tables 19 and 20 and 
in accorda~ce with Recommendations· 1 to 4 
inclu..sive .lndicate the relevant risk criteria 

r~ are ~ot contained within the boundaries of 
the ... industrial complex, then the Department 

-"Of Environment and Planning should 
invesf·igate and implement in liaison with the 

·industrial organisations concerned an 
acquisition program for all properties with in 
whic.h the assessed risk levels exceed the 
Depar'tm ent of Environm eht and Planning's 
criterta'. Table H1 to be used as a guide 
identH'·ies .~ the risk contribution t,rom each 
industry to residences affected. /Figure 36 
indicates residential lands for acq u'isition. 

t BAYER 15. 
•l> • ; 

The Bayer<- chemical plant at Botany should be 
£LAliT _AT 
BOTANY 

LAND USE 16. 
CONTROLS AT 
fQRT BOTANY 

WCATIONAL 17. 
GUIDELINES 
FOR HAZARU
QU.S INSTALL
ATIONS 

encouraged tQ relocat~. No extensions at the 
plant should b"e perm ifted. 

Thd Department of Environment and Planning 
in liaison with the Maritime Services Board 
should initiate appropriate action for the 
implementation of the land use reallocation 
scheme for vacant lands at Port Botany. 

The Department of Environment and Planning 
should formulate and publish locational 
guidelines for residential areas in proximity 
to hazardous installations and for the 
general hazard locational requirem enb for 
such installations based on hazard analysis 
considerations. Relevant State/Regional 
environmental planning policies should be 
formulated in that regard. 

11.4 B.e~...m...m.erulations that relate to e m~ncy plannin(€, fill. 
fightinit fa.cillities and action r;>lan by Q.Q.ve"rn ment ..,.r 

FIRE .A.li.D 18. 
EXPWSIQN 
CONTROLS 
li.Y 
GOVERNMENT. 

... 

An interdepartmental commit tee comprising 
representatives from the Department of 
Environment and Planning, the Board of Fire 
Commissioners and the Department of 
Industrial Relations should be established 
with the main objective of formulating and 
i mplem enti ng fire, explosion and toxic gas 
releases prevention and protection rn easures 
for the overall industrial complex , edged 
black in Figure 3, to include: 
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a comprehensive assessment of fire 
water adeq uacy and reliability, 

"-- specifically for the Botany /Rand wick 
industrial complex, with the aim of 
\mproving fire fighting provisions in 

Jhe area; ... 
an overall review of organisational 
fire fighting services including 
specialised appliances and 
effectiveness of response; 

the feasibility of establishing a 
,_ specialised fire brigade station in 

,.-.-, the area with specific 

(iv) 

(v) 

.. responsibilities for the provision and 
co - ordination of -:specialised 
equipment, training, appliances and 
manpower to cope with all types of 

• '=1, hazards identified in this study; 
"\.., ·~ 

an"'~overau · ·review of all relevant fire 
prevention and protection standard 
.requirements to ensure compliance with 
hazard analysis and hazard and 
operability studies principles and to 
reflect the locational safety 
constraints of the study area; and 

initiate discussions with and among 
operating industrial organisations in 
the area with the view of establishing 
a centralised storage area for 
specialised foam and dry powder fire 
fighting media of adequate capacity. 

The Botany Bay Hazard/Emergency 
Sub-Committee should appoint a working party 
to include representatives from the 
Department of Environment and Planning, the 
Police Department, the Board _ of Fire 
Commissioners and industry representatives to 
formulate and implement an overall 
emergency/counter diaster plan for all the 
hatched area indicated on Figure 30. The 
plan should form a master co-ordinated 
emergency and evacuation action plan for the 
area with specific emphasis on: 

(i) significantly updating and co 
ordinating the Police 'C' District 
plan and the Maritime Services Board's 
MARDAP plan to include all types and 
extent of possible fires 9 explosions 
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. and toxic gas releases as identified 
i; in the risk assessment study for the 
-. Botany/Randwiek industriru complex and 

Port Botany9 
. \ 

the formulation of comprehensive 
~~'specffic ~mergency ~nd evacuation 
;.~-procedu res that closely relate to the 

findings of the study referred to in 
i( i) above. The -whole t)lan should be 
based on the findings of that study; 

(iii) the formulation and publication of an 

(iv} 

~ 
( v) 

outlJ.ne emergency action plan booklet 
.,..Wr local councils, industry and the 
general public in the area; 

I 

clearly specifying and agreeing on the 
specific role of each organisation 
involved in the implementation of 
emergency and evacuation procedures 
under various postulated conditions 
as nominated in the risk assessment 
study for the area; 

clearly and specifically nominating 
access evacuation routes, control 
points, rn anpower and appliances 
requirements as well as community 
heal th and other services availability 
and adequacy. 

The plan must be fully· co-ordinated and 
integrated with industry's emergency 
procedures through t he mutual aid group 
recommended in Item 12. 

The construction of Sim blist Road to im pt·ove 
emergency access at Port Botany and the 
upgrading of the tii·e watet• m a.in supply at 
the port to a. doubling of the exis~ing 

capacity should be i m plem en ted prior to '' any 
additional f&eilities bec oming operational in 
the port area. 

The Mari t ime ServicM Board, in l iaison with 
the Department of Envii"onment and Planning 
and operating eompanies at t he Port~ should 
init i a t e d e ta iled inve:sH ga tions w i t h t he 
view of : 

0) up g i•a ding fir· ~ p r- ot e ction and 
prevention me asures at the b u lk 
liquids w had with special em ph as is on 

r 
~· • I 

i 
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t he provision of adequate quantities 
and means of application of foam and 

'- dry powder for spill fires; 

·provisions of adequate measures for 
~detecting and isolating pipeline 
leaks from the pipeline corridor such 
that such leaks are isolated from the 
inventories other than the line 
contents within three (3) minutes of 
the start of the leak; 

formulating and implementing an 
,_ overall and comprehensive security 

management plan for Port Botany aiming 
-e.t ensuring strict control access to 
general Port areas for apy member of 
the general public, sp·ecifically the 
retention of Friendsh.ip Road as . a 

·."'c private road with upgraded security 
ar-.rangem en..ts; 

~l • :, 

formulating and implementing a 
comprehensive shipping hazards plan 
for Botany Bay, based on hazard 
analysis considerations with the main 
aim of specifying shipping routes and 
hours of operation and designating an 
exclusion controlled zone for general 
maritime vessels in line with overseas 
practice. 

The Department of Environment and Planning 
should, in liaison with the New South Wales 
Traffic Authority and local councils, 
formulate and implement a r oute network for 
dangerous goods road tankers. The route 
network should be based on: 

(i} traffic and road capacity/ level 
service considerations; 

of 

(ii) land use implications with particular 
emphasis on safety constraints and 
impact s based on comprehensive hazard 
analysis considerations; 

( iii) t r ansportati on econorn ics and 
operators1 requirem ents. 

The list of designated developments under the 
Env ironmental Planning and Assessment Act 
Regulations should include hazardous 
installat ions storing, handling and/or 
processing hazarqcius mat erial in the maxim urn 
quantities spec jfied in Table 14 . Hazard 
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audit ·' a-nd / risk assessment 
incorpo.rat~~d .(!s standarod 
environmental impact 
assessment as applicable. 

studies should be 
requirement s for 
statements nnd 

TQe D!m(~rou§- Goods Act e:nd current 
Australisrt~·safety standards should be am ended 
to ~lude: 

(i) !Jlan'datory requirements for the 
preparation of emergency procedures as 
part of annual licensing provisions 
for . the handling, processing and/or 
stor._age ·of dangerous goods; 

{ii) prov.isions fo r the preparation of 
hazard and operability investigations 
as a requirement of the Act; 

-~ 

(iii) hazard analysis as a requirement of 
Australian safety standards 
particularly the I... P. G. Code • 
.. 

~ 25. Establibm ent of an Environmental Risk 
R.IS.K Council, under secoon 22 of the 
G.Q..llNClL Environmental Planning and Assessment Act -

a) to consider and recommend to the 
Minister a new Act or regulation, or the 
drafting of appropriate amen<;lments to 
the Dangerous Goods Act and/or 
Occupational Heaith · and Safety Act to 
require review of all existing 
chem i c &l/petroehem ical processing 
plants and storage facilit ies to obtain 

(i) a hazar d audit of the plant and its 
operations , including storage 
facilit ies, plus any necessary hazard 
and operability studies; ,:·'· 

(i i ) an ove r all safety update, on 
direction 1 of those facil i ties 
identi f ied in Ta bles 19 and 20; 

(i i i) necessary powers of i mplem ent a tion 9 

inc luding t h e a bil ity t o requ ire 
contribution tow ards acq uir ing 
properties signific antly at risk from 
ident ified plants; 



.. 
~ 

b) 
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to· ·oversee the implementation of the 
r~comJllendations of this report with 
particular emphasis on any land-use 

.Jll·ontr.Ql measures in the areas affected 
1:< including as a last resort, measures to 

acquire those properties where high risk 
remains in spite of updating of safety 
·tontrols at the plants); 

·~, to initiate an overall co-ordinated 
\ mechanism for the integration and 

. · i\m p . .J:.e m entation of the 1 ate s t 
-trevelopments in industrial safety 
eontr·ols into the overall .... planning 
process. 1 

The recommended membet..ship structure of the Councjl is: 
"\:.. 
'• 

Department of Environ·~~ent an<k.,Planning 

Department of Industrial Relations 

Board of Firet Commissioners 

Police Department 

Botany Municipal Council 

Randwick Municipal Council 

Australian Council of Trade Unions 

ICI Australia Ltd 

Australian Gas Light Company 

Shell Australia Ltd (or CSR Ltd) 

Australian Chern ical Industry Council 

Independent person with special qualifications 
(to be nominated) 

SPECJALISED 
HAZARD 
ASSESSMENT 
UlUJ'_.1illll.lN 
DEe 

26. A specialised unit should be established with 
the main functions to include: 

(i) overseeing the implementation of all 
recommendations specified in this 
report with particular emphasis on 
co-ordinating and providing technical 
assistance to industry and relevant 
Government departments; 



( ii} 

(iii) 
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,.- _ 

establishing ~ specialised hazard 
cl assif} ... Qatio_ri and notification system 

.r· for he:j:!udoU's installations throughout 
··the Sflite in line with overseas 
_..,fi7"ractices and requitem ents; 

.f 
dev·elopment 1:1nd in"!plementation of 
advanced hazard analysis and hazard 
and operability techniques as an 
integral part of the land use planning 
proces.sr 

(iv} development of an assessment m echa•nism 
including residential developments in' 
proximity to hazardous installations 
and the formulation of relevant 
policies and guidelines; 

(v) overall co-o!:'dination of the relevant 
stat§ tory requirements and the 
integration of sucn requirements into 
the plann ing process; 

(vi) environmental imp net assessment of 
developments as designated in Table 
14. 

r . 

l 
' ! 

' i 
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1~:1:;: APPENDIX A 
~· 

·~f.Kll}...B.E.S 

Gener aliz;d Lo.~ali ty Map for the Study Area 
The Stug.y~ Aroo 
~~tany-JJ:andw iek and Port Botany Industrial 
Complexes 
Tdfal Radiated Heat from Tank Roof fires 
Gener.ali~d Heat flux separation distances 
( sttie~ .tanks) 
Estimated eonsequence of fireballs heatflux 
(Butane) 
UneonfinJd ... vapour eloud explosions 
Hazard nnges for various release rates of Chlorine 
General 1::;8you1 - ICI .,.., 
General ' Layout - ESSO .l 
General Layout - AMOCO 
General Lay~t - H.C . SLEIGH 
General Layout - B . P 
General Layout ~, A.C. ID\TRICK 
General Layout - -A. P • M ' · 
Generat Layout - KELLOGGS 
Genera Layout - CARBA AUSTRAliA 
Genera Layout - JOHNSON ll JOHNSON 
General Layout - WOOL PROCESSORS 
General Layout - BAYER AUSTRALIA 
General Layout - TOTAL REFINERY 
General Layout - CALTEX 
General Layout - LAPORTE 
General Layout - LIQUID AIR 
General Layout - C.T.A.L. Container Terminal 
General Layout- A.N.L./C.T.A.L. Container Depot 
General Layout - ICI - LPG a nd Ethylene terminal 
General Layout - PD OIL & CHEMICAL STORAGE 
General Layout - TERMINAlS 
General Layout - BORAL 
Pipeline failure - contr ibuting events 
Vessel failure - contributing events 
Impaets f rom Heat Radiation - CALTEX 
Fatality Risk levels for ~ illion p e r person 7 
CALTEX per year ·' 
I mpaet f r om Heat Radiation - ESSO 
Fatality Risk levels per million per per son per 
year - FSSO 
Impaets f rom Heat Rad iation - BP 
Fatality Risk levels fo r milli on per person per 
year - BP 
Impaets from Heat Radiation - TOTAL 
Fat ality Risk levels per mill ion per pe rson per 
year - TOTAL 
Impaets from Heat Radiation - H.C. SLEIGH 

Fatality Risk levels per million per person pe r 
year - H . C. SLEIGH 
Impaet f r om Heat Radiation - AMOCO 
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Figure 12( b) Fatality aisk J.evels pe r- million per person per 
year - AMOCO. -~ 

Figure 13(a) Impac ts from Heat Radiation - PD Oil (Bulk 
Liquids) • 1 

Figure 13( b) Fatality Risk levels per mill ion per person per 
year :;. PD OiJ:~{Bulk~Liquids) . ~ 

Figure 13( c) Fatalft y Risk .:-tevels per rn illion per pers~n per 
-,, ye.ar - _2.P Oil (LPG). 

Figure 13(d) Frequency of Exceeding 4.7kW/m2 and 7kPa- PD Oil 
(LPG) ' 

Figure 13( f) Fatality Risk levels per million per person per 
yea1• - PD Oil (combined LPG and bulk liquid) 

Figure 13(g) Frequency of Exce~d ing 4.7kW/m2 and 7kPa- PD Oil 
(combined LPG-and' bulk liquid) 

Figure 13(h) Frequency of E_?tceeding 23kW/m2 and 14kPa- PD Oil 
(combined LPG and bulk liquid) ~, 

Figure 14( a) Impacts f rom Heat Radiation - TERMINAlS ' 
Figure 14( b) Fatality Risk levels per m illior:t pe.r person per 

year - TERMINAlS , ... 
Figure 15( a) Impacts from Heat Radiation - ICI, LPG and Ethylene 

terminal · 
Figure. 15( b) Fatality Ris k levels per million per person per -

ICl, LPG &: Ethylene terminal · 
Figure 16(a) Frequency ol-Exceeding 4.7kW/m2 a·nd 7kPa- BORAL 
Figure 16( b) Frequency of Exceeding 23k W /m 2 and 14kPa - BORAL 
Figure 16( c) Fatality Risk levels per mill ion per person per 

Figure 17 (a) 
Figure 17(b) 

Figure 18(a) 

Figure 18{b) 

Figure 19 (a) 
Figure 19( b) 
Figure 20(a) 
Figure 20( b) 

Figure 21(a ) 
F igure 2l(b) 

Figure 22 

Figure 23(a) 
Figure 23( b) 
Figure 23( c) 
Figure 24 

Figure 25( a) 

Figure 25(b} 

Figure 26 

year - BORAL 

Frequency of Exceeding 4.7kW/m2 and 7kPa. - ICI 
Fatality Risk levels per million per person per 
vear-I.C.I 
Frequency of Exceeding 4. 7k W /m 2 and 7kPa - TOTAL 
REFINERY 
Fatality Risk levels for m ilHon per person per 
year - TOTAL REFINERY 
Im pac ts from Heat Radiation - COLLIE 
Fatality Risk levels per person pe r year - COLliE 
Impacts from Heat Radiation - A.C . HATRICK 
Fatalfty Risk levels per person p er year - A.C. 
HATRICK 
Impacts from Heat Radiation - CATOLEUM .. ~ 
Fatality Risk levels per mill ion per person per 
year - CATOLEUM 
Fatality Risk levels per million · per pei."son per 
year ~ BAYER 
Impact of Toxic Gas Release - PD Oil 
Impact of Toxic Gas Release - TERMINAlS 
Impact of Toxic Gas Release - iCI 
Transfer Pipelines in the Study Area -
Port Botany 
Frequency Exceeding 4.7id'J/m(l2= and 7kPa
- Port Botany 
Fatality Risk levels per mill ion per person per 
year - Port Botany 
Composite Fatality Risk Map - Study Area 
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Figure 27 
.. ~· '{; :-. 

Com po..§.ite Heat Flux and Explosion Over pressure -
Study ~ea-. 

Figure 28 Composite Impact of Toxic Gas Releases- Study 
Area ": \ 

Figure 
Figure 
Figu.re 

.~.Pig-uh 
Figure 
Figure 
Figure 
Figure 
Figure 
Figure 
Figure 

Figu1'e 
Figure 
Figure 
Figure 
Figure 
Figure 
Figure 
Figure 
Figure 

I 

29 (a) Risk ArJas Classification AMOCO 
29( b). Risk ~eas ~lass if ication - A. C. HA TRICK 
Z9(cT "" Risk ~eas Classification H.C. SLEIGH 
~(d) _..$.isk Areas Classification - ICI 
29(e) . Risk Ar~eas Classification - TOTAL OIL REF1NERY 
29(f) Ris~ Areas Cle..ssification- TOTAL 
29 (g) Risk Me as Classification - BP 
29(h) Risk Areas Classification- FSSO ' 
29(i) Risk keas J:lassifice.tion - CALTEX 
29(j) Risk ~ Classification - BAYER 
29(k) Risk Ar...eas G'la.ssification- ICI LPG and Ethylene 

terminal ., 
29 ( 1) 
29( m) 
29 ( n) 
30 
31 
32 
33 
34 
35 

J Risk Areas Classification BOR AL 
Risk Areas Classification - PD Oil 
Risk Areas -~lassifice.tion - TERMINAlS 
Composite Risk Areas Classification - Study Area 
Past Incidents ~'ithin th:~ Study Area 
Stages . in en Emergency Pla.n 
Watet Supply for Port Botany 
Real.l~c a tion of Vacant Lands at Port Bot any 
Recommended area tor the control of land-use and 

Figure 36 
e m erg en cy p le. n n i ng due t o Hazard Indus t r i e s 
Recommended area (or the acquisition of residential 
lands 
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1. Companies surveye~· wi.t!'l-in the Study Area 
J . .:~: 

2. Est.abl..l§hm ent dates of rli ajor Industl•ies 
in the Stud~At>ea : 

r 

3. Probability factors for events. 

4. Consequences of He~t Radiation 

5. Effects of Explosi.o·n Overpr'essure 

6 . Effects of Different Concentrations of 
Toxic Gases 

.. 
7. Audit Quantities of Hazardous Materials 

8. !nventory of Hazardous Materials in the 
Botany /Randw ick ~Industrial Complex and 
Port Botany ·~ 

9. The Nature of Hazardous Incidents in 
the Study Area 

10. Types ot Hazards identified by 
1!0JD..~ 

ll.(a) Consequence Analysis : Sto;.·age Tank 
fires 

11. (b) Consequence Analysis : LP Gas and 
Other Liquified Flammable Gases 

11 . (c) Consequence Analysis : Toxic 
Gas Release 

12. Pctential for Accident propagation 
within facilities. 

13. Review of Recen t Hazardous lncidents in 
the Study ArefA. 

14:. Hazardous Activities to be 'designated' 
by inclusion in Schedule 3 to the 
Environmental Planning and Assessment 
Regulations. 

15. LP Gas : Comparison of Code Requirements 
with Hazard Analysis Cons!deL·ations 

.. 
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l 

16. 

17. ' 

18. 

19. 

20. 

21. 
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Overseas limttaf!(Qns on Population 
Densities in the -~eig_hbourhood of Small 
LP Gas. Storage and Distribution 
facilities. ~ \ 

I 

Possibl~ ·order of! Fin Brigade 
Respon~ .to an .£m ergency Situation 
'at. RQh B~any. 

Pipel.ines . w lthin t~e Botany /Randwick 
~ t ' 

Industrial Co ~plex and Port Botany. 
; 'l 

I 

Companies recorh rpended as needing to undertake a 
comprehensive s~.ty'-review and hazard audit. 

Companies which-are f n need of a detailed fire~: 
.safety study. .! 

/ 

Companies which ·are'\:)n need of undertaking or updating 
emergency procedures'· in, 
the study area. '\ .. 

22. Emergency Pla9ning Action Requirements. 
~ 
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.. TA,;BLE {11 
f ~ . ..._ 

G..Q.MP.ANIES SURVEYED W:fi'HI~ THE SfUDY AREA 
I 

ICI Austr·alia Ltd. ~~ Bot~ny (Chern ical/Petrochem ical) 
Esso Aust9ftlia - BAt any (storage term ina!) 

·: AJ"Q.oco 11.tfstralia - Botany (storage term inel) 
H.()~SThigh .~Randw,ick (storage terminal) 
~ .P. Australia - Bd,tany (storage terminal) 
Total Distributi~~ - Botany (storage terminal) 
A.C. Hatrick - ' Botany (Chemicals Manufacturers) 
APM - Randw ick/B,otany (paper mill & recycling) 
Cat oleum - Botany XChem icals Manufacturers) 
Kellogg - Botany (FOod Processors) 
Carba - Botany (CO~ processors) ~· 
Johnson &: Johnson - Botany (Medical & Hygenic) ; 
Mayne Nickless - Botany (Transport) .! 
Ampol - Botany ( TI'IJck_ Service) 
Wool Processors - Botai'fy (processors) 
Fibre Containers - Randwiel< (packaging) 
Continental Distilleries - Bd'tany (J::H'stillers) 

• Bayer - Botany (Chern ical blenders & Manufacturers) 
Total Oil Refiner~ - Randwick 
Caltex - Botany f!'storage terminal) 
La Porte Chern icals - Botany (Chern icals Manufacturers) 
CIG - Botany (processing & storage) 
Liquid Air - Botany (processing & storage) 
Collie - Botany (Ink Manfuacturers) 
Sea Containers - Botany (Freight Depot) 
Davis Gelatine - Botany (processors) 
Ready Mix - Botany (concrete batches) 
Crest Chern icals - Randw ick (Chern ical storage/packing) 
Knebel - Botany (kitchen prefabricators) 
Shead's Transport - Botany (Transport) 
Meta! Recyclers - Botany (recyclers) 
Cubico - Botany (Freight Depot) 
Em ail - Botany (appliance manufacturers) 
Alfa Romeo - Botany (car assembler) 
ACI - Botany (insulation materials) 
Pulford Compressors - Botany (compressor assembler~ 
Transport Services - Botany (Transport) ~ 
ANL Port Botany - Botany (container terminal) 
CTAL Port Botany - Randwick (container terminal) 
ICI Port Botany - Randw ick (hydrocarbon storage) 
PD Oil & Chern icals Port Botany - Randwick (storage 

terminal) 
Terminals Pty. Ltd. Port Botany - Rand wick (storage 

terminal) 
Boral - Port Botany - Randwick (proposed LPG storage) 
Electricity Commission of N.S. W. Bunnerong power 

station - Randw ick 
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.· TABLE (21 
,ESTABLISHM ENfj)A~»S OF MA.JQR INDUSIR!ES IN THE STUDY AREA . 

l;" . 

Firm 

Davis Gelatine __ 1 
/ 

Kellogg 

Product 
\ 
•' 

~t4f 4. 
.. 1"4· 

~-Paper, cardboard packaging, 
recycling 

. 4-
:Gelatine products used in 

·.. food industries and 
· ~ photography 
\ \ ,_ 
,..cereals 

Johnson &: Johnson Pharmaceutical, surgical 
and health aids 

Imperial Chern ical 
Industries (1. C .I. ) 

Carbpn bisulphide, 
polythene .. 
major el tensions\ 

Crest Che·m icals t Industrial chemicals 
\-

A.C.Hatrick 

Caltex 

Collie 

Total 

H.C . Sleigh 
(formerly Golden 
Fleece, now Caltex) 

B.P. 

Amoco 

Cat oleum 

formerly Re ichold 
Industr ial Chern icals 

Petroleum terminal 

Printer s ink and printing 
plastic 

Petroleum refinery 
new r efinery plant 

Petroleum storage 
major extensions 

Bulk fuel terminal 

Bulk fuel term inal 

Silico-alum ina catalysts 

La Porte Chern icals Industr ial chemicals 
(hydrogen peroxides ) 

Esso Bulk fuel terminal 

Establishment 
Date 

1901 

1917 

1928 

f' 1936 
! 

1942 
1957,1977' 
1979-1982 

1943 

1949 

1956 

1959 

1948 
1956 

1958 
1977 

1_.9 60 ,.,. 
~f 

1961 

1963 

1963 

1966 



J 

! 
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l 

t 
l 
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TABLi {31 
. ~ ~ 

£.RQ.BABILUY ~Af~ USE~·IN THE SfUDY AREA 

' ' "'\;: ........ 

Item 

* Stora·"e Vessel 
( st o c k t.an.ks.) 

* Drum fill 
areas, etc. 

• f~re Vessel 

• ~ure Vessel 
(mounded) 

Seal 

Shaft 

Casing 

j 

J· f -F 1lure Proba-
bility (in one 
m illi~n per 
year -p\er ._ 

item}- · 

600 

"'\:, 
- ~'!' 

0 .l 
"<\~. 

N/A 

~ 
2 

0.1 

10 

0.4 

6-12 

5000 

200 

20 

Fire Proba-
bility (in one 
million per 
year per 
item) 

l ,000 

"\ 10 
'; 

1,000 

1 

0.05 

2 

0.02 

0.20-0.50 

50 

4 

l 

Toxic Fume 
release (in 
one million 
per year 
per item) 

'IF· 

/ 140 

30 

N/A 

1 

0.05 

1.5 

0. 01 

0.01-0.1 

4 

0.2 
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p '{i'· TABLE (41 
f ~-

CQNSEQUENC..ES QF HEAT~ RADIAT!ON 

Heat Radiation 
(k W/m 2) 

' t-•·. 

-- t 

2.1 I 

4.7 

12.6 

23 

'i 
' 

J 
- ~ , 

~ \ 
I 

' \ 

'\:.. ',. 

Effect 

Received from the sun at noon 
in summer 

Minim urn to cause pain after 
1 minute 

Will cause pain in- 15- 20 
seconds and inju~ after 
30 seconds exposure (at 
least second degree burns 
will occur) • 

\ 

30% chance of fatality for 
continuous exposure. 
High chance of injury. 

Cause the temperature of 
wood to a point where it 
can be ignited by a naked 
flame after long exposure. 

Thin steel with insulation 
on the side away from the 
fire may reach a thermal 
stress level high enough 
to cause structural 
failure. 

100% chance of fatality for 
continuous exposupe t o 
people and 10% chance of 
fatality for instantaneous 
exposure. 

Spontaneous ignition of 
wood aft e r long exposure. 

Unprotected steel will 
reach thermal s tress 
tern peratures to cause 
failure. 

Pressure vessel needs to 
be relieved or failure 

" would occur. 



i 

'· 

; 
_.;. 

'i-· 
l 

Heat Radiation . · 
(kWfm2) 

35 

60 

- 108 -

t 2 -

Effect 

Cellulosic mat erial will 
pilot ignite withfn one 

. t m mute exposure/. 

25% chance of 'fatality if 
peqple are exposed 
inshmtaneously. 

100% chance of fatality 
for instantaneous 
exposure. 



I 
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~ ~ ~~ TABLE 151 .. __ 

E,F..f.E.GTS OF EXPW.s.IQJLOVERPRESSURE (AS ADOPTED IN THIS STUD):} 

': ' Ex~losion Ove..LW'~--~----------Eil~ 
tl ~ 

3. 5 kPa (h .... .s psi)~: , _,....,. 
At'~." 

. l 
! 

! 
7 kPa (1 psi) ' 'i \ 

- ·· 

14 k P a ( 2 psi ) 

21 kPa ( 3 psi) 

35 kPa ( 5 psi) 

7 0 k P a (1 0 psi ) 

90% glass breakage 

No fatality and very low 
probability of injury. 

Damage to internal 
partitions and joinery 
but can be rep a ired. .,. 
Probability o(i" injury is 
10%. No fatality. 

'ilouse uninhabitable and 
badly cracked. 

Reinforced structures 
distort 

Storage tanks fail 

20% chance of fatality to 
a person in a building. 

House uninhabitable 

Wagons and plant items 
overturned 

Threshold of eardrum 
damage 

50% chance of fatality for 
a person in a building and 
15% chance of fatality for 
a person in the open. 

Threshold of lung dam age 

100% chance of fatality for 
a person in a building or 
in the open . 

... Complete demolition of 
houses. 
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·::. 

~1 
' 

'I. • ~ 

El:'llCT.s....Q.LD19E.EREN'(:CO_HC..BNIBATIONS OF TOXl~ 

.E.£ICJJ.LO dH YbRIN ' ( PPM) 

Threshold lim it value 2 

Max. concentration for exposure of 15 rn in. 5 

Level immediately dangerou·s to life and 
heglth 100 

£.H_QSGENE 

Minim urn concentration detect'ilble by odour 0.5-2 
5.6 

M axirn urn concentration for exposure of 
15 min . ~ 1 

Minim urn concentration affecting throat 3.1 

Concentration dangerous for exposure of 
1 hour 25 

Concentration rapidly fatal for short 
exposure 50 

Concentration capable of causing b.ang 
inju1·y in 2 min. 161 

Minim urn concentration detectable by odour 1 

Maxim urn concentration i nhalable for 1 hr. 
without damage 4 

Minim urn concentration causi ng throat 
ir ritation 

Mi nimum concentration causing coughing 

Concentration probably fatal efter e few 
deep b1:ea t hs 

15 

30 

400-1 ,000 
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UllCTS OF DIFFER!NT~fpONCJiHT.R.AT.IONS OF SO.Mli_TOXIC GASES . 
~ . ----------------------- ~--------------

.--l.OGiit\a.oz.s _____________ -: __ l_ ____ ~C..o.ru:.ent rat ion 
I 

~HUR DI~ 
i. 

Lea,st a~~nJ: det~table by odour 

Least amo~nt ca~si_ngt im~ediate throat 
irritation i . 'l 
Least amount causing irnmed\~te eye 
irritation ,-··· 

_,..."'-. ,...; 

Least amount causing il1,l mediate coughing 
... 

Maxim urn allowable for p~olonged exposure 

. '"" · Maximum allowable for short ''(30 min.) 
' '\. '\ exposure 

Dangerous for even shyt exposure 

3.5 

8-12 

20 

20 1' 
I , 

20 

5o-100 

40-500 

·------------------------------
AMMONJA 

TLV 

Concentration detectable by odour 

Concentration causing severe irritation 
of throat, nasal passages and upper 

(PPM) 

25 

20 

nasal tract 400 

Concentration causing severe eye irritation 700 

Concentration causing coughing, bronchial 
spasms, possibly fatal for exposure of less 
than 1-2h 1, 700 

Concentration causing oedema, strangulation, 
asphxia, fatal almost immediately 5,000 

HYDBOGEN SULPHIDE 

TLV 10 

Concentration causing slight symptoms after 
exposure of several hours 70-150 

Maxim urn concentration inhalable for lh 
without serious effects 

Concentration dangerous for exposure qf 
1/2-lh 

.170-300 

400- 700 
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.. ~ T A;B.L.E..iil 

AJJ.DIT QUA.NT.n'XES D.f . HAZfR~ MATEEJALS 

GJ:Q..Wl_l_T~~~ ,_, .. .::.. 
.) 

J': .; • 
~-· 

·,...,. ........ iiSE ... ; / 

Phosgene 2 tonnes 
Chlorine 10 tonnes 
Acrylonitrile 20 tonnes 
Hydrogen cyanide 20 tonnes 
Carbon disulphide 20 tonnes 
Sulphur dioxide 

.---· . 
20 tonnes 

Bromine 40 tonnes 
Am mcni9. 100 tonnes 

Group 2 Subst6Ji.~~~f Extre m1! lJ?,xicity 

TC\xic liquids or gases 
likely to be lethal to man 
in quan t ities of less 
than one milligram ~ 

Toxic soHds likely to be 
lethal to man in quantities 
of less than one milligram 
other than those which are 
and which will be maintained 
at ambient tern perature and 
atmospheric pressure 

Hydrogen 
Ethylene oxide 
Propylene oxide 
Organic peroxides 
Nitrocellulose compounds 
Ammonium nitrate 
Sodium chlorate 
Liquid oxygen 

Flamm able gases not sp ecified 
in any other group 

Flamm able liquids above their 
boiling point (at 1 bar 
pressure) and under pressure 
greater th&.n 1.34 bar including 
flammable gases dissolved under 
pressure but not mentioned in 
any other category. 

100 gram m es 

100 gram mes 

2 tonnes 
5 tonnes 
5 t onnes 
5 tonnes 

50 tonnes 
500 tonnes 
500 tonnes 

1000 tonnes 

15 tonnes 

20 tonnes 

IlE.f 

2 tonnes 
2 tonnes 
2 tonnes 
2 tonnes 
2 tonnes 
2 tonnes 
2 tonnes 

1c" 

2 tonnes 

100 gram mes 

100 grammes 

2 tonnes 
1 tonne 
1 tonne 
5 tonnes 

50 tonnes 
500 tonnes ·'' 
500 tonnes 
100 tonnes 

15 tonnes 

20 tonnes 

i • 
' I 

I 
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Liquified ~~role~pt:· gases 
su~ flt1com mere tal propane 
and"'eom m e~al butEt.ne and 
any mixture t_~ereof~. 

Liquified flam m·~ble gases 
under refrigeration ~ hich 
have a boiling poin't b~el'Ow 
ooc at 1 bar presstlr'e and 
are not included in -{;roup 
1-3. ,. 

- 2 -

30 tonnes 

50 tonnes 

Flamm able liquids o£ fl~sh 
point less than 21 oc nof 
included in Group 1-3. 10000 tonnes 

' ' 
Compound fertilis,rs 

Plastic foam · 

500 tonnes 

500 tonnes 

• Not applicable to th is Study, 

20 tonnes 

l 20 tonnes 

10000 tonnes 

• 
• 
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~ 1ft'A~LE (81 

........ 

INVENTORY OF HAZARDOUS MATERIALS IN THE BOTANY I 
RANDWICK INDUSTRI.iL C<}MPLEX AND PORT BOTANY 

COMPANY ~ZARD GROUP 
. J· 

MAXIMUM QUANTITIES IN TONNES 

IN STORAGE IN PROCESS TOTAL 

ESSO Flamm able 1\quids 24,900 
_,.-., 

AMOCO Flammable liquids 26,900 

BP {' Flamm able liquids 10,300 

'. 

TOTAL DISTRIBUTION Flammable liquids 28,000 

----~--------------
CALTEX 

TERMINALS 

P. D. OIL 

BORAL (proposed) 

I.C. I. - Port 
Botany 

H.C. SLEIGH 

LAPORTE 

A.C. HATRICK 

BAYER 

Flamm able liquids 

Flamm able 1 iqu ids 
& Toxic 

Flamm able liquids 
!1. Toxic 

LPG 

Liquified flammable 
gases 

Flammable liquids 

Flamm able liquids 
LPG 
Highly Reactive 

Highly Reactive 
Toxic Substances 
Flamm able liquids 

Flamm able liquids 
Toxic Substances 

45,700 

38,000 

32,400 

4,500 

18,000 

12 ,000 

133 

60 

0. 06 
50 

2816 

.· 4500 

24,900 

.,. 26,900 - ,. 
I 

! 

10 ,300 

28,000 

45,700 

38,000 

32,400 

4,500 

18,000 

- ..!'~ 
~ 12,000 

80 213 
0.01 0.01 

10 70 

0.05 0.11 
24 74 

2816 

--
4500 



TAL 

100 

100 . 

lOO 

100 

roo 

)00 

lOO 

;oo 

)00 

)00 

H3 
.01 
70 

.11 
74 

816 

---
500 

- 115 

2 -

'; \ 
COMPANY HAZARD GROUP MAXIMUM QUANTifiES IN TONNES 

-
IN STORAGE IN PROCESS TOTAL 

AUSTRALIAN PAPER _ 
MANUFACTURERS ' 

FIBRE CONTAINERS 

; 

Ioxi~ Substances 
PG 

'Flbm m able liquids 
\ 

~,-; 

LPu 
Flam-m able liquids 

5 
9 
9 

1 
0.1 

----------------------------------------------
IJ<ELLOGG ·.r•· 
·" 

JOHNSON AND 
JOHNSON 

CATOLEUM 

CARBA 

MAYNE NICKLESS 

FlammaQ.le liquids 5 
Liq uified\ flammable 1 

·.'""" \ gases ~ . ~ 

T~ic substances 
" FJam m able liquids 

0.21 
14.35 

Toxic 45 
Liquified flam mabie 2 
gases 
Flammable liquids 250 

Toxic 
Highly reactive 
LPG 
Flamm able liquids 

Flamm able liquids 
Toxic 

0 
6 
6 

25 

60 
12 

WOOL PROCESSORS Highly reactive 
Flam mabie liquids 

18 
18 

CONTINENTAL Flamm able liquids ··· 9 
DISTILLERiffi 

9 

"'f 

l 

0.14 

1 

14 
9 
9 

1.35 
0.1 

5 
1 

0.35 
14.35 

45 
2 

250 

1 
6 
6 
25 

60 
12 

18 
18 

9 
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-------·---
COMPANY 

\ 
HAZARD Gf(OUP ' MAXIMUM QUANTITIES IN TONNEs 

-----·-----.f . IN STORAGE IN PROCESS TOTAL !, .. -------·--·- ' ~----.....,......·---------·--· 

READY MIX 
CONCRETE 

PULFORD & SONS 

ALFA ROMEO 

DAVIS GELA.TINE 

DAVlS FULLER 
ADHESIVES 

CUBICO 

ACMIL PLASTICS 

EMAIL 

ANL 

Flam J11 aPle !i iqu ids 
Liquified flammable 
gases 

--· 
Flamm able Hquids 

Flamm able liquids 

Flamm able liquids 
Liquified flammable 
gases r 
Toxic ga~· 

Flamm able liquids 

Flammable liquids 

Flamm abl e liquids 

Flem m able liquids 

-- ·---· ... ·---- .. --
Flamm abl e liquids 

60 
4 

8.5 

9 

19 
1 

400 

10 

10 

20 

5 

135 

•• 

50 
4 

8.5 

9 

19 
1 

400 

10 

10 

20 

5 

-------
135 
.f". 

---------------·--·--·---------------------·----
CTAL 

COLLIE 

Flamm able liquids 

Flamm able liquids 
Hig hly reac tive 

135 

285 
1 

135 

-------------
285 

1 

-------------------------- -- -
VU LCAN Flamm able liquids 

Fl amm able gas-as 

--··--- --------- -- -

10 
27 

10 
27 

i 
~ 

i 
! 
i 
t 
i 

L 
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I 

lJ.AZAjjD GROUP MAXIMUM QU ANTITI:ES IN TONNE ... _ 

r .. ;;.: 

' : ~..,._. IN STORAGE IN PROCESS TOTAL 
.L. 

t 

.~ 
·r 

SHEARD'S 
. : Flamm able liquids 10 10 

TRANSPORT f :·, 
> 

' -------. 'i ..... 
AM POL mmmable liquids 20 20 

~-· ... 

FUWA''Y Flamm able liquids 9 
I . 

9 

- ~ 

LIQUID AIR Reactive..,toxic/ \ 950 10 1000 
cryogenic"" gases '; ~ 

TOTAL OIL ~Liquified flammable 1770 23 1793 
REFINERY gases 
MATRAVILLE Flam mabie liquids 154550 387 154937 

SEACONTAINERS Flamm able liquids 10 10 

! - TRANSPORT Flamm able liquids 10 10 
SERVICES 

I. C . I. Toxic gas 500 20 520 
BOTANY Toxic substances 20,000 100 20 '100 
CHEMICAL Flamm able gases 0.1 0.01 0.11 
FACTORY Liquified flammable 19 1 20 

gases . .f' 
" 

ETO FACTORY Highly reactive 162 13 175 
Flammable gases 0 0. 5 0.5 
Flamm able liquids 787 23 810 

OLEFIN ES FACTORY Flamm able gas 0 7 7 
Liquified flammable 2400 150 2550 
gases 
Flammable liquids 63,000 20 63,020 
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COMPANY HAZARQ.,.GRO,.UP ... . - MAXIMUM QUANTITIES IN TONNEs \ 
iJ·~ ;f: f .... ~ 

7 • ' ·-,...,, IN STORAGE IN PROCESS TOTAL 

PLASI'ICS FACTORY 

POL YTH ENE • 

OLEFINES 

Fsti mated Total:-

In storage 
In proc~ss 

Total 

' : . ~ 
TOKi<) gas 
Flamim ~ble gas ' 
Liquified flammable 

' gas \ ... 
Flamm ab-le· liquids 

41 
2 
1005 

1414 

Highly reactive 12.6 
Flammab!e gas 
Liquified fla·m m able 17 
gases '-.,. '\. 
Flamm able liquid'S 78 ·, ·, 

Liquiffd flammable 
gases ·· 

431,835t 
560 

432 ,395t 

• Li.gui fie d Flam rna ble_~ : 

In storage 
In process 

Total 

• Toxjc Sub~.e..s. : 

In storage 
In process 

Total 

Hiihly Reactive Substan~ : 

In storage 
In process 

Total 

27 '735t 
630 

28 ,365t 

21 ,SOOt 
1701 

21,870t 

260t 
_ _ill 

290t .. 

3 44 
1 3 
304 1309 

37 1451 

~ .. 
I 

0/6 13.2 
2.5 
' 

2.5 
0.5 17.5 

2 80 

150 150 

. : 
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Table 9 

-- ': 

' I 
-OTAL 

,.. 
4. 

J ,£, 
;f.· 

-
19 

·1 

-
2 

s ,.. 
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TABLE (lJll 

' I 
GENERALISEn HAZAR1S ID~NTIFICATION FOR THE BOTANY/RANDWICK 

, IJfDUSTR~L COMPLEX A~m PORT BOTANY 

' ·' "'"' ~ TY~ES ~OF HAZARDS IDENTJl'.IED 
j 

A. Fires of tanks1
. storing flammable liquids and associated 

loading/unloading, facilities. ·-,--
B. Fires from drums or yessels containing flam m abl~ liquids in 

enclosed buildin,gs. " 
-~-: 

c. 

D. 

E. 

! 

Fires at sundry small - medium industries engaged in 
processing or storag,e of flammable materials and general 
industrial · fires. '· 

'' ..... ,, 
-.._ ·, 

Process Fires from flammable liquids and gases. 

Fires ·, Firebat4, Flash Fires and Explosions from handling, 
processing or storage of liquified flammable gases (e.g. 
LPG}. 

F. Fires in warehouses and containers depots. 

G. Explosions. (confined, semi-confined and unconfined). 

H. Toxic · Gas or Asphyxiant Release. 

I. Toxic Fumes generated from fires engulfing toxic materials. 

J. Fires and Explosions from highly reactive materials. 

K. Fires, Flash Fires and Explosions from pipelines carrying 
flammable liquids or liquified flammable gases. 

L. Fires from Transport of flammable liquids. 

M. Fires, Fireballs and Explosions from Transport of liquified 
flammable gases. 

N. Dust Explosion. 

0. Fires, Toxic Fumes and Explosions from ships and berthing 
facilities handling flamm able liq.uids and liquified 
flammable gases. 
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~:. Table 10 (eont 'd) 

;- -. 

. ; 

•. 
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~ 1 Table 10 (cont'd) 

': \ 
·' ,... 

.) 
.;;. 

r~ ·1· ;,;,-

'· ......... ~ 

1 . '· ' -
l 
I 1 

·~ .,.-·· 

If 

! 
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'table 10 (cont'd) -·. 
1 
) 

..;k...... ~ 

~~:-

. ; 
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~ 1F Table 10 (cont'd) 

t: 
~ 

.,..... 
~ 

, ."<. .-1 
, i"~ 

7.· 

.A('! 

I 
. ~ 

( 

! :"1 

..... 
...-·· 
·- .. -

J 
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~CE ANALYSIS: in'.OCK TANK F.U:Lf~ 
. \ 

(Based oo ~e ta~i.re in is218.tiou). 

. -...,.. 
~ .~ 

Installation Max Hazard 
Range to 
People 
{ 4. 7k w I R't ) 

• Port Botany 20m to 
(P.D. Oii and· 80 
Terminals). 
(Tank" diameters 
range 5m-20m) 

• Total Oil 
Refinery 
(Tank diameters 
23m, 44m up to 
60m) 

* H.C. Sleigh 
(lOrn -23m tank 
diameters) 

$ B.P. Storage 
( 5m -25m tank 
diameter) 

160-250m 

35m to 90m 

20rn to 
lOOm 

:.Requirements 
·of Relevant 
Standard 
(see 
{Appendix D) 

Are Any 
Residential 
Areas 
Affected? 

-15m-50m to No 
protected 
works. 

-2.5m-10m to 
adjacent tanks 

-50m to 
protected 
works. 

-1/2 diameter 
(largest tank) 
to adjacent 
tanl{s 

-20m-50m 
protected 
works 

50m to 
protected 
works 

to 

Yes 

Yes 

No 

-------
Comments 

::water cooling 
of 4-6 adjacent 
tanks would be 
necessary. 

-Friendship Rd 
affected for 
more than one 
tank fire. 

-Area of 
impact would 
increase if 
more than one 
tank on fir e 

-Area of impact 
would increase 
if more than 
one tank on 
fire·: 

-Water response 
e.t adjacent 
term inals 
essential, 
otherwise 
escalation . 



:s 

~oling 
1acent 
l d be 

P __ Rd 
or 
one 

Jld 

one 
e 

•pact 
ase 
11 ' 

>nse 

------------------------~ 

Max Haz§-rd .... 
· h-.Range t'o" 

, . f P-eople 7.-

' ·· ......._· ~7kW/~ ) 

• Total Distri
bution (12m -24m 
tank diameters) 

f·' ,.· 

• Esso (Sm -
30m tank 
diameters) 

• Amoco (8m-
25m tank 
diameters) 

. . t 
. - l 

! 
40m- r\ 
lOOm , \ 

...-·· 

20m to~ 
120m 

30m-100m 

I.e. I Australia 20m to 
(5m to 35m 130m 
tank diameters) 

Caltex, 20-100m 
Banks m eadow 
Terminal (5m to 
26m tank 
diameters) 

- 127 -
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) 
{{equirem ents 
of Relevant 
Standard 
(see 
(Appendix D) 

-50m to 
,.protected 
works 

-15m to 
boundaries 
or tank 

"diameter 

50m to 
protected 
areas 

50m to 
protected 
works 

50m to 
protec t ed 
works 

50m to 
protected 
work 

Are Any 
Residen t ial 
Areas 
Affected? 

No 

No 

Yes 

No 

No 

Comments 

-Bund fires 
could affect 
open space. 

-Water for 
cooling 
essential at 
neighbouring 
facilities or 
escalation 

-Cooling at 
adjacent 
facilities 

-Impact signi
f icant in case 
of bund fires 
and more than 
one tank fire. 

-Cooling 
necessary at 
adj acent 
facilities to 
prevent esca
lJ}tion • .. 

Adjacent plants 
items should 
shoul d be 
water cooled to 
pr event 
escal a tion. 

-Botany Ro ad 
af fec ted . 
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TA:BLE 1~ (b) 

G..Q.N;.s.EQU ENC E ANA LYSIS - LP GAS A ,W D O..THJllLL,l.lj'~~loi.I.L~~!Ull..c..u..I.!..IOL~:l...i:U:;B 
i 

1' ·. 
. ; ~ 

...., .... 

Installation ·~aZf6rd R!Vge to People 

Boral Orui 
Li.ml.wi 
.Lf~ 
~) 

From 
Fire
balls 

600m 

(a) Complete 
vessel fail-
ure ( 130 
tonne con-
tent). 

(b) Release 
of 5 tonne. 

£.z..l.l,__Jlli_ 
~~al 
.still:li~ 
(l,500t 
~) 

N/A 

(a} Road 200m 
Tanker 
failure 
(10 tonne). 

( b) Release N/A. 
of 5 tonne. 

From 
Explos
ions 

-600m to 
7kPa 

-1 ,200m 
to 
3.5kPa. 

-160m to 
7kPa. 

-270m to 
3. 5kPa. 

-200m to 
7kPa 

- 350m to 
3 . 5kPa 

-160m to 
'/ k Pa 

- 270m to 
3 . 5k Pa. 

t 
t 

_..Dispers
ion Range 
to LFL 

.·--""' 

1 ,300m 
_., 

350m 

-450m 

- 350m 

Standard Are Res
Require- idential 
ments Areas 

Affected? 

-45m to Yes. 
protected LFL : · 

works. range 
could 

-22m to extend 
public to res-
plac·es. identia.l. 

No 

N/A, as No. 
required 
by stat-
utory 
authorities 

Comments 

-Adjacent 
fa.c il i ties 
affected 
by explo-
sions when 
releases 

in excess 
of 3-5 
tonnes. 

-Complet e 
vessel 
failure 
not cred
ible be
cause of 
mounding. 

-Adjacent 
facilities 
could be 
affected 
by re
leases 
higher 
than 5 
tonnes. 

l 
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Installation 
'; ., 

Haza~d. .. Range to People 

From FJ;t)m 
Fi~ "''Explos-
balls ion~ 

.L.C.J 
8$1ro car bon 

~"-' 
fQ.r.LBl~ 
(1,400t LPG 
re fri(,erate d .~ 

and s,ooot 
ethylene 
utriiera,ted) 

(a) 50 tonnes 
release N/A 

j 

-320m for 
7kPa t 
-600m for 
3. 5kPa. 

~· .:0:. 

;;.: Dispers
ion Range 

- t~ o LFL 
' 

..... 

"1.:.. 
. ·-

-810m 

(b) 10 tonnes 
release 

-200m for -430m 
7kPa . 

TQ1al 011 
~finery 

-Proposed 700m 
400t spheres to 
(on Bunner- 900m 
ong Power 
Station 
site) 

-Existing · 350m 
60t (along to 
Bunnerong 420m 
Road). 

-5t release N/A 
from storage 
or process 

-350m for 
3 . 5kPa. 

700m to 
1 ,200m 

350m to 
650m 

160m to 
270m 

1 ,500m 
(for 200t 
release) 

950m 

330m 

Standard Are Res
Require- idential 
ments Areas 

Comments 

Affected? 

Not spec- -For 
ified residen-
subject tial not 
to app- to be 
roval by affect~d 
statutory releas~p 
authori- in exc.ess 
ties. of 15.0 

tonnes 
should 

-For large 
releases 
higher 
than 10 
tonne. 

not occur. 

-Subject Yes. -Other 
to approval plant 
(greater items 
than 75m) ~igni-

" ficantly 
affected. 

-25m for Yes 
100 tonne 
vessel 

No . -Plants 
signifi-
cantly 
affected. 
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Installation · Hazard Rang~;~to Pc{ople 
f ,., .. 

F~o~ F~rrt Dispers-
Fire- Explos- ion Range 
balls ions to LFL 

I. C • .I.. 
A.u.stra lis 
Botany 

-3QO tonnes ·550m 
storage 
(Butane) 

-5 tonne N/A 
r elease 

700m to 
1 ,150m 

160m to 
270m 

1 ,600m 

330m 

Standard 
Require
ments 

Are Res
idential 
Areas 
Affected? 

Comments 

---

-50m to Yes 
protected 
works 

-Potential 
effect on 
adjacent 
plant 
items. If not 

ignited 
within · 
plant 
boundaries • 
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i' 'f ~ TABLE ll .. W 
~. 

CONSEQUENCE ANALYSIS: TOXIC GAS RELEASE 
': l 

Toxic 
Installation c~~m ical 

~;:f!azahl Range to 
~Q.Dle..lQll-__ _ 

' · ··,Rele~ed Injury Irritat-
.t. ion 

Port Botany 
(P·• D. Oil 
and Termin
als) 
Tank roof 
or total • 
.tank fail
;~e/bund 

· ·· filled. 

t 

j · •. 
(i) Chlo.roJ 1 ,ooom N/ A 
form. \ \ (1 ,OOOppm 
( 1niJ /sec) ~IIJHL) 

(ii) Epi- 700m N/A 
chlorh~drin (100ppm 
(O.OSrtfi /sec)* IP~L) 

(iii) Phosr 
gene ( frol\t 
Epichlor
hydrin fire) 
( 1.09m'3 /sec 
maximum) 

(a) Chlorine 
release -

'· 

llOOm 

(25ppm) 
3.5km 
{3-5ppm) 

Are resi
dential 
Areas 
Affected? 

No 

.. 
No / 

Yes 

I.C. I. 
Matraville 
(6 pressure 
vessels 
liquid 

(i) 3.6m3/sec l,OOOm 2,000m Yes 
(to 50ppm) (to 15ppm) 

Comments 

Slightly 
lower con
centration 
could occur 
but would 
not have an 
effect upon 
people over 
an hour's 
exposure. 

Buoyant gas, 
concentra
tions for 
worse 
weather · 
conditions. 
Needs to be 
contained 
to smaller 
tanks. 

Heavy gas, 
release 
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Toxic 
Installation Chern ical 

Rele.ssed 

Ha.ze.rd }Range to 
P.J!~~----
!!Jiury Irritat-

~-

ion 

I.e. I. cont. 
chlorine} 
pipework . 450m 
fracturing (to 150ppm} .-

(ii} 1.2m3/ 450m · 1 ,lOOm 
sec (to SOppm) (to 15ppm) 

200m 
(to 150ppm) 

(b) Anhvd- 900m 1 ,900m · . . 
rous Hy- . (to 50ppm) (to 15ppm) 
drogen ~ Chloride 
(HCL) -
3 .lnii /sec 

Transport Chlorine lOOm 400m 
Terminals/ (Pool) fires (to 5Gpp m) 

0.04nil /sec 
(to 15ppm) 

Bayer Pty. Sulphur 500m 750m 
Ltd. dioxide from (to 20ppm) (to lOppm) 

pesticides 
on fire 
- 0 .1 nil I sec 

Are resi -----
dential 
Areas 
Affected? 

Yes ,, 

Yes 

No 

Yes 

Comments 

--
rate is 
too great. 

Maximum re· 
lease rate 
should be 
less than 
lrd /sec. 

Buoyant re
lease. 

Buoyant re
lease - rap
idly disper
ses mainly 
of irritant 
interest 

, requiring 
- prolonged 

exposure for 
injury (1/2 · 
- 1 hour) · 
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TABLE 12. : £QTENTJiL £Jl0R INCIDENT_fllOPAGATION WITlilN 

FACILITIES"" '--

" . 

Company· I 
facility . r .... 

. "-·· ....... . ..!If!' 

-----~- ~---------- ------------
...,.. 4 

Po~ntial-for 
Iii'cident 

propagat ion 

Source(s) /Comments 

-------------- ----~~-----------------------------------
.~ 

(a) fQ.tl_Botany f ' ) 

ICI - hydrocarbon 
terminal 

Terminals P/L 
~4 

P. D. Oil and 
·Chern ical Storage 

Bora! Pty 

Shell Consortium 

(b) Industrial Complex 

ICI - Botany 

TOTAL 
011 Ref'inery 

Caltex 

Esso 

Amoco 

Total Distribution 

BP 

H.C. Sleigh 

A. C . Hat r ick 

APM 

Cat o leum 

\ -
I~ 

..--· 

+ 

+ 

"' 

++ 

I 

++ 

+ 

+ 

+ 

+ 

+ 

+ 

Between tanks/h~at only 
l 

Between tanks/heat only 

' For· mounded situation 
For unmounded situation 

Within factories but low 
between factories 

Very high interaction 

Between tanks - fire only 

Between tanks - fire only 

Between tanks - fire only 

"~ Between tanks - fi r.e only 

Minor in nature 

Between tanks - fire only 

fac t ory type fir e only 

due to paper combustion but 
very low . 

factory type fire only 



( 
' 
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TABLE.....ll (cont. ) * ~ 'tt.· 
!!!" 
"I#' 

Company I 
facility 

t 

-~--'""".,c-.~ 
~ ~ 

Kello~g 

Carba 

Johnson & Johnson 

Wool Processors 

Fibre Containers 

Bayer 

La Porte 

Liquid Air 

' ~ 

Pote~tial ~for 
1!14fident 

,.1 • 

P.t1'PagatiOn 

...,...; .. _ 

...... ·, 

+ '-:;. 
~ 

+ 

~ + 

Source ( s) /Comments 

factory fire only - cotton 

Wool smoldering-r 
i 

due to cardboar'd combustion 
but very low . 

ve!Y low probability 

but low probability 

explosion/oxygen fed fire 
but low probability. 

Key: - negative potential (i.e. less than probability of 50 x 
10-6 for heat and explosion criteria) 

+ positive potential (at or greater than 50 x 10-6 
for heat and explosion criteria - 25k W /m 2· + 35 kPa) 

++ very high potential (greater than 38 k W /m 2 and 35 
kPa) 

,f-..• 
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) 
3rd February, 1980 .. ~· ~ 

A' shipm~nf of poot··chlorine stored at Mayne Nickless Transport 
.1 Ter~nllJ. beg_JP decomposing 3 days after exposure to rain causing 

a number of ·min or .. txplosions and a chlorine gas release. The 
emergency ser.v:i~e~ attended and rendered the situation safe but 
the incident rec~r~fd the following day from the same material. 

2nd October, 1980 '. 1 
!~ 

,.-··· 
Major spillage of petrol which leaked from a pipeline owned and 
operated by Esso. .. Approximately 120 ,000 li tres ot;' petrol escaped 
into Springvale drain but did not enter Botany Bay .. ~ The area was 
closed for approxima!ely 38 hours. 

"': 
21st Februa~ 1980 · ..... 

A small commercial aircraft crashed incinerating 13 people (no 
survivors) wl)en it attempted to land after taking off on the 
east-west runway lsut failed to negotiate its safe return (subject 
of an inquiry). 

2n<;J January, 1981 

Some 2,000 tonnes of crude oil overflow from a ship being 
unloaded at the si ogle buoy m oaring for Total. Some oil 
contaminated the Bay. 

1alh_January, 1981 

I.C. I. developed an ethylene leak within its ethylene factory. 
The leak was estimated at about 3 tonnes. Ethylene vapour was 
dispersed by the use of a steam curtain as it travelled towards 
the boiler house • 

6th Aur.il,J981 

Kellogg had a 1,400 litre leak of sodium hypochlorite solution 
from a fractured pipe. Unless heated, it is not anticipated to 
ha_ve presented a problem. 

1st 0 cl.Ql).er, 1981 

A combustion started on the afternoon of October 1st, 1981, at 
the Bayer Factory in Wilson Street, Botany, of a pesticide 
(Azinphos-methyl) which released concentrations of what appears 
to be sulphur dioxide, carbon monoxide and m ercaptans. 
Mercaptans at very small concentrations produce extremely 
pungent odours which can be nauseating and can result in 
headaches well below the toxic threshold level . 
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UsLJlln.u.a.r y, 198 2 

Polythene fire at I.C. I., ., Botany - as the result of ignition of 
an organic peroxide cataly'st. 1Fire took some three hours before 
being able to be - control~. ~ 

I in ~F. ;f.· 
5th }!eb~ry,_, 1 ' 

~ '" .......... ,. 
Lubric~ting oil additiye ·9lended at PD Oil and Chern ical Storage 
Company, became solJdified due to overheating. Cleanup operation 
on this date released; o9noxious odours causing complaints from 
residents. , 

' . 
I ;...-

9th March, 1982 ..-.--. 
-' . 

Polypropylene fire at I.C. I., Botany. Due to organif peroxide 
igni ting·"during a supervised maintenance operation. f This fire 
quickly spread initiating !1 l~ak of liquid propylene (1.5 tonnes) 

! which was of major concern.\ Injuries in the form ot burns were 
sustained by an operator and a f~~em an. \ 

11th October, 1982 

Road tanker carrying e\hylene dichloride to Terminals Pty. Ltd. 
leaked contents. Vehicle stopped at Arncliffe. Approximately 90 
litres of material leaked from a 20 tonne load. 

14th NQ..Yember, 1982 

Fire at Johnson and Johnson in the Radiation Plant of the factory 
from an electrical fault. No injuries and safety system operated 
as designed with fire being quickly contained. 

26th March, 1983 

Pipeline leak between Caltex and Total distribution terminal with 
an estimated 6,000 plus li tres leaking. Port Road block to 
traffic. Pipelines 14 inches in diameter and 3 km in length. 
The leak was discovered by a railway engine driver. 
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Proposed Designated de;elop)nents due to hazard potential. 
_.t-11· • .::.. 

Industrial Pr~ ises g{)on which are either stored, processed, 
h~ndl~ 9r 1. distributed the materials of the following description 
and qu'lnti'ties:A'fl" . 

. ~- . 

(a) Toxic gases--b~i~g' of Class 2.2 under the Dangerous Goods 
Regulations irl e•cess of 2,000 kg in aggragate; . . 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

(h) 

(i) 

Flamm able gases:' bf tr compressed nature being of Class 2 
under the DangerOt.is. Goods Regulations in excess of 5 tonnes 
in aggragate ot~r than those materials reterred to in 
~ub-clause (c) below; .} 

Liquified flammable gases being a compound o.r a mixture of 
compounds having tw~, three or four carbon atoms in its 
structure in excess of an\.aggraga~~ water capacity of 15kl; ... ': ~ 

Flammable liqujds being of Classes 3.1, 3.2 and 3 . 3 under 
the Dangerous (\Pods Regulations in excess of 1,000 tonnes in 
aggragate; . " 

Organic peroxides being of Class 5.2 (Category A, and C) in 
excess of 5 tonnes aggregate; 

Ethylene oxide or Propylene oxide in excess of 1 tonne 
individually; 

Explosives being of Class 1 under the Dangerous Goods 
Regulations having an aggregate o! 1 tonne TNT equivalent in 
store; 

Highly reactive substances being of Class 4 in excess of 100 
tonnes aggragate; and 

any highly toxic material likely to be lethal to a human if 
assimilated in quanti ties of less than one m illigraJll (being 
more than 100 gra~ m es in aggregate storage capacity). 



~· 
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Lf__GAS: C~QF CODE jtE,QUIREMENTS AND HAZARD ANAL.YS.IS 
CO NSIDE..RATIO NS 

..;.""' " .;.. 

Vessel 
Capacity 
(tonnes) 

0.5 
1.0 
3.8 (7. 5kl) 

5 
10 
20 
25 
50 

100 
250 
380 
500 

.f' . ·! · 
.J .·· 

; 

~s 1sss 
Distance to protected 
works (includes schools, 
hospitals,., residences) 

,,-" 

3m 
· 6m 
10m 
Hm 
15m 
17m 
17m 

~ 
20m 
25m 
45m 
60m 
7Sm 

-
Hazard Range 
to people from fire
balls ( 1/2 tank 
capacity). 

5om 
6om 

110m 
120m 
155m 
210m 
220m 
300m 
390m 
560m 
660m 
750m 

.. · 

I 

l 



;, safety Dista~.e-,:· 
. (metres) · 

0-25m 

25-50m 

so-100m 

100-150m ... 

gre4ter than 150m 
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• ~ ~ TABLE 1a 
.: ...... 

~ 

} '· I 

! ., 

...-·· 
J~ 

Maximum allowable Number 
ot single detached houses 

0 

2 

8 

15 

no restriction 

• No schools, hopsitals, churches allowed within 150m. 

~ 
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.. 't~·~ 
~ 11- TABLE 17 

.:._ . 

STATIQ.N 
./'~ ;:,. 

r ... h MANNING ~-

Mat~avi~ · ""-. ...,:" Station Officer and 2 men 
Maroubra /station Officer and 2 men 
Botany . f Station Officer and 5 men 
Alexandria ~ Station Officer and 4 men (Telesqirt) 

2 men (Salvage) 
Mascot ·. Stati-on Officer and 3 men (Foam pump) 
Randwick "'St'b.tion Officer and 4 men 
Headquarters -Btatitm Officer and 5 men 

<II-

Headquarters 2 men (L,dders) 
Redfern'~ Station Officer and 4 men 

· Newtown Station Officer and 4 men I 

f Glebe -_"'(, 2 men (Snorkel) 
Marrickville Station\ P,fficer :a,nd 3 men (Snorkel) 
Stanmore Station Officer and 4 men (Telesqirt) 
Glebe Station Officer and 3 men 
Woollahra ~ Station Officer and 3 men 
Woollahra 2 men (Ladders) 
Rockdale Station Officer and 2 men 
Darling hurst Station Officer and 4 men 
Kogarah Station Officer and 4 men (Telesqirt) 
The Rocks Station Officer and 3 men 
Bondi Station Officer and 3 men 

Extra appliances available if circumstances are such that they 
are needed . 

Waterloo 

Drum moyne 
Silverwater 

Breathing apparatus van 
Lighting vehicle 
Station Officer and 3 men (Foam) 
Station Officer and 3 men (Foam) 



- 141 -

.. ~~~-

TABLE 18: flfELI~S ~IT~:IIN THE BOTANilRA NDWIGK 
J..WlQ.STRIAL CO'MfLEX AND fQRI BOTANY 

t; 

' ' . ~- ..... 

PIPE PIPE ~RVICE ~iP EliNE LENGfH TYPE OF INSTALATION. 
LINE DIA , .· ... OWNER METRES (Buried (B) , 

~ ........ Aboveground (A) .... ~ 
I 
~ or Submarine (S} 

- J 
I 

A 350 GASOliNE I AOR 1830 B & A ...-· 
B 200 JET FUEL _,. AOR 1830 B & A i"" 

I 
c 300 WHITE OILS AOR 1830 B & A 

D 200 BLACK OILS AOR 1830 B & A 
-.. ., 

E 250 WHITE OILS TOTAL , 2440 B 

F 250 WHITE O~l.S AMOCO 585 B 

G 250 WHITE OILS CA.I,.TEX 370 B 

H 150 GASOLINE CALTEX 770 B 

I 100 NAPTHA CALTEX 500 B 

J 300 WHITE & AMOCO 2440 B 
BLACK on.s 

K 300 BLACK TOTAL s & B 
200 OILS BORAL 

L 450 WHITE TOTAL 1370 s & B 
300 OILS BORAL 

M 550 CRUDE TOTAL s & B -~.::" .. 
BORAL 

N 200 GASOliNE TOTAL 1460 B & A 

0 150 DISTILLATE TOTAL 2195 B & A 
BORAL 

p 150 GASOliNE TOTAL 670 B 
BORAL 

Q 200 GASOliNE H .C. 
SLEIG H 

120 B & A 

R 150 DISfiLLATE H.C . 120 A 
SLEIGH 
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.. ~ ~~ 

TABLE 18: PIPELINEU.D'JiiN THE BOTANY/RA.NDWICJ( 
.llill.QST..Rl.AL.._COMPLEX AND PORT BOTANY 

i 
...,. -PIPE PIPE SERVICE PIPEl.JNE 

LINE DIA, ,t · . owNER 
LENGfH TYPE OF INSTALATION. 

s ISO 

T 150 

u 150 

v 150 

w 200 

X 100 

y 100 

z 80 

AA 250 

BB 250 

cc 300 

DD 200 

EE 200 

FF 250. 

GG 100 

HH ao 

II 

JJ 150 

KK 150 

.,, ·.-..,. # 
METRES (Buried (B), 

WHITE OILS CALTE.X 180 
.--

WHITE &: CALTEX 180 
BLACK OILS 

DISTILLATE AM OCOL 5101 
., 

JET FUEL TOTAL 3096 
BORAL 

NAPTHA ~OR 1830 

LPG TOTAL 
BORAL 

NAPTHA TOTAL 
BORAL 

WHITE OILS TOTAL 
BORAL 

GASOUNES A OR. 

JET A1 AOR 

WHITE OILS AOR 

BLACK OILS AOR 

JET Al CALTEX 8860 

WHITE OILS ESSO 

LPG TOTAL 
BORAL 

NAPTHA AOR 

NAPTHA CALTEX 

WHITE OIL CALTEX 365 

Aboveground (A) 
or Submarine (S) 

A 

B 
ff 

B 

B · 

B 

A 

B 

B 

s 

s 

s 

s 

B & A 

B 

s &: B 

s 

·B 

,:: 
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TABLE 18: EifELINifA~~~ :£~ WoN~WNDWICK .INllu.sT=:c~QM~LEX AND- EQRT-BOTANY -. 
, 

LL .... ~ 

r r .. "' .·£,; ,., 

M~ 1~:·: "'N AP~HA ICI 700 A 
I 

j 

NN 200 GENE~.Ar ~OR 850 B 
; HC SLEIGH ., 

00 300 HFO ·. CALTEX B 
; 

;-

pp 300 HFO "GALT EX B 
-' -r· 

QQ 2~,.0 DFO CALTEX B ' l 

RR 200 JET A1 SH~L B 

ss 350 GENERAL S.M.P. '-..,_ >,.a 

TT 500 CRUDE 
~ 

SHELL B 

uu 250- CAUSTIC ICI 3.2km A+ B 
300 SODA 

vv 100 BUTANE ICI 850 A 
LIQUID 

ww 100 PROPANE ICI 750 A 
LIQUID 

XX 150 ETHYLENE ICI 700m A 
VAPOUR 

yy 914 CRUDE OIL AOR APPROX. s 
365 2km 
324 

... 89 
/'!,. •• .. · 
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q> ~ ttt 
TABLE 19 : CQldP.ANIES REQUIRING A COMPREHENSIVE SAFETY 

R.EYIEW AND. HA~ARD AUDIT 
I 

ICI Qperations ( Austra}.l.a Chlorine Plant) - Botany 

A?'o;~~J(_Il"a(;~ It - Botany 

A. H.: Hatrick Botany 

Total Oil Refinerie~ Ltd 

B.P. Australia Ltd 

Total Distribution Australia ·Ltd 

H. C. Sleigh 

r Bayer Australia 
.'<:. 

' ''\. 

- Matraville 

- Botany 

- Botf¥1Y 
• 

Mairaville 

- Botany 

<:>" .. 
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TABLE 20: CO MPA=lij-ES·t,lN NEED OF A DETAILED FJRE SAFET~ · 
. 'It ,_ 

Total Oil Refineries Ltd 

ICI Operations (Aus;raliJ) Ltd 
. .)~· ~ 

Total DisJti_butionl.~ustralia Ltd 
~ . 

B)... ')'ustrafla Ltd ~ 

Amoco Austraiifo Lt'd 
: ~ 

Esso Australia Ltd\ \ 

APM 

H~p .. Sleigh 

Bayer Australia 

A .c . Hatrick 
\, 

- Matraville 

- Botany plants 

- Botany 

Botany 

- Botany 

Botany 

Banksmeadow 
'f' 
I 

- Matraville 

- Botany 

- Botany 

.~<'" .. 
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GENERALISED ASSESSMENT O.,F EMERGENCY f.R..QC.IDJU..R.ES 
.llL1. HE Sf.ll..DY....A..REA 

'\. . ... 
"'· 

Installation 

Esso 

Amoco 

H.C. Sleigh 

B .P . 

Total 
Distribution 

Am pol 

.r ·. 

Em ~rg~nc~ Plan Submitted Results of Assessment 
(see Appendix H for 

Yes No Comment details) 

••• 

• 

~-

• Plan needs to be ex
tensively r.,evised and 
co-ordinat~d • 

• General principles 
are covered. 

• Plan lacks roles and 
responsibilities. 

Urgent need to 
formalise a compre
hensive emergency 
plan in view of 
risks associated with 
this terminal and 
associated impacts on 
residential areas. 

Procedures need to be 
extensively revised 
and expanded. 
Existing plans 
inadequate. 

Formalised prpcedures 
must be prepared and 
implemented. 

Co-ordinated pro
cedures needed. 
Preferably a combined 
BP/Total plan. 

• No response to 
survey received. 
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Installation Emergency Plan Submitted 
. ': \ 

Results of Assessment 
(see Appendix H for 
details) Yes No ... 

.J~· 4. --L-------,-:. 
Calte'\... _·., ......_.:. ~. • 

-~ ~ 

ICI - Port 

, ... 

P D. Oil &: 
Chern ical 

Terminals 
Pty. Ltd. 

Proposed 
Boral Gas 
Ltd. 

ICI .Australia 
Ltd. 

* 

* 

* 

• 

} 
' 

't. 

* 

Comment 

Plans for 
the LPG 
storage 
tanks 
currently 
under 
construct-

• Procedures are 
adequate Regular up
dating recommended. 

Procedures for exist
ing installation 
adequate. 
Recom mJended to co
ordinate existing 
and proposed in
stall a t'ion into 

· . ...._ ion beiQg 
···formulated. 

one plan and regular 
updating. 

Plans 
being 
further 
updated at 
present in 
view of 
proposed 
expansion. 

Will be 
formulated 
if approval 
granted. 

Procedures adequate. 
• Regular updating 

recommended. 

Procedures adequate. 
Recommended to co
ordinate existing 
and proposed pro
cedures into one 
overall plan. 

Procedures need to 
be formalised prior 
to the com m"'encem ent 
of any operations. 

• Individual plans for 
various plants gen
erally adequate • 

• Updating recommended 
in view of additional 
expansions. 
Strong recommendation 
to formulate an over
all co-ordinated plan 
for the whole site. 



I 
. I 

Installation 

t 
Total Oil 
Refinery 

A c Hetrick 

-~ 

,. 
;; ... 
~ 

Cat oleum 

Bayer 

Collie 

Johnson ·and 
Johnson 

La Porte 

/ 
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, __ 

Emergency Plap Su~m itted Results of Assessment 
(see Appendix H for 

No .~- Cctin m ent details) Yes ... . 
;£.' 

J 
t. 
t 

! 1 

• 

• 

• 

• 

• 

-

• Plans inadequate and 
need updating urgently 
in view of high risk 
impact. 

Overall review 
strongly recommended 
in line with t.(ie 
guidelines fo/m ulated. 
Plans lack co
ordination. · 

Generally adequate 
recommended to review 
certain aspects in 
lines with the guide
lines. 

Major deficiency 
in lack of emergency · · 
planning • 

• Comprehensive plans 
should be formulated 
as soon as possible 
if operations are to 
continue on the site. 

Formalised pro
cedures are urgeptly 
needed. ..I!-

• A more comprehensive 
overall plan needs to 
be formulated in line 
with the guidelines • 

• Adequate. Certain 
aspects need to be 

·included to make a 
more comprehensive 
plan. 
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a< i --
---------------~~~~------

' -. 
Installation Emergency Plan Submitted Results of Assessment 

'= \ (see Appendix H for 
Yes . No' Comment details) 

_,t_.~ .::.. 

: Aus~Jhl~- ~ • 
Paper 
Manufacturers.- ! ., 

Adequate. Needs to 
take into account 
potential hazards 
from neighbouring 
installations. 

,.-
.• 
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Table 22 

. ....-· 


