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"' f ,~P~ENDIX C 
,_ 

.5IATUTORY PLANNING CQ.N.T~QLS APPLICABLE TO THE $IUDY 
1; ~EA 

·"*'· 
The s~udy are.J'·r.s cov~ed ·to a large extent by the following 
pla~ning'\.qs-kum e~s -

. ~· 
. - J ' ' 

(a) Interim Developfne,ft Order No. 19 - Municipality of Botany; 

(b) Interim Developmerlt\ Orsler No. 21 - Municipality of Botany; 
..,.---. 

(c) Interim Development..Order No. 18 - Municipality of Randwick; .,. 
(d) Int~rim Development Order No. 20 ·-Municipality / or Randwick; 

n e> 

(f) 

Interim Development''order No. 21- Municipality of Randwick; 
and 

the Rand wick Planning Scheme Ordinance. 

t 
Interim Development Order No. 19 - Municpiali ty of Bot any aimed 
to operate as a short term holding measure pending assessment of 
major development and limits increased residential densities to 
those areas least affected by the concentration of industry, the 
port development or aircraft noise. The zonings of the Order 
largely reflect the existing pattern of development so as to keep 
as many planning options as possible open and not prejudice 
proposals arising from current studies on the planning of the 
area. A direction under Section 101 of the Environmental 
Planning and Assessment Act, 1979, of 31st July 1981 requires the 
Council to refer applications for development in relation to the 
ICI land, to the Department for the Minister for Planning and 
Environment determination. 

Interim Development Order No. 21 - Municipality of Botany perm its 
the establishment and operation of a port providing wharfage, 
cargo handling and storage facilities and development workS and a 
number of other uses. A deemed direction under Section 101 of 
the Act, of 2nd September, 1977 requires the Council to refer 
applications for development, within the area covered by the 
Order, to the Department for the Minister for Planning and 
Environment determination. 

Interim Development Order No. 18 - Municipality of Randwick 
perm its the establishment and operation of a port providing 
wharfage, cargo handling and storage facilities. A deemed 
direction order section 101 of the Act of ll.th April, 1980 
requires the council to refer applications for development, 
within the area covered by the Order, to the Department for the 
Minister for Planning and Environment determinat ion. 
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Interim Development ~1deJ. NQ. 20 - Municipality of Randw ick 
perm its generating works and oil refineries. A deemed direction 
under section 101 of the A~t of·\ 4th October 1979 requires the 
Council to refer applications Cor:t devleopment, within the area 
covered by the Order, to _,..t-he B.epartm ent for the Minister for 
Planning Jnd Envirfn .... ment ~termination . 

Interinf De~l~~~en~Order No. 21 - Municipality of Rand wick 
permits industrial pur~~stes ~nd a number of other uses. 

The Rand.wfck Planning ~chem e Ordinance operates as a detailed 
guide for development. 

In relation to all residentia-r-zones however, the abovementioned 
planning instruments do not-·confrol the development of Q.welling 
houses, tl\at is consent ·under the Act is not requiif'ed and 
accordingly, the council is not able to take into account _~whether 
the land is suitable for deveJop ment by reason of . it being 
sut:>'ject to any risk under section(. 90 (1) (g) of .the Act. 

\""~ \ 
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APPENDIX D 
'-. 

APPLIGABLE SAFETY CODES 
i 

.. ~· .::.. 

1. ' standarcif,. Code§fand S~tlce.tions ", .... / ''' ~ 
I 

A number of staf_!<;IardsJ codes and specifications have been used by 
industry on _ the bjls~s ' of general engineering practice. These 
codes are generally used for design purposes and are considered 

_the minimum level dr , st~ndard in procedural or constructional 
undertakings. ...-·':· ,.... -

The two most applicabfe- cOdes or standards relevant 't"to this study 
are tt).e 'SAA Flamm able and Combustible Liquids Cod~ and the 'SAA 
LPG Code'. ' 

''-:. 
' " 

1.1 SAA Flam mabie and Co m~Dustible Ligujgs Code_lA.S._Uill 

This standard cover~ aspects of minor storage (including service 
stations), packaging and handling, . storage in tank farms, fuel 
dispensing, piping and ancillary equipment, operational 
procedures and fire fighting. The standard classifies flammable 
and combustible liquids on the basis of their flash points. 

For the purposes of this study sections 4, 8 and 9 of this 
standard are part icularly relevant and require some ex am in at ion. 

Section 4 sets out: venting requirements; spacing and separation 
distances, between tanks and on-site facilities; bund capacities; 
and installation methods, which include foundations and 
supporting structures . 

On-site facilities are separated in accordance with the following 
Table. 
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SEPARATION DISTANCES "'""': TA~S AND STORAGES TO ON-SITE 
FAC~.Lifl~ 

.. """'· 
------------~Jr~~-----~ 

Separat_ion 
regujred 

Filling points*, 
platforms or 
package storage 

.., ~aratjon distances! 

Cl~s:- A and Class C liquids 
_!;Jass ) B liguiQs. 

' 
Diam ~t~r ot the 
tank or-'i5m, 
whiche-ver is the 
lesser·, but 
not less than 
6m 

Diameter of the 
tank or 7 .5m, 
whichever is the 
lesser, but 
not less than 
3m 

. ' \ Office buildings, Distance required Distance required 
warehouses, manu- by Jable 02 but by Table 02 but 
facturing areas, needt-not exceed need not exceed 
workshops. or 15m 7. Sm 
amenities blocks 
on the same 
premises 

Boundary of the 
premises 

Diameter of the 
tank or 15m, 
whichever is the 
lesser , but not 
less than 6m 

Diameter of the 
tank or 7 .5m, 
whichever is the 
lesser, but not 
less than 3m 

Class D 
li guiJls. 

Not less 
than 3m 

Not less 
than 3m 

Not less 
than 3m 

• Points for filling packages, drums or tank vehicles and not 
the filling point into the storage. 

1. Refer to the various rules for alternative distancestt.:-when 
vapour barriers are used. ·· 

Bunds are required to hold the capacity of the largest tank and 
are to be divided into sub-bunds if total capacity exceeds 10,000 
cubic metres. 

The distance separating storage tanks from the building line of a 
protected works is determined under the standard by Table D2 
reproduced below. 

...... 
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• f ~ TABLE 01 
~-. 

SEPARATION DISTANCES - ABOVEGROUND TANKS AND STORAGI'S 

. r .. 
. l .. 

M~_fthlm ~ 
distance 

m 

Unrestricted 
3 
4 

.1 5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
20 
25 
30 
35 
40 
45 
50 

'; -~ 

.} . 

.[~ 

,;J:.· Maximum capacity of tank or maximum 
volume held in p~ckages, 

. I ciass A 
j \iquids 

l 
' ·, \ ,_ 
,..0..~-1 

..L 
2 
4 
7 
to . ·-v . ' 
14 . t .... 

20 
26 

t !~ 

Class B 
liquids 

0 . 5 
4 
8 
16 
28 
40 
56 .. .._ 
80 ·, ·, 

Class C 
liquids 

Class 
liquids 

5 
20 
40 
80 
140 
200 
280 
400 
520 
680 
840 
1040 
1280 
1540 

m 

-
D 

52 
64 
77 
170 
310 
500 
750 
1100 
1500 
2000 

104 
136 
168 
208 
256 
308 
680 
1240 
2000 
3000 

2.5 
10 
20 
40 
70 
100 
140 
200 
260 
340 
420 
520 
640 
770 
1700 
3100 

or over 

or over 

or over 

or over 

Note: For distances above 3m, the distances applicable for any 
intermediate capacity may be obtained by interpolation. 

In considering the separation distances between l f'anks the 
standard states:-

(a)_ If neither tank exceeds 6m in diameter, the distance between 
them shall be not less than either one-third of the diameter 
of the larger tank or 1m, whichever is the greater . 

(b) If one of the tanks is more than 6m but neither is more than 
20m in diameter, the distance between them shall be not less 
than one-half of the diameter of the larger tank. 

(c) If the tank is 20m or more in diameter, the distance between 
it and any other tank shall be not less than 15m. 
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at t· 
Section 8 ~f the stan'Sar&t d~t ails procedural matters governing 
the . . operation of e. flammable or combustible liquid storage 
fac1h ty. Relevant matter~ of ,concern to the standard include 
the prevention 0~ ignition sourc~s' control of entry and vehicle 
m~vem e~ts, co~ tract w~~~ leakage and. spillages, fire fighting 
dr1~ls and t~stmy, . tra1I}tng. ~nd superv1s1on, c~mstruction and 
m e.mt :ena~e 1nspect10ns of p1pes and tanks, emptymg and cleaning 
tanks!· and ·~th"e" rem1fval of flammable vapours with in tanks or 
equipm e~t. The forml,lladon and implementation of emergency 
procedures are not spe~H. ied. 

. 1 ~ 

Section 9 of the Code de~ls specifically with "fire protection 
facilities". For storage \ t!lni<s in excess of 5,000m 3, foam 
requirements ·are exam inect'"ln' detail, while th·e water supply needs 
to be adequate for 1.5 -trouts for the greatest foa~ supply 
demand. · .1· 

~ ~ 
.i 

C.poling water should be used .:;vhere a distance of less than 1.5 
t 7ank diameters between tanks""'~:occurs for C~ass A or B liquids 
while at least three hydrants shoil-,J.~ be pr.~_vided per installation 
with ·a minimum flow rate of 8.3 1/sec at '550 kPa pressure when 
cooling or foam water arc operating. 

Cooling water quantities for the circumferential shell is 
determined by:-

on the basis of worst case tanks within 1.5 times the tank 
diameter. Roof water for tanks within 1 tank diameter is added 
to Q by a factor of 0 . 25 d2W . A minimum time period of 1.5 
hrs is indicated for this rate of water usage. / 

~ 

1.2 SAA LP Gas Code (AS 1596) 

The Australian Standard governing the location and safety aspects 
of LPG storage facilities ranging from small installations 
(service stations type) to storage terminals of up to 500 tonnes 
storage capacity is AS 1596-1979, the so called SAA LP Gas Code. 

Table (03) indicates minimum safety separation distances required 
by the standard to public places and protected works for above 
ground installations. Table (04) gives corresponding distances 
for underground installations. 
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Typical tanks i~fL~: serv ice stations are 7. 5 kl capacity (about 
3 tonnes) ,above grounfr tanks which according to AS 1596-1979 
(Table D3) require a p1inhn urn separation distance of ~ to 
a public place such as a )road and l.U...__me..1.r.e.s. from a protected 
work whiclr includes.)tous~s, schools and other flammable storage 
facilities • • ,. /J;:· ,. ... ' 

. ( -· 
: Add"h-.i.o'iral seJrety controls such as pressure relief valves, fire 
w~ter deluge sY}sterjls, operational procedures and sloping of 
ground, if appliq-able, are outlined in AS 1596-1979 and required 
by 'the Dangerous·1 Goods Act, 1975. The safety separation 
distances adopted ~y the standard rely heavily on the integrity 
ot tank design and fire- protection to contain the impact of a 
mishap. ,---

Two other standards have been examined in relatici}l to separation 
disfances between LPG storage vessels and other pt operties and/or 
land -uses. These are:-

~ . '\ 
(i) API 2510 

( ii) NFPA-58 

- Design anq constru,ction of LP Gas Installat ions 
at marine ·-and Pipeline terminals ••• and Tank 
Farms (American Petroleum Institute- U.S.). 

- ~torage and Handling Liquified Petroleum Gases. 
· (U.s. National Fire Protection Association) 

adopted by American National Standards 
Institute. As 1596, in · contrast, separates LPG 
on the basis of public places/passenger 
rail/combustible liquid tanks or 'protected 
works'. Both NFPA-58 and API 2510 separate 
tanks from the 'line of adjoining property 
which may be built upon'. 

A public place is any place other than private property , open to 
the public and including a street or road. 

Protected works includes a dwelling, a hall, church, public 
entertainment or amusement centre or public offices, a dock or 
wharf, storage of flammable (Class A and B) liquids , stores, 
warehouses , trade or business house. _,Ji~· ,. 
Essentially the U.S. codes cover a compromise between 'Protected 
works' and 'public places' as those (i.e. U.S.) codes relate to a 
'property line'. Separat ion distances for these U.s. sta ndards 
are also given in Table 03 for comparison to the Australian 
standard. 
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~ ~ -~- TABLE p_a 
··-. 

COMPARISON OF AS, API AND NFPA CODffi FOR LPG 
TANK LOCATIONS t:(IN ¥ETRffi) - ABOVE GROUND 

lr'r· 
Capaci~ __ ., .. ._.~ .As W6 
( kl) .· -- ·'Pub11c 

plac~s't 
I 

AS 1596 
'Protected 

works' 

0 .• 5 
1 

1.5 
2 ...-·-

1.5 
-3 

2 
5 
7.5 
50 

'?-- 200 
r 5 00 

100.0 

2000 

4 
5 
6 
10 
12 
22 
40 

subject te 
approval t 

6.~ 
8 
10 
17 

·- '-~-5 
4'5 .. 
75 '''\ .. 

subject to 
approv~l 

API-2510 NFPA-58 

1 
3 
'3 
7.5 
15 
15 
15 
30 

\ 45 

60 

Property l.ine 

Nil 
3 
3 

-r-7 . 5 
,f 18 
~ 18 

25 
42 
Subject to 
approval 
subject to 
approval 

The API code indicates that sources of ignition (say stationary 
internal com bust ion engine) should be located a minim urn of 7.5 
metres away. This code does not account for ancillary equipment 
or other major sources. of risk upon the vessel. 

The AS 1596 code appears to allow for risk to vessels from public 
places but not the risk of the vessel upon public places. 
Protected works considers both the imposed upon vessel integrity 
and the LPG vessel placing protected works at risk. Variations 
in distances may be permitted but distances are 'minimum' and 
'should be exceeded where reasonably possible'. 

The NFPA on the surface would not appear to be much different 
hll1 the distances are in general greater than AS or API and 
relate to property line. Additionally a requirement is t)fat if a 
facility stores more than about 15 kl water capacity of gas and 
are located in 'heavily populated or congested areas' then the 
plan should be modified by a fire safety analysis. "The mode of 
protec.tion shall be arrived at through com potent fire safety 
analysis of local conditions of hazard within the container site, 
exposure to or from other properties, water supply, the probable 
effectiveness of plant fire brigades , and the time of response 
and probable effectiveness of fire departments" . Special 
coatings and insulati-on are recommended ( 200 k W /m 2 for 50 m ins 
as test}. 
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;of ' TABLE Ui 
'·-. 

LOCATION OF UNDERGROUND STORAGE TANKS 

1 

Water capacity 
of any tank 

k.L 
,;. 

Up to 1 

2 

"} 

Mi" • J d. t , •.. ..,_InliJ,IUm IS -
epees between 
fanRs within a 
grotip, 

~ 

,-·-
_,. 
m 

1 

1 
... '~ 

... 
'!(:. 

3 

Minimum dist­
ances from 
public places 
or passenger 
railway line 

m 

1.0 

1.5 

4 

Minimum dist­
ances from 
protected works 

"f 

I 
m 

/ 
1.5 

3.0 
~ .. :- \ ' . 

15 1 3.0 4.5 

50 ~1 4.5 6.0 

Over 50 1 As required by Statutory Authority 

NOTE: The distances in this table are horizontal distances 
measured from vertical projections through air.. These distances 
may be altered proportionately for interm iediate tank capa~i ties. 

Danierous GQQ.ds Act • 1975 

The Dangerous Goods Act is administered by the Department of 
Industrial Relations. This Act provides for the: licensing of; 
keeping on premises; conveyance, by vehicle or vessels; selling, 
packaging or handling of dangerous goods (Part ill). The Act 
provides the opportunity for a wide range of responsibilities. 
Under Part V of the Dangerous Goods Act: licences ar)d permits 
may be renewed, transferred, suspended or cancelled; appeal 
provisions to the Minister for a final and binding decision on a 
suspended or cancelled licence are provided; the appointment and 
duties of inspectors are indicated; the procedures for taking 
legal action and liability of employers established;· and the 
provision for the making of regulati~:ms. 

-Regulations may be made on a range of matters such as: license 
provisions; the import and export of dangerous goods into or out 
of the state; vehicle (or vessel) design; the manufacturer (or 
preparation) of dangerous goods; safety provisions; the keeping 
of records; inspection, examination and testing of dangerous 
goods, equipment or procedures. 
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* 't:·· Regulatlons· may also cl!lss~angerous goods and include reference 
to standards, codes, rules· or-:-specifications. Flamm able gases 
(including LPG) are · of class 2 and Flammable liquids are 
generally of class 3. ~ ·) 

Because Gf the i.mpJ>rtancE;";"$r th~ making of regulations, Section 
41(1) of the Dang.efous Goads Act is reproduced below • 

. ~ ' --· ........ ' .,. 
"41. ( 1) The Governor m, make regulations, not inconsistent 

with·· this Act, f.o~ or . with respect to any matter that by 
this Act is required ·)or permitted to be prescribed or that 
is necessary or conve,nient to be prescribed for carrying out 
or giving effect to tnis A~J and, in particular, for or with 
respect to:- ,--, 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

.-;· . 

the issue, renew·al, transfer, suspension, canc~'llation, 
<:Juration and terms of perm its, whether under / this Act 
or the regulations, and licences, the fee · payable 
therefore and the· cofi9itions subject to whicti they are 
issued; 

the import or export of dangerous goods into or from 
the State; ~ 

the preparation for use, packing, keeping, conveying, 
manufacture, use, sale, abandonment, disposal, 
destruction and rendering harm less of dangerous goods 
and containers which are intended for use, are being 
used or have been used in connection with dangerous 
goods; 

the design, construct ion , cleanliness, venting , 
ventilation, marking and maintenance of vehicles, 
vessels, containers, pipelines and any other equipment 
or things which are intended for use, are being used or 
have been used in connection with dangerous goods; 

the siting, design, construction, ventilation, 
ill urn in at ion, fittings, fixtures and management of 
premises intended for use or used in connection ~i th 
dangerous goods; .. a 

regulating or prohibiting smoking, the lighting or use 
of fire and any other dangerous, or potentially 

· dangerous, prescribed activities in the vicinity of 
dangerous goods and on or in, or in the vicinity of, 
premises, vehicles, vessels, containers or pipelines 
used or that have been used in connection with 
dangerous goods; 

prescribing the procedures t o be followed in respect of 
any premises licensed under this Act that cease to be 
so licensed and the persons by whom those procedures 
are to be followed; 
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... 't'·< 
(h) the ptrOv~on, maintenance, testing and use of safety 

and firsl aid facilities, including fire-fighting 
equipment'~ in ~ny premises licensed under this Act, in 
a vehicle · or }!esse! used for the conveyance of 

· dangerou~- goq_ds and in prescribed circumstances 
i,pvolvin~..- a risk of injury or damage arising from 

, .. dabgerous goods; 
""::"""' ~ 

(i) prescribin~, the procedures to be followed in the event 
of a.n ~scape or a spillage of dangerous goods; 

f .. 

(j) applic'ati~ns to have an explosive declared to be an 
authorised '\ explosive under section 16 and fees payable 
in connec.t+oh therewith; 

(k) the inspection, exam in at ion and testi '}i of dangerous 
goods and equipment intended for use or used in 
connection, th!!rewlth, and the fees payable therefore; .... ,._. '"C 

(I) the driving of veq_icles an<t the navigation and mooring 
of vessels conveying dangerous goods; and 

(m) the malcing, keeping, production and inspection of 
records ~elating to dangerous goods and the furnishing 
of returns and other information relating thereto. 

Any examination of this Act, therefore, also requires a brief 
discussion of the regulations. 

Of particular relevance to this study are the provisions for 
keeping and conveying of Flammable Gases (Class 2.1) including 
LPG and Flammable (Classes 3.1, 3.2 and 3.3) and Combustible 
Liquids (Classes 3.4 and 3.5):-

(a) LiJuli!ied Flammable Gases (Class 2.1 ) 

Under Clause 113 a flammable gas vessel (tank) is to be 
approved, be fitted with approved safety relief devices 
(such that 'flames from the device will not impinge on the 
tank or any other depot' or tank), have a fence ,.( 1. 8 m etrs 
high) and two gates around the vessel, be on non-""b ombustible 
supports, be on firm foundations and be readily accessible 
by employees. Should LPG being stored, be unodourised, then 
a flammable gas detector with au tom a tic alarm is to be 
provided. 

Building provis ions ( Clause 114 ) and ar e a (Cl ause 115 ) 
requir em ents a r e also g iven . 

Clause 117 indicates the methods of fire prot ec t ion which 
requ ire :-

(i ) a garden hose t o reac h all parts of the depot; 
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(ii) two water ·' nydi;ints for depots storing more than 4 
tonnes of liquifH~d f..lammable gas or 500 cubic metres 
of com pressed flam mabie gas, at opposite sides of the 
depct; and the ga'i.·den ~hose requ!rem ent; 

(iii) , for ea.c]J tank qf-'_,.LPG::.gt·eater than 50 tonnes capacity 
(or 7 ,{io-o cub'tt! metres of compressed flammable 

'\g~S"Ss), !Jxed water sprays, or monitors to deliver 
water at the ra~.e of 10 litres/min per square metre 
surface area; plus the previo.us requirements. 

Sufficient reticulated or stored water is to be provided for 
a period of 3 hours to• th~ three ( 3} largest tanks. Fire 
equlpm ent is to be tested weekly. 

The separation distances for flammable gases ( Clau~e 119) 
are given in Table 05. This is compared to the requirement 
of the SAA LPG Code for above ground tanks, which is based 
on a range of tank capacities and referred to in clause 281 
of the Dangerous Goods Regulations. 

1 
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~ 'J··· 
f f;· TABLE D5 ,_ 

SEPARATION DISI'ANCE FOR DEPOTS FOR FLAMMABLE GASES 
>; ·, 

i 

~ · 

r ~~6· 

,j:J'.-. .. ~ 
" > 

Separation distan~ _ _(jn met res l 
, .. , ....... .#.' 

Column 1\ ·+ 
Exposu~e t 

J ~ 
I 

j 

\ \ ,_..., 

Other depot for fla·m m able gas 
... 

Building or structure .• -
(a) not ot fire-resist-a'nt 

construction; 

(b) of fire-resistant 
constructio;. 

(c) being a protected 
work not elsewhere 
specified in this 
Table 

Above-ground depot for 
flammable liquid having a 
licensed capacity:-

(a) not exceeding 5,000 
litres; 

Column 2 
Cylinders 
not ex­
ceeding 
150 cu m 

5 

3 · .'\ 
t' 

8 

3 

(b) exceeding 5 , 00 0 li tres 

Underground depot for flammable 
liquid (distance to be measured 

8 

from vent and fullpipe). 3 

Public place 3 

Place where solid materials 
that burn rapidly, such as wood 
shavings or paper, are stored 15 

Place wher e solid mat eri als that 
burn slowly, such as coal or 
timber, are stor ed . 8 

Column 3 
Cylinders 
exceeding 
150 cu m 

8 

15 

8 

15 

8 

4 

15 

8 

Column 4 
Tanks 

15 

3 

15 

8 

15 

8 

4 

15 

8 



• 
" 

' ,. ·., 

I' 
I 

! 
i 

- 164 -

ac f ijw~ (coot 'd) , __ 

~ ~ ~ . 
In conveying li<ll,ijified fJ'}im m aole gases and !lam m able liquids the 
appropriate q<;u:fes are {(>plied and the recently released 'Code of 
Pra<!tic~(~ thepansportation of Dangerous Goods' has taken 
effect.. In the case ol pipelines, the appropriate codes are 
generally the 'SAA .Gif.s . P epline Code', 'SAA Pressure Piping Code' 
and the ·'SAA Non-fer,~o~s Pressure Piping Code' as appropriate. 

' 
fla m ~able and Co m busti ble "i gui ds 

,-••r 

The basic requirements _of t-he regulations for flammable and 
combustible liquids is the observance of the "SAA Flanfm able and 
Combustible Liquid Code" described previously. Tanks Pt ay be kept 
above ground or underground. 

. ~ ~ 

~· ~ .~, 
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APPENDIX E 

T.HE EXISTING PH"fSICAJ, AND SOCIO-ECONOMIC--E.NY.IRON MENT 

.;~ ~ 

1 OO.:H.cal eli\riron ment 

"""' ....... : ""'" . 
1.1 To po ira "~olo iY 

The study ~~Ja 'J {es within the Botany Basin geomorphic unit of 
the Cumberhind \ Plain. The Botany Basin consists of alluvially 
deposited sandy \ mooJ:)and, undulating sand hills and a broad 
valley flood plain....-., 

'* Two river systems, the Cooks and Georges Rivefs, discharge into 
the waters of Botany Bay. The deposited sands, silts, clays and 
gravels are Quaternary in age and are felt to be of marine 
origin. ~ <\ · 

Topographically the area..,b generinty 
and rising to a maximum of 30 metres 
the east. 

flat with some undulation 
at the La Perouse ridge to 

The Botany sands provide the only significant groundwater 
resource (known as the Botany aquifer} within the Botany Bay 
sub-region and lies within the study are·a. Por t Botany is a 
man-made feature of nearly 200 hectares of reclaimed land behind 
a protective revetment wall. 

The soils of the area have been named after their parent material 
source. The Hawkesbury soils to the east are skeletal , shallow 
and stoney soils having shallow profiles of sand or sandy clays. 
The alluvial sandy soils are highly susceptible to wind erosion 
if vegetat ion is disturbed and soil exposed. 

1. 2 MeteorolOiY and CliJrul.t.e. 

The area is dominated by a warm, sub-tropical climate 
strong coastal influence which moderates temperatj!res. 
summer and winter temper atures are 220C" and 

with a 
Mean 
120C 
have respectively. Extr eme temperatures of 450C and 12 oc 

been recorded. 

During the summer per iods the predominant winds a r e 
north-easterly and easterly with some strong souther ly gusts. In 
winter winds are s t ronger and from the west and south . A 
sea-breeze develops for about 50 per cent of days throughout the 
year with a g reat er nu mber of seabreezes develop ing in sum mer 
t han wi nter. 

The surface wind an alysis for Mascot (based on average wind 
records for more than 36 years) below has been adopted as 
r epresentative of loc alised wind m 6vem ents in the study area. 
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.. W1nd~from south - 28% 

.Winds fro-m west - 26% 
Winds (rom-1north - 20% 
Winds from_. east - 20% 
CalJ116f- ~ 5% 

I lr' ,;t·· ,. ~ ' 
Fogs an~ t~ perature inversions are frequent and occur on about 
12 · pe~ C\nt and -11"'0 per .cent of all days respectively. Average 
rainfall is about 1 ,?Of min and occurs at a frequency of about 105 
days pe~ year. · i . · 

. . 1 
1.3 

'· \ 

Generally, the area is 6f'-poor air quality due to relatively high 
em iss ions from motor V"!hic!es and industrial source~, together 
with i,ttcidents ot poor ventilation (dispersion) ~t critical 
times. ? 

~d -~ 

f The nature and scale of industrial processes, storage terminals 
an~ the amount of traffic in tfr~- area r:~.sult in it being a major 
contributor of photochemical smog precursors, hydrocarbons and 
nitrogen oxides, in th~ Sydney Region. 

At the local level·, lpisodes of high odour emissions, sulphur 
oxides, dust and other particulate matters have been reported 
particularly at residential areas close to the industrial 
complex. Major sources include the I.C. I. petrochemical plant, 
the Total oil refinery and major fuel storage depots (Caltex), 
etc . 

Local air pollutants in the area have gradually improved, and 
further reductions are expected in the future as the result of 
various control measures being implemented together withe change 
in the nature of fuel used. Because of technical and economic 
control limitations however residents adjacent to em iss ion 
sources would be exposed to relatively higher levels of 
pollution. In terms of dispersion characteristics, ventilation 
rates measured at Mascot indicate that mornings have poorer 
dispersion than in the afternoon. 

1. 4 Water Quality 

The waters of Botany Bay have been extensively researched and 
reported by the State Pollution Control Commission through its 
Environmental Control Study of Botany Bay. 

In general terms, Botany Bay is circular in shape having some 
additional bays on the foreshores. The north-south runway of 
Ki nO'sford-Sm i th Airport and Port Botany are reclaimed lands which 
ext:nd out into the Bay breaking up the circular line of the 
foreshore. 
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"' 'J--water quality offth~Bay is generally good, although changes in 
current and wave directions as the result of establishment of the 
airport runway ·and further dredging of the Port, has had some 
dram a tic effects. Turbid.lty however would be confined to the 
Port areas due to sh!IJpingM·movements and would not significan~ly 
affect the ~y gen~ally ..... Runoff from static installations have 
not cause~q· einy det~Horation in water quality, although there is 

.:the 1\~t'antial...-r"for spillages .into Botany Bay during accidents 
· {e.g. Caltex, T~taq. etc.). The Bay provides for significant 
movements of .-p~troJeum products and chemical tankers, the 
spillage of_ wh!c~ 'ff.onstitute the major threat to i~s sensitive 
ecology whtch mcluQes seagrasses, mangrove areas, ftsh habitats 
and oyster leases. \, _ 

.,-·--
1. 5 Acoustic Eo_Yiron ment-

-r-
The .'- major noise s~urces in the study area inct1ude aircraft, 
industry and traffic. A recent noise survey conducted by the 
Department indicates ~ th~ residences in proxim fty to industrial 
installations such as I.C.I. ,, APM, Kelloggs, Johnson &: Johnson 
.and AC Hat ricks are expos~d to relatively high noise levels, 
particularly at night. When industrial noise contribution is 
added to traffic npise and in some cases aircraft noise, noise 
levels well in ekcess of 'acceptable' ambient levels for 
residential developments are experienced in many cases. 

2. Socio-Economic En vjron ment 

2.1 Community Pro.fi.k 

Pogulation 

According to 1981 Census data, the total pogulation of the 
Study Area, i.e. within 1 kilometre of the Industrial Area 
Boundary, is 8,000 an overall drop in the growth rate of -2.3. 
All age groups showed a negative growth rate except for those in 
the working age group of 25-44. The 0-4 age group showed the 
largest decline of -8.3. The population within 300 metres is 
about 4,500, which also reflected a negative growth rate of -
2.2. The largest decrease of any age group is in th~, 0-4 year 
cohort of - 7.4. "' 

Len~h of Residence 

Of · the total resident population in 1976, 42% had lived in the 
same residence for over 5 years and 11% had lived within the same 
Local Government Area. 

In the area closest to the industrial areas, 50% either lived in 
the same residence or within the same Local Government Areas for 
5 years or more. 

+ 
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EJa.ce of Origin 

83% of residents were either t:born; in Austr alia or from an English 
speaking country , _similarly for tM~ area closest to industries. 

~ 
Employment Jr' 

~ .. ... 

t '" A_pproximJitely 30~ ot'""the t~tal workforce of 5 ,17 5 are involved in 
et ther m anufacturmg ~r torn;ce employment. 

The unem pioy ment rate if on males remained at a rate of 
is high compared with the State average. 

\ ,_. 
65% of the total householdSi.i" the area had a combined 
income of less than $15 ,OOO'"'in 19'76. 

... 
f.llu:e o f Wo.r..k 

8.0 which 

household 

-r 
I 

i 

At proximately 14% of those .in }meloyment either worke'd in close 
proxirq i ty to their place of residenc~ or wot\<ed from home. 

~ 
The total number of all types of dwellings in the study 
467 4 in 1976 and in the area around the industrial 
approximat ely 2799. 

area was 
complex 

32% of the occupied private dwellings were either owned or being 
purchased with the majority of the homes (81%) being of brick 
construction . 

The occupancy ratio was calculated at 1.9 compared with what has 
been calculated as the crude 1981 Census rate of 3. 06 for the 
Sydney Metropolitan Area, thus indicating a low occupancy rate 
for the study area. 

The ratio of units (i.e. all types of attached housing) to houses 
is 13 . 5, indicating a low density in the majority of the ~udy ... 
area. 

2 . 2 Co m m uni t y Fa cililli:..s. 

HeJUth and Welfar e 

Whilst a number of Federal and State Departments have offices in 
e ithe r Maroubra or Maroubr a Junct ion , Eas t Botany Municipality 
and t he souther n par t of Randwick Municipality have inadequate 
se rv ice for t arge t groups, par ticul a rly for mothers and 
ch ildren . Although most of the services are located on the major 
north-south arte rial r out e to the C .B. D. , limited access by 
public transport is availab le in an east- west d irec t ion . 



- 169 -

.. t.· 
Tile only centre ~ovJ~ing a comprehensive range of welfare and 
recreational activities iii the Hillsdale Inform at ion Centre in 
Hillsdale Plaza on Bunn;eron' Road. 

'llle following list ... ~· health and welfare services (excluding 
child care) Jre avaij!able to residents in the area, although not 
~asil~ a~es§il)le. Those marked • are located within the study 
area. ·. ~ ..., 

. ~ 
Community··~~n~th Support Scheme (C.Y.S.S.), Boyce Road, 
Maroubra. ~ 

• Com monwealt~ 'Empioy ment Service - Botany Road, Mascot 
...-·- - Anzac Parade, M aroubra 
..-. Junction -r 

Department of Youth and Community Services, ~nzac Parade, 
·\1aroubra. " 

~ 

• Community Informalion Centre, Hillsdale Plaza, Bunnerong 
Road, Hillsdale. ""·-.~ \ 

• St. Vincent dr Paul Pam ily Centre, Anzac Parade, Maroubra 
Junction. 1-

• 
Community He'alth Centre, Coward Street Mascot. 

• Botany Family and Children's Centre, Botany Road, Botany. 

• Australian Quadraplegic Association, Jennifer Street, 
Little Bay. 

Community Help Association of Randwick Municipality 
(C. H.A .R. M.), Anzac Parade, Maroubra. 

• Prince Henry Hospital, Little Bay. 

Department of Social Security, Anzac Parade, Maroubra • 

.... 
~ 

Primary and Secondary Schools in the area are currently adequate 
for the existing population. 

Of the 6 primary schools, Banksmeadow Public School at 
Banksm eadow Road, Botany; La Perouse Public School, Yarra Road, 
La Perouse; and Matraville Public School, Bunnerong and Beauchamp 
Roads, Matraville, are located close·st to the Industrial Complex. 

Over the past 6 years enrolments at the schools listed above show 
that there has been a loss of over 100 pupils within the ast 
three years at Matraville Public (Total 556) whilst at La Perouse 
there has been a steady increase in numbers which are currently 
at 252. 
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... ·J· 
2.3 Cost of Housing ~ ~ 

.:_ 

One popular assumpti~n is that p~ox.im ity to major industry lowers 
property values but 10 fact t~1s ts not the case in the stud 
area. There is -a wide r'Ulge Qf estimated house values over th~ 
study area but ~lue dEJ!.erminants seem to be related more to 
local, is~ues, ( sfl~ a~ 'proximity. to aboriginal areas at La 
Pero,use, "lb_art to ].Qeatlon close to mdustry. 

Factors;_ determining ] h~Jse valuations appear to depend on 
perceived benefits th~t ~ould apply to any area, such as location 
with .. a ~ood aspect oq an elevated block. In the Botany 
Mumc1pallty, Stephens St-reetJrontages which overlook I.C.I. and 
other chemical industries.;-has had recent house sales of $85,000 
while houses further west~--relatively further away from industry, 
have sold for over $15,000 less. ~ 

A f 
l 

~A general valuation estiiJl ate of the Hillsdale medium density 
[residential area shows that Pliices differ little between close to 
and _away from hazardous industri{s. Thes-!\ are: 

flat buildings - 1 bedroom $34,000 - 40,000 
~2 bedroom $48,000- 59,000 

3 bedroom $49,000 - 61,500 
villas 2 bedroom $70,000 

3 bedroom $81,000 

It is noted that in Grace Campbell Crescent relatively in close 
proximity to hazardous industry prices remained concurrent, while 
Templeman Crescent, further away, was lowest generally in value. 
Similarly, the Hillsdale single density residential area inside a 
potentially hazardous area compares favourably with development 
located further east (f}.n estimated $95,000 - $105,000 inside and 
$85,000 - $101,000 outside a potentially hazardous area). 

Denison Street adjoining I. C. I. , is reportedly hard to sell but 
the operative factors are probably the relatively low standard of 
dwellings, flat topography, and, . most notably, frontage on a 
major industrial artery. 

Estimated valuations in the area of Rand wick bound by .. <"Botany 
Municipality to the west and Bunnerong Road shows that the range 
of house valuations ($80 ,000 = $93,000) which is consistent with 
valuations both in proximity and relatively further away from 
industry. 

The Chifley East area, off Bunnerong Road opposite Total, has an 
estimated value range of $77,000 - $90,000 (close to the 
refinery) and further away is higher at $80,000 = $100,000 but it 
should be noted that land further west is more elevated and this 
is likely to be the determining factor. 
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.. 'if' .. 
The Phillip B~ ®ea between La Perouse High S(!hool and the 
aboriginal area has a- broad range of values within the hazard 
area, $70,000 to $124 ,0~0. The determining factors appear to be 
the quality of the nous~ng which varies enormously in this area 
and that --some pr~~erti~ have good water views. 

~n conrl~h>n, a_i~eneral estlm ate of recent sales in the area 
sii'-.'l¥""-littl~ difference between slm llar properties Inside and 
outside a potenti~lly hazardous area. It would appear that 
proximity to.-i~dustrial facilities (fuel storage tanks, etc.) has 
no more eff~c~ O:ft~ perceived housing benefit than would proximity 
to a reservotr. \ 

\ \ ,_ 
2.4 Accessibility..-.<;. 

_:-. 

Easy access to transport determines af.cessibili ty to 
<>Pportunities ranging from employment to t weekend leisure 
activities. The .• study area has a high, access to such 
opportunities by road ~ut ranks relatively low in car ownership; 
average household car ow~rship is 0.8 and 29% of households have 
no car. Much of the residential population is therefore 
dependent on public transport. The study area has been 
identified in tlfe public transport issue paper (part of the 
Botany Bay regictnal study) as having low accessibility compared 
wl th other areas in the sub-region. 

In employment opportunities, both manufacturing and 
non-manufacturing, and in access to comparison shopping, the area 
between Little Bay and Botany and Pagewood was seen as needing 
major improvements in public transport. For this reason the 
southern part of Botany and Randwick are designatd as unsuitable 
areas for urban consolidation. The study area is disadvantaged 
by being far from suburban rail lines relative to other areas 
10-14 kilometres from the Central Business District. The area 
rates in the lowest 40% of zones in the sub-region in 
accessibility to comparison shopping (neighbourhood convenience 
shopping was not considered). There is an underprovision of 
retail floor space in this area and aside from Maroubra Junction, 
not a major centre, comparison shopping must be done close to the 
Central Business District. ,...,. ,,.-

Although the study area rates low in public transport 
accessibility compared with other areas of the Botany Bay region, 
~ccessibility is relatively high when compared with the growing 
residential areas in the western suburbs. Over the Sydney 
region, the study area ranks in the 17th to the 30th percentile 
in an accessibility index whereas the western suburbs all rate 
below the 50th percentile with the exception of areas just 
outside of Parramatta and Blacktown. Looking at one indicator, 
the per cent of job opportunities accessible by public transp~rt 
within 40 minutes: Randwick - 18.4%, Botany - 15.5%, while 
Liverpool is only 3.3% and Penrith - ·4.5% (Sydney Region average 
is 14.3%). 
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.. :J 
~ "'·' One can see from ijre _above that even public transport 

accessibility to weekend shopping and recreational opportunities 
is not bad; there· are aJ least five services between 10. OOa . m. 
and 6.p.m. on both Saturday ~nd Sunday • 

. ~ tAl .-:.. 
In conclusion, f <he stug¥ ... area ranks low in access to employment, 
sh9pping and recreational opportunities relative t.o the rest O( 
the sub~eiton b»t access is high when compared wtth the rapidly 
growing residential ~rea~ in the western suburbs. 

. -- f ' 
1 -
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.:_ APPENDDl...E. 

METHQ.illLQl' CqNSEQUENCE ESf.IMA.TIQNS 

1. ~ Ei.r.tl . . r·--
( . 

The~·p.ftct o,.k-fires on various land uses depends on the intensity 
of_ heat and on the ~. duration of the fire. Whilst atmospheric 
storage tank !-irks are of relatively long duration, fire balls 
from say pressulis~d LP Gas storage are shorter in time. As 
such, longer duration fire incidents were quantified and assessed 
differently to short '· duration fires. 

The following principles nave been adopted generally to compute 
heat flux levels at various distances from a fire:- ..,.. / ... 

the rate of fuel consumption (say from a leak, a pool or 
from a complete ·tupture of the containment vessel) is 
calculated; ""v '"·, 
this rate is converted to a heat release rate accounting for 
the specifict characteristics of the fuel in question 
including its !teat of combustion; 

total heat radiation from the source is then computed; and 

resultant heat flux levels received at various distances 
from the heat radiating source are estimated by applying 
well-established methods. 

1.1 Stock Tank Fires 

The heat radiation ( Q) from a stock tank pool fire is determined 
by the quantity and rate of fuel consumption in the fire, the 
fuels' heat of combustion and the portion of heat radiated to the 
surrounds. 

Heat radiation was deter mined from:-

Q = mass x heat of com bust ion x eff iciency 

Q = (Surface area x burning rate x dens ity) x efficiency x heat 
of com bust ion. 

Q = ll X Q2 X r X d X n X H C 
4 

Where D = tank diameter ( m) 
r = burning rate ( m m/sec) 
d = density of fuel (kg/m 3 taken as 800kg/m 3) 
n = portion of heat radiated to · the surrounds (taken as 

30%) 
fu·el HC = heat of combust ion of ( MJ /kg) 
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.. ·( ·· 
Flamm able liquids ~re~: divided into three broad categories, 
namely, Class A (Light Petroleum Products), Class B (Solvents) 
and Class C (oils). FoJ;. ea~h class the rate of burning was 
varied between 6m m/min and 10m}m/min. 'The heat equation indicated 
above can then be pr~~ente.d in terms of tank diameter as 
follows':- f'- /tr' -

c '' " 

QA ·= ~ • ~ D'2 ( C111!;s ; A Flam m able Liq ulds) 

QB = 1.96SD2 ,<class/ B. Flammable Liquids) 
. 1 

Qc = 0.433502 ( Clas C \Combustible Liquids). 
' 'i -

Figure 4(a) presents trr'€ above relationships for the three 
classes of fuel considered--in the study. 

1' 
~ I 

In order to translate radiated heat at the source int.o heat flux 
., .. received at various distance.s, methods suggested by API and by 
.i the view factor technique we're investigated~ . 

. ., ' 
The following relationships were' derived ' as the result of these 
investigations and implemented in the assessment. 

~ 
TABLE F1 

RESU.LTANT HEAT FLUX IN TERMS OF TANK DIAMETER 

~at F~x 
( kW/m ) 

38 

25 

12.6 

4.7 

2.1 

Distance in Tank 
Diameter frQ..DLthe cent.u 
Qf the flame, 
m (Claaa_ti) 

1.3D 

1.550 

2 .2D 

3. 7D 

5.5D 

,. ,., .. 

Figure 4( b) presents a plot of these relationships used in stock 
tank fires consequence analysis computations. The following 
Table is relevant for the range of tank diameters encountered in 
the study area. 
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TABLE F2 

HAZARD RANGE T~ PEOPLE FROM TANK FIRES 

_.·..t~· .<:.. Hazard Ran~e 
~ank r..., ;t· Distance to 

Dia~e~r adjacent storage 
(metresJ ~ 1~nd asso~iated plant 

_ l · ntem s (ftre water 

1 . ' required) 
~ 

5 . 8 ·. \ -10 
,.-.--

16 

~~ 24 

20 \. 32 

25 ·to ~\ 

30 t 48 
Jr 

EiJ:ebalis (BLEVE} 

Distance to people 
(injury after 30 
seconds exposure) 

18.5 

37 
..,. 
/ 55.5 

i 

74 

92.5 

110 

The method of estimating fireball characteristics and impact is 
that discussed, suggested and imple.mented by several overseas 
authorities and tee hnical advisers including the U.K. Health and 
Safety .&ecutive the Departments of Economic, Social, Environment 
and Labour Affairs and TNO in the Netherlands. The estimations 
approximate experimental data and observations from actual 
fireball incidents. 

In all cases it is assumed that half of the vessel inventory 
would be contained in the fireball. 

The following computations are presented:-

Y:esse 1 ca wu:ili Eire ball Raai:u.s Qf DuratiQn 
M.u.:i Eil:.e.h.all :.~' 

250t 125t 180m 23-30 sec 

200t lOOt 170m 20-26 sec 

125t sot 140m 18-24 sec 

20t lOt 80m 10-14 sec 

lOt St 65m 8-12 sec 

Est imates of hea t flux received at various distances from the 
burning fireball are as follows (it .was assumed tha t 30% of the 
heat generated at the source is radiated - duration of fireball 
is accounted for). 
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~TABLE F.3. 

H.EA:LF..WlL~S. ... E..tlQ.l\LfllUiBA I.~LS 
. ~ 

~-------------------__.a.._------------·---·-·----

Mass of 
~ill_ 

--~, 

-~· f ..... 

Hear· Flux ~;:· Distsnce from 
(kW/n:L2' ... ui .. .ahal' ( · t '* 

. ~---------~· .t me res 1 
"""' ,_,., No attenuation Attenuation 

! From s.tm ospher ic at an 
• t water vapour approximate 

rate of 20% 
_ ______ ----J)er 50 m 

,. 

100 tonne 150 
,..-· 

195 150 
120 220 175 
100 240 190 
60 320 250 
38 400 320 
25 ''48 0 375 
13 660 530 

1050 850 

150 
. 
~ 110 95 
:t' 

120 120 100 
20 tonne 

100 135 120 
60 170 150 
38 220 180 
25 270 220 
13 380 340 
~ 600 500 

10 tonne 150 90 70 
120 100 85 
100 110 90 

60 140 120 
38 180 145 
25 220 180 
13 250 200 

__________ L__ _____ 4_lli)_ ___________ 400 

Distance is computed from -

Q= ~---
12L2t 

where 
Q ::: Heat flux 
L = Distance to sou~.~ce 
t = Duration of fh·eball 
F =Fraction of heat released taken as 0.3 

.. 

... 

H = Heat of com bust ion of fuel taken s.s 50 MJ /Kg for Australien 
LPG 

a== Atmospheric absorption coeffic ient (0.75 at 50m, 0.061 at 
50 0m) 

iigures 4(c) to 4(f} inclusive graph -~he relationship between 
inc-ident heat flm: and distance for various fireball sizes. 

I 

1 
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Conse guen c.es_ 

For a very short dur8'tion 1exposure, the threshold heat flux for 
pepple is ta.ken as 5 k W/m Z (severe blistering, derived from 1 -
50/t 0 . 71) and aver'tige ~uration of 20-25 sec. Accordingly 
individuals ~\thin t.H-·e following distances could be affected if 

,~helt~~\L ,~• not jp' mediately sought. 

l'ir.e.ll_a.l.L..si.!& } . I 
. . ~ 

100 tonne 
20 tonne 
10 tonne 

Ha.za..t®..l!Lll.~ 
J.:ml_(attenuation app~ 

850 
500 
400 

1' 
The ;. distances indicated above would vary dep¢tding on the 
atmospheric water absorption available at the time. 

\, 

At . the estim.ated radius of fireballs, storage vessels could be 
.engulfed in the fire during the dura·tion of mishap. The heat 
r.adiation within the fireball is theoretically estimated above 
800 k W/m 2. Sevt,ral workers have, however, suggested heat 
intensity levels b~ow 400 k W /m 2. Computations outlined in 
this section consider incident fluxes up to 150 kW/m 2. 

A generalised indication of BLEVE and fireballs impact could also 
be derived from the correlation -

R = pM0.4 (work at the Department of Chemical 
Engineering, University of Aston in 
Birmingham) 

where 

R = hazard range to s evere burns with fatality to people 

M = mass of burn ing fuel in kg 

p = 3. 5 for butane BLEVE 

p = 5.1 for butane fireball 

The following hazard range is tabulated accordingly (also refer 
to figure 4(g). 

Mass of Burning Hazard Range 
Fuel (Tonne) BLEVE Fireball 

250 510m 740m 
100 350 510m 

20 200 285m 
10 140 21 0m 

These distances are for fatality and severe burn effects. 
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2. D~~i.f~ii...m»J~..E.Qr_ Qu~irul.t.lw.rutJJS_l!ti~~ 
.U.gu.U.i~..Llft.m.m..~kL~1i 1 

The fo llowing cHspers-j.pn ~stimations for the possib le 
i nste.ntaneious refliiases o.f:·various amounts of liquified flammable 
gases rele~es.,.have been undertaken using an approximation of the 
DENZ model develo"~d by the U.K. Safety Reliability Directorate 
(SRD} of the U.K • . . Atomic Energy Commission. DENZ is the 
computer code for evaluating the dispersion of heavier-than-air 
gases released instantaneously 1 i.e. the release duration is very 
short. This method is currently widely implemented for the 
consequences analysis of .--on ishaps from potentially hazardous 
instailations such as the on~ proposed. 

The b&Si1:! , for the dispersion estimations is as follow s (reference 
Canvey t a second report - U.K. HSE September, 1981): 

Mat erial . Propane Butane 
_____ _1._·----------------------

Source Temperature 150C 

Boiling point 

Flash fraction 0.28 0.10 

Air entr-ained 11.2m* 2 .Sm 

Total mass vapm·ised m 0.78m 

Cloud density {kg/m 3) 1.41 I. 73 

Cloud temperature -18CC 

>i:m is the mass of material released in tonnes. 

The distances to the lower flammability limit of dispersing short 
dure.tion releases of pi."o;>ane and bHtane and the methods of 
estimations a;;-e derived hereafter:-
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"~ 
TABLE F.i 
': ') 

HAZARD RA~i'.RQ.MNE AND BUTANE RELEASES 
l ~ 

. f'-. ll" 
"",...,, ~. .( 

,.. 
. -J 

.r 
Mat erial ' Propane Butane 

"! 
I 

' f 
. 'i 

~<" 

Weather Category ~·- F D F 
W.iod S~ed ~~ 2m~ ~ ~-

'f' 
.Q. / 

Dis tao ce s t Q l.2.rilll:. 
Elll...IIl..lla.bili t y LLmil ~-

' 
' -~ 

" ' . 
. l&wn..w~ 

Qf ClQud :- ~.12M 0.4 0.17M 0.4 0.10M0.4 0.14M 0.4 

10 tonnes 300m 430m 250m 350m 
50 tonnes 570m 810m 480m 670m 
100 tonnes 760m 1070m 630m 880m 
200 tonnes 1000m 1415m 830m 1165m 

. Maximum Wi..d.th :- 0.8R 1.2R R 1.6R 

10 tonnes 240m 515m 250m 560m 
50 tonnes 460m 970m 480m 1070m 
100 tonnes 600m !280m 630m 1400m 
200 tonnes SO Om 1700m 830m 1860m 

~ 

'-

M.a..xi.m.wn...Wldth....Q.! 
Cl~.c.i:Ur.Lal: 0.5R 0 . 4R 0.4R 1.2R 

~~' 

10 tonnes 150m 170m lOOm 420m 
50 tonnes 285m 320m 190m 800m 
100. tonnes 380m 420m 250m lOS Om 

· 200 tonnes 500m 570m 330m 1400m 

~~:- O.lR 0.25R 0.2R 0.6R 

10 tonnes 30m 110m 50m 210m 
50 tonnes 60m 200m 95m 400m 
100 tonnes 75m 260m 125m 520m 

200 tonnes lOOm 350m 160m 700m 
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t.J-5 .::,.. 

'r11e method used Vt) ~ comp~·e bla.st overpressure i mpucts fi•om the 
release of 'll~r~us amount of LPG is that reeom mended by the U.K. 
Advisory Coinmittee-1\n Majqr Hazrds (2nd Report}. The method i s 
widely im plem en ted by !he 'U.K. Health and Safety :Executive for 
s.ssessrn en t purposes. - f 

For the purpose of this analys;s, it is assumed that the 
explosion woula occur clo~~· td· the point of release, i .e . cloud 
drift effect is l&rgely ignored. Evidence indicates that in 
ave1•age weather C~onditions ·only. a vel"y large cloud, or ooe being 
formed veA' Y rapidly could drift so that the centre . of the 
explosion is lOOm from the leak. Other evidence indicates that 
less th~n 4% of the plume cou~d reach a distance of 500 metres 
before ignited. In recent assessment studies for LPG 
installations (mainly in the U.K . and The Netherlands) the 
consequences of vapour cloud explosions at the boundaries of 
I'esidentie.l developments ,100 metres to 600 metres from the source 
of l'eiease were considertkl. 

The TNT eauivalent M foi• a mass of LPG vapour V tonnes is 
estimated from -

M = D x He..a.LC..~.iQILllJlV..~~L.Yll.nQ..u.r_ill 
Heat combustion of TNT 

wheroe: 

p = efficiency of explosion relative t o TNT assumed to be 3% 

For Propane and Butane vapom·s:._ 

M = 0.03 X ll.95Jl kcal/kg X V 
1100 keal/kg 

M = 0.3V . 

It was also assu med t hat the expiosion would occur at R = 3 
( V)0.3 . 

On t he be.ESi.!i of these assu mptions a.r,d methodology, the follow ing 
~stim t:).tes rue pl·esented:-
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-- } 5 Tonoes sU. 

~Udt~ 
~0. 
ClQJld 

TNT e QUlYa­
l~(Toooes) 

Dis..~~ 
7.!Lk.P.a 

• · Distanc~ 
aaP.a-50kPa 
(Plant items 
overturned, 
extensive 
dam age) 

Distance_l.Q_ 
UJUla-35kPa 
(Reinforced 
structures 
distort, 
atmospheric 
storage tanks 
fails) 

! ~ 

• Distance_l.Q_ 
1kPa-2lkPa 
(Walls collapse, 
house uninhabit­
able, possible 
domino ancillary 
equipment) 

Distance_tQ 
Mk.l'Jl 
(90% glass 
breakage) 

Distaoce_l.Q_ 
L.lk.P.a. 
(50% glass 
breakage) 

10 

40m 50m 
~ 

-.,... 

50m acrm 

90m 110m 

160m 200m 

270m 350m 

600m 900 m 

20 50 100 

6 15 .... 30 

I 
60m 80m lOOm 

110m 170m 

120m 170m 200m 

240m 320m 400m 

,.. 

500m 600m lOOOm 

lOOOm 1200m 1500m 
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Esti m a lions of toxic gas...~-oncentrat ions at various distances from 
the possible solr~es of.:lrelease have been extensively discussed 
by ~~s,(Ml,SO), jlarris (1980), the U.K. Health ar;td Safety 
Execut1ve and TN(j. (The r,etherlands). 

The method adopted. ftr . this assessment for relatively buoyant gas 
releases is that know·n as the Pasquill continuous plume model in 
which:- \, 

~ 

(Co) = 168QF 
~ udhO 

1where 

Q =. release rate in m3/sec \ ' . 

u = wind speed ( m/s) ~ 

d = distance from source ( m) 

0 = lateral spread (degrees) 

h =vertical spread (m) 

_H_ 
F = exp ( -2.303 ( h ) 2) = 1 for a ground level release. 

For the slightly stable (D stability class) atmospheric 
conditions and 2m/sec wind velocity (most prevalent conditions in 
the study area, see Appendix E. The above equation can be 
simplified as:-

Co = 4.2 X ~Q_ in parts per million. 
dh 

For gases which are heavier than air the Pasquill model indicated 
above has been modified in accordance with the work of Ooms, Van 
Ulden and te Reile described by Harris (1980) and Lees (1980) 
particularly for the cases of large releases. 

Figure (4h) presents a plot of toxic concentrations for various 
release rates (in m 3 /sec) as applicable to chlorine releases· 
The most relevant releases are tabulated as follows:-
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~~jj~tRfj'Z~ ElllLVARIOUS RELEASES OF CHLORINE 
Ts N ~ ' ABILITY ME'"[W..RQLOGICAL_CONDIT.IQ.NS 

: ~ 

Release Rate 
( m 3Jsec) 

3.6 

2 . 4 

1.2 

0.6 

~ 

' ~ 
~$fince for 
exposure of 
r -hr maxim urn 

( m) 

""' . '< 

1000'"-_. 

770 

450 

250 

Distance for 
respiratory 
irritatiqn (extended 
(period] 

( m) ' 

X 
\ ... 1900 

1200 

800 

480 
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One oi t_11e Fur~dament;i ques t ions addressed by risk analysis 
studies is "i;H"'O'w sa·~ is so.fe enough:. Attempts to answer this 
question in the conter-t bf land u~e planning reveal potential 
problems for deeisitm t makers. Here are some of the issues 
involved:-

Anyone studying m an-made/environmental hazards involving the 
potential of some ha'fffi ful event happening to an individual 
soon appreciates that ·; f roin the public point of vi~.w, there 
is a wide range of responses extending from virtually total 
inditference to evangeHstic eoncll!rn. When we consider how 
inconsistent commtmaties are in their behaviour toward 
potential risks such as smoking, car driving 9 aircraft 
et•ashes ~ t rain accidents and ·proposed hazardous 
installations, we realise how little understanding of 
community risk pereeption we have. 

r 

\-
Acceptability involves many considerations of which safety 
is only oile~ but is now playing an increasingly important 
role in planning considerations. 

Risks may only be acceptable when they are outweighed by 
certain adva ntages which residents pe!'ceive as being 
associated with the considered activity. However, regions 
of unacceptable risk - whatever the advantages may be - can 
be shown to 2xist. 

E.g~_mio.J1 of sn un~eceptable level of risk is important , 
since if a r isk is perceived by a large proportion of the 
populfil.t i vn, then reven if t he wml risk is NIL, there is 
a loss of utHity , res idential amenity cr environmental 
quality. 

Even after the prescription of risk redu cing measures~ thet•e 
will still be residual ri sk. Fm· the judgement of t he 
acceptability of this risi<, oth~r aspects, such as social 
and econom ie factors~ shoulci also be considered. 

Re<:ent recear·ch into how p.eople may perceive and process 
probB_bilitistie information generally indicates that making 
decisions sbout risky activities is difficult and people may 
not be equipp•cd intellectually to respond to that difficulty 
constructively" P~ople do not always have accurate 
perceptions about the i:>isks ti1ey are exposed to. Problems 
of mispetcept!on ~re e.ggl·ave.ted by the fact that people's 
beHefs are extr·ac·r·dluari.ly resistrmt to change. 
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~eople~s perce(h10p_ ~f risk may depend greatly upon the way 
m whrch relevant mform at ion is presented. Reassuring 
statements from: tec~nical experts may do little to alleviate 
publi~ fears. t 

.J.vr· ~ 

PeopJf' .. .,in gel!.eral are willing to voluntarily take great 
~iRQ,1vidual risk by smoking, driving or private aviation, 

·etc. ~n thE:} other hand, society is offering growing 
resistanc .. ~ ~o -~sks imposed (involuntarily) on one group of 
people for ;th~ benefit of others such as by the presence of 
hazardous · i rldustri es close to neighbourhoods, or the 
transport of d~~gerous substances. -
Risks, with po;'iibl~ large consequences, are usually those 
to which people are exposed to involuntarily-, An employee 

.1 may voluntarily accept risks associated wi t;h working in or 
on a plant, but a member of the public is subject to hazard 
from the plant "invQluntarily. Generally it is presumed that 
the risk should be" lo,wer for .the third party than for the 
employee. ·., 

It has been tshown by various researchers that people are 
prepared to ~cept considerably higher risks when they do so 
voluntarily. Voluntary risks are accepted by defintion. 
However, the involuntary ones are accepted by implication in 
so far as there is no serious outcry against them. 

Attitudes towards risk acceptability can vary widely 
depend ing on local situations. 

There are two dimensions of risk which should be considered 
separately, personal-vs-societal. On the one hand, the 
individual's concern about their own life is mostly 
independent of whether the fatality risk is high from an 
isolated incident or a large scale disaster. Society's risk 
perception, however, is influenced by multiple fatality 
disasters. Society could be risk-neutral to isolated 
incidents but quite risk adverse with respect to multiple 
fatality events because of the social disruption caused by 
such events. ,if 

Fatality Risk Criteria 

From overseas studies and limited local data, it is suggested 
that people - generally - are voluntarily accepting risks of 
being killed in the order of 1 chance in 10,000 per year and 
higher. For example the risk of being killed whilst driving on 
New South Wales roads is abou t 3 c hanges in 10,000 per person per 
year. The risk of being killed from smoking 20 c igarettes per 
day is as high as 50 chances in 10,000 per person per year (or 
0. 5 chance per one hundred) . People are still willing to take 
such risks presumably because of 'some advantages . People 
necessarily accept a numbei." of s-ome involuntary ris~ such _as 
being killed by an earthquake, run over by a motor vehtc le w h tle 
crossing a street o r be ing bitten hy venomous c r eatur es . 
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.. ~ f.£· 
The Table below presenf: some voluntary and involuntary fatality 
risks to which people in general are exposed. It has been 
argue_d that if risks from )hazardous industrial plants are 
con tamed below everyd!l) 'ac

4
cepted' risks, then the risk should 

be 'aceepted'. ,.. -;,-,. -
' ..... 7-· 

f "- ......... ~. 
I 

., _ \_ ~ Table G1 
Fatality~ Risks for some Voluntary 
.. J ~n~ Involuntary Risks 

: '1 

Voluntary Risks 

Smoking ( 20 cigarettes/day) 
:r· Motoring in New South Wale~ 

Drowning in New South wales 
Playing Football ·~. 
Rock climbing 
Working in chemical plants (UK) 
Taking Contraceptive t\""ills 
Train accidents in New South Wales 
Air Crashes in New South Wales 

(mainly private aviation) 

.In.mluntary flli.k£ 

Run over by a car in New South Wales 
Run over by a car in the UK 
Run over by a car in the USA 
Leukemia in UK 
Fire in houses in New South Wales 
Explosions in New South Wales 
Being struck by lighting in the UK 
Bushfires in Australia 

Chance of Fatality per 
million per year per person 

:-;. 
'' 

:r 
soo " 
300 
60 
40 
40 
40 
20 
10 
10 

100 
60 
50 
so 
20 

5 
3 

Poisonous spider bites in New South Wales 
Explosions from pressure vessels in the USA 

1 
0.2 
0.5 

Considerations of such voluntary and unvoluntary risks led many 
researchers to conclude that if a community is subjected to 
fatality r isks from hazardous installations in the range of 1 to 
0.1 chance per million per year for any member of this community, 
then the risk from the installation is low in relation to other 
acceptable risks and should be tolerated. 

While t his approach may appear to some to be impersonal or even 
cold-blooded, it recognises that in a society with limited 
resources , it is not possible to do evet:ythi ng at once. It is 
i mportant to de termine priorities and not to put grossly 
disproport ionate effort into reducing - risks which are already 
relatively low, if th er e a r e other m~uch higher risks yet to be 
t a ckled . 
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Thet app lie ib ili ty /nd ~ubsequen t interpretation of the 
voluntary-jnfo1untary~ risk model have been called into question 
on · a~t.ilPtber .1f counts. Firstly, the rating of risks on a 
vol~ntary -involuntary pimension has been considered as artificial 
in that it ignores fpersonal, social and economic conditions that 
influence people's }chpices. The main criticism of this approach 
is that the risk of Uving near an oil refinery, for example, is 
imposed from outside,\ and therefore involuntary, while that of 
driving a car is volull'tary, because the mechanism by which the 
risk is felt has been ... unjustifiably differentiated • ., The risk of 
~ivin~ nea~ an oi_l refinery is, in simplistic_ ter'!ls, ; only imposed 
1f the refmery 1s located there after res1dent1al ·· development. 
However, for many of the 'involuntary' risks, people have chosen 
to live in areas that"' pr,sent a known appreciable risk (e.g. 
flood prone and earthquake•~..,_areas) ~hus making a 'voluntary' 
decision that benefits will outweigh any costs. In the example 
of the oil refinery, it is not the activity of living near an oil 
refinery that is ne<tessarily risky, but the spatial and tern poral 
distribution of hazar'ils incumbent in the refinery's operations. 

It has been suggested that it is fallacious to conclude that we 
should accept lower fatality criteria for those activities which 
involve a natural or technological risk being imposed on an 
innocent, dormant populace than for those which involve people 
actively and knowingly taking a personal risk for pleasure or 
profit. This distinction can only be made in the first case, by 
assuming that people exist within the risk area prior to its 
operation, or are unable to move; while in the second case, by 
assuming that people have perfect mobility and freedom of 
choice. It is therefore not surprising to see that, where risks 
have been dichotom ised according to whether the subject has a 
choice available, a distinction appears between the levels of 
risk that people are prepared to accept. 

The main critic ism of the voluntary-involuntary mpdel for 
assessing acceptable risk therefore, is that it ignores 'the many 
personal, social and economic factors which help to make 
decisions in risky situations . Other variables considered 
releyant by researchers include the immediacy of consequen~es; 
the reversability of consequences; the catastrophic potenttal, 
i.e . whether the consequences will be fatal; whether the 
frequency and consequences ar e familiar to those at ris.k; whether 
the risks are gradually incr easing; t o whom the benef its accrue; 
whether safe t y is s een as a private o r public good; the 
reducabili ty of the r isk; t he observabili ty and newness of the 
risk; whether it is delayed in i ts manife~tation; the · number of 
people exposed; personal exposure, rea-c t tons of dread and the 
threat to futu re gener ations. 
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Su~"ested Fataliy Rl:ik Cri.teri} for Assessm..e.nl 

Whilst acknowledging the, limjJ:ations associated with establishing 
a predise. critefio~ fo~:.an 'acceptable' fatality risk, a level of 
1 cpanc~ In fl. m illlon per person per year was adopted as a guide 
for/ asse~m'ent p~ing further refinement. It must be emphasised 
that t.his level has bee'l applied to the assessment as only one 
component of tota-l ~ risk evaluation. Risk of injury (but not 
fatality) to people a~d -rflam age to property was also accounted for 
as discussed later. \ 

: \ -Based on such an approaeff, the following criteria of assessment 
for various land uses wer.e. considered appropriate: 

Land Use 

Residential 

Open Space 

Passive 
Active 

Com mercia! 

Public Roads 

Industrial 

Table G2 

""' ~., 

Fatality R,isk Criteria 
~ ' ' ' 

Fatality Risk Criteria per 
million per person per year 

Up to 1 

Up to 10 
Up to 5 

Up to 5 

Up to 20 

Up to 50 (per 
employee) 

~:{ 

The Department is currently analysing the results of a risk 
perception survey undertaken by household interviews for selected 
residential areas in the study area. This survey may help 
determine the local population's perception of risk from the 
industrial operations . 

~e.....Risk criteria 

The individual risk of death criterion of 1 to 0.1 chance per 
million per person per year as discussed above, has been 
translated into an overall plant risk factor, to include accident 
risks such as injury to people and various effects on houses. 
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The U.K. Advisory Committee on Major Hazards stated 

"If, for instance; su~ tentative conclusions indicated 
with reasonab!,; COJifidence that, in a particular 

~ hazardqus pla~., a serious accident was unlikely to 
occu.r rn ore off~n than once in one ten thousand years 

l '\qf'to p~ it another way, a 1 in ten thousand chance 
in any one rea~), this might perhaps be regarded as 
just on the borderline of acceptability, bearing in 

· mind the kn0w? background of risks faced every day by 
the general pu~lic." 

! \ -This statement implies" that a frequency of less than 1 in ten 
thousand of 'serious _accident' per year could be acceptable for 
community exposure. The term 'serious accid~nts' - which 
pres\Jm ably would include all events where dam age ¢cceeds defined 
threshold - is not defined by the Advisory Committee on Major 
Hazards. Some may ~ar~e that a heat flux of 4.7 kW/m 2 (see 
Table 4, no fatality at thi~ level but will cause pain in 15-20 
.seconds and injury after 30"- secondS\ ex pore) and an explosive 
overpressure of 7 kPa (see Table 5, no fatality, but damage the 
internal partitions tand joinery but which could be repaired) as 
'serious' incidents frhile others may consider lower values as the 
threshold of acceptability. The table below summarises the view 
of workers in this field (Kletz and Batstom e and Tom i) and of the 
Health and Safety Executive in that regard. 

Table G3 

Com ~a rison of Criteria established by Bat stone tr.o..mi., 
Kleiz and the UK Health and Safety E~u.t.i.Ye. 

Bat stone !f2llli 
CRITERIA 

Pressurised plant 
equipment 

Low pressure plant 
equipment 

Housing 

Control Buildings ) 
Other occupied bldgs ) 

5 psi 

2 psi 

1 psi 

5 psi 

3 psi 

0. 7 psi, 
0. 4 psi if 

possible 

Design for 
pressure at 
location (10 
psig max) 

Health &: 
Safety 
Executive 

0.6 psi 

(Design 
for 10 
psig. 
(Design 
for 
pressure 
at 
location 
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M.a.Ai mum Heat Ra..dj..a.ti.Qn ~ 
Housing (sometimes 

11.7 ~Wfm2) 
Equipment whic.h must be . 
operat~d in a~ r .... ergen<J!' 4. 7 \: w /m 2 5 kW/m 

Woo~, P~.,t+c:~; et~ 12 .s k W/m 2 12.5 k W /m 2 

38 kW/m2 Storage tanks } · k7.8 kW/m2 
I 

, . I ~ 

Areas such as roads t'o ~ 
which the public have acc~ss -- 12.5 kW/m2 

~jl_table Fregu~ 
o f Major Jn.ci<le.nl 
A!!win.r Community 

...--
_10-Vyr 10-4/yr 10-4/yr 

if 0. 7 psi .,.. 
is taken as I 
allowable z 

overpressure 
at housing. 

\.. 

f-~ . 
.• 

Whiie it is prudent, particularly in the case of planning new 
residential areas in thE\ neighbourhood of existing plants or when 
locating new hazardous\-installations, to ensure low probabilities 
of 2.1 kWfm2 heat !lux and 3.5 kPa explosion overpressure, when 
we are dealing with an existing fully developed situation, 
the following criteria were considered appropriate: 

Incident heat flux radiation at res idential areas should not 
exceed 4. 7 k W /m 2 at frequencies of more than 50 chances in 
a mill ion per year. 

Incident heat flux radiation at residential areas should not 
exceed 12.6 kW/m 2 at frequencies more than 10 chances in a 
mill ion per year. 

Residences should not be exposed to continous heat radiation 
of 23 k W /m 2 or higher at frequencies of 0.1 to 1 in a 
million per year . 

Explosion overpressure risk at residential areas shou-ld not 
exceed 7 kPa at frequencies of 50 chances in a million per 
year , 14 k Pa at less than 10 c hances in a million per year. 

Maximum allowable risk levels for adjacent industries were 
taken as 23 kW/m2 and 35 kPa at maximum frequencies of 
100 in a million. 

Exposure to toxic gas concentrations at residential areas 
wh ich are dangerous for periods of 1/2 - 1 hour with a 
frequency of 10 chances in a million or greater or which. can 
be considered fatal at a frequency o,f about 0.1 - 1 10 a 
million or greater. 

Toxic gas concentrations in neigh?ouring indust~ial fa~il.it­
ies should not exceed frequency greate1.· than 10 m a m tl.llon 
or dangerous concentrations at more t han 50 chances tn a 
mill ion. 

' ' 
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SAE.JrrY CONTROLS; OPOOATI9NAL AND ORGANISATIONAL 

. This appendix presents .. ~e r:esults of assessment of specific 
organisational aJrd.. operational safety controls currently adopted 
by tpose~dltstries investigated in this study. 

I . ."t ~ 

A~ indi'cated in the _b,dy ~of the report, it is not the purpose of 
this risk . assessment rurvey to assess in detail the adequacy of 
all in-plant technical sifety controls and measures, but rather 
to quantify the overall \cumulative resultant risk levels outside 
plant boundaries and t'~ .. ~-" ''acceptability' of such levels to 
surrounding land uses. 

"f 
As such'-~ the same failure rates were assigned for all -.Plants and 
associated equipment irrespective of the degree o·r control. 
These failure rates were .. b~ed on well established data for 
"similar installations and 'by reference to similar overseas 
studies and were adopted in the llll~ard com.puter model in order to 
estiin ate resultant risk levels from each installation and for the 
whole complex as indictted in figures (8) to (28) inclusive. 

In light of the result~ " obtained, a qualitative' assessJ:llent of 
safety controls at each installation was then undertaken in order 
to investigate the effect of varying degrees of controls at the 
source on the computed resultant risk levels. Obviously, those 
industries with above normal industry safety standards, where 
specialised safety controls are implemented, would have their 
overall risk contours reduced, while those with below normal 
industry safety practices would result in a larger risk contour 
area . 

The exact extent of expansion or reduction in the risk contour 
areas as the result of varying degrees of hazard control is 
difficult to estimate in the context of this study. It is, 
however, reasonable to state that those facilities with 
relatively high risk levels at residential areas, or with a 
relatively high potential for accident propagation and having 
normal or below normal safety standards should have their h-azard 
controls 'tightened up' and upgraded. 

It is import ant to note that hazard controls in that context 
refer to design, operational and organisational safety measures. 
That is those measures required by various standards (such as 
safety separation distances, fire fighting appliances and 
facilities, etc.), safety software such 'as monitoring, emergency 
procedures and management safety practices. As discuss:d in the 
report many instances exist where normal standard reqUirements 
are inadquate to cope with a locational situation where 
'unacceptable' high risk levels result e.t . sensitive land. uses 
such as residential. Such situations warrant more strtngent 
safety controls. 
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Basis for Assess llliilli 

The information relevant t"'o th~ assessment was gathered from:-

( i) 

I 
( i i) I 

(iii) 

( iv) 

treplies t~ surve~;;questionnaire submitted by industry as 
part of tl'e. hazar@ audit survey; ' · "'~ ~ site' inspections: L once for most installations surveyed 

·and twice fqr j;ele;'cted industry where relatively high risk 
levels ~ere idfn\ified; 

additional inforni~tion provided by relevant government 
authorities; and .,.--.. ,_. 

information provided to the Department a$ part of 
environmental impact assessment. f 

2 

1An overall rating system --was. developed. The following aspects 
· were considered:-

'\ \ 
* History of hazardo..us incidents 

• 

• 

Are hazardous inc~ents with a potential to place the· public 
at risk a continuing way of life for the organisation; 

Do the same types of incidents recur; 

Is there evidence that eUective corrective action is taken 
after an incident. 

Salety Mana~~enl 

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

Is there any suggestion of routine audit of technical 
safety; 

What procedures are adopted to report on accidents or 
unusual occurrences, and is there any evidence of foll:Ow up; 

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

Compliance with normal safety standard requirements; 

Any additional engineering standards, controls, etc.; 

What evidence is there of the organisation aiming for 
intrinsic safety as much as possible: low inventories, 
temperatures 

1 
pressures, etc. (within process constraints); 
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What evidence .. fs t~ere- of the role of au tom a tic protective 
systems: alarms, aut om a tic shutdowns, gas detectors, 
combustion detectors, e-,:c. Are any of these features 
present?; .- . · 

~ -t! ~ 
Where t~et"organi~tion handles flammable materials, what 

/ fir~r&tect!.Q.n equipment is there? Are these adequate for 
t~e situation in han1? 

-- J . . 
EJD.er"ency Proc~d~res 

• 
Does the organisaUon hwe formal emergency procedures?; 

_,.-.-; 
Are such procedures_.reasonably comprehensive in view of the 
ra~ge of potential hazardous incidents at present ?n site?; 

J 

Are em ergeney proc~dures practiced periodically?; 

" . Does the organisation hav~ any continuing liaison with the 
emergency services: fire brigade, p(Hice, ambulance, etc.?; 

Are these prctcedures co-ordinated with adjacent 
installations and t"with relevant state em ergeney services. 
Do evacuation plans account for affected residences?; 

What are available on-site communication systems for 
em ergeney and evacuation? 

Section 8.2 present a detailed evaluation of emergency procedures 
in the study area}. 

The assessment results were then classified in three categories: 

A: Industries with above normal standard requirements. 

B: Acceptable safety eontrols in principle, but improvements 
suggested in view of risk analysis results. 

Comprehensive hazard studies strongly recommended in order 
to assess the need for additional control mea-"Sures, 
particularly emergency planning. 

C: Def ic ient -

Urgent overall safety rev iew, update of safety controls and 
praetices strongly recommended . 

Com prehensive hazard studies should be undertaken as soon as 
possible as part of an overall safety review. 

~.s.Wts of Assessme.n.t 

The attaehed tables present the results of assessment (by 
reference to the three categories outli,ned above) . 



.. 

- 194 -

" ·{. .. 
It must be recorded tflat Wth~.se judgements were based without 
detailed discuss ions wjth the m-anagement concerned. 

• A: 

. "' r··· 

': ., 
The f ollowing installations have been identified as 
implementing advanc~ saf.ety controls (design, operational 
and 1

. organi~tional~ .. with 'acceptable' risk levels to 
~dj~~nh,qand uses, . low potential for interaction 
mt~rna:lly, r~otelyt Isolated systems , comprehensive 
monitoring, adef)uate fire fighting facilities and 
co-or~inated em"erge.~cy procedures. In all cases, detailed 
risk analysrs havel b~en undertaken by each company as a 
recognition of sound safety management. 

' I \ ,_ 

Caltex Oil (Australia >11d - Banksmeadow Terminal 

1' 
j.C.~1 Hydrocarbon Storaie Terminal - Port Botany 1 

J 

Terminals Pt.y . Ltd. - .. 

~torage and Distribution facifi.t)es at 1!'9rt Botany. 

f, [!, Oil <ll Chemict fty, Ltd, -

Storage and Distribu ion facilities at Port Botany. 

Catoleum P:ly. Ltd. - Botany 

B: The following installations have been identified as lacking 
in some aspects of safety controls and where a hazard 
analysis is warranted in view of risks identified. 

A.C. Hetrick Pty. Ltd.&. - Chern ical Plant, Botany. 

Although technical and management safety controls are 
comprehensive , resultant r isk levels at nearby resident ial 
areas are well above 'acceptable' relevant risk criter ia . 
This is mainly due to the proximity of residences to the 
plant . A detailed r isk analysis for the plant is strong ly 
recommended t ogether with specific review of emergency 
procedures in light of the results obtained. ,;• 

Carbe. Australi..a. - Bot any 

Johnson and Johnson - Botany 

Li.Qllid Air Australia 

Emergency procedures for these f acil it ies should be r ev ie wed 
in accordance with t he guidelines pub lished by t h e 
Hazard/ Emergency Sub-Commit tee and de tailed in Append ix I . 
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L_G_._l. 
- flastics 

·~ 1t em Petroc ~i ~c~a~l~--P~l~ 
Factory 

Botany 

': } 
An ov~rall - sa~ety .~view~ for this pla.nt with p~rticular 
emphas&s oq~ &solatrEn, Shut-off systems, detect1on and 
em ergenc~ tfselatiorf ..... is strongly recommended in view of 
pote'iKJa1-. toxi~hazards from chlorine escape and effects on 
nearby residences. i . . . f I' 

- Other Factories/ 1 
\ 

Safety controls are advan~d and comprehensive. In light of 
the results of this stu..&y, an overall co-ordinated emergency 
plan specific to the ..whole I.C.I. site is warranted. This 
plan should combine all existing individual plans purrently 
implemented. 

The following installafions have been identified as urgently 
requiring an overall safety review, b.!ised on comprehensive 
.hazard analysis studies. "~ ·-

Major improvementt to operational and organisational safety 
controls at these inltallations are strongly recommended. 

H.C. Sleigh (now Caltex) Storage Terminal, Botany. 
Amoco (Australia) Limited -Storage Terminal, Botany. 
B.P. (Australia) Limited - Storage Terminal, Botany. 
Total Distribution - Storage Terminal, Botany. 
Bayer Australia Limited - Agricultural and Veterinary 
Products. 
Total Oil Refinery, Matraville. 
Wool Processors - Botany. 
Mayne Nickless Pty. Ltd. Container Depots. 
Esso Australia - Storage Terminal, Botany. 

The installations indicated above have primary risk areas 
covering extensive residential areas and/or with high 
potential for accident propagation. In addition to the 
proximity of residential dwellings, safety controls ar~ in 
many cases 'basic and minimal' or non-existent, partictflarly 
in relation to level/pressure/temperature controls (as 
applicable), isolation measures, leak detection and 
monitoring. No formal emergency procedures have been 
submitted, and many do not have a safety officer on site. 

There is also a need for reviewing the adequacy of their 
fire fighting facilit ies particularly in view of the 
quantified high potential for on-site accident propagation. 
Fire fighting requirements should be based on detailed fire 
and r isk analysis studies (see NFPA code as a guideline). 

It is strongly recommended that an im m edie.te inspection of 
all these facilities be undertaken together wi th a detailed 
risk study and that an overall upqate of existing controls 
be implemented . 
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,·~· ..:;:. 

KK.Y TO TABLE Hl 

f 

A: 
• • ••• . . - f . 

Above industry sta,ndard and normal code requirements. 
: , 

Acceptable, but im~rovem ents suggested in view of risk 
. -analysis results. ,_.-, 

B: 

C: Deficient 1: 
... I 

l 

Urgent overall safety review and improvements to operational 
and organisation contro1s s.trongly recommended. · 
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1. .lli:l'l!.Q QJ.LCTIQ£! f ' .,.... ...... .,. 
The following Guidel.lnes have f been eomoiled to assist those 
industries, which ean t<e.·<lescrl.oed as !H1tentiaHy hazardous or 
those which are loeated ·in close p;·oxim ity to hazardous 
industries, in the pl'e:;;aration o.f their ir.tel'nRl eme;•gency plans. 

:.,· 

These Guidelines are intended ~ provide a b&1lie framework for 
the formulation of intet•nal emergency plans and •·epresent the 
minimum requirements that should be included. l'ndivi<ius1 
emergency plans would val-':! from one installation to another 
depending on the nat!ws ot the facility and the type of hazards 
involved. Industries will ihe;•efm'e·'need to ineorporate specific 
procedures t.o suit their own needs. 

An emergency is dest'!ribed as I! c;·itical situation which cannot be 
im mediateiy contained by ttaff on duty utilising available 
resources and would the~efore· require external assistance; where 
injuries or fatalities to plant personnel or any member of the 
public have, or could be incurred; where property dam age has 
occurred or such property is placed in jeopardy or where the 
i rirpact is likely to cause serious environmental consequences. 

The rationale fm· tl're suggested guidelines therefore, is based on 
safety conside~ations for both plant personnel e.nd the 
neighbm1ring community as well as for the protection of p!"operty 
and on tf;e integration of those eonsideraticms into the w idet 
provisions and ~"equirerYten.ts of eAtet•n&l em_ergency setviee 
organizations,'~ 

Onee an emergency plan has been :;;re[)ar.eG, it must be regula?ly 
tr·ied, tested and updated so that in the event of an emergency, 
its efl'ectiveness car: be assm·ed. Copies of the updated plans 
should be lodged with relevant Government Authorities. Close 
liaison 'i!'J ith E.m ergency Service Organize1:Hons is e:~wential" 

. f'- "J • - . - ~~ ~ W!u:n p:tepar·ing ewe~~gency ~la.ns, the !.VJ..cwneg n-aformadon neeas 
to bra includ·cd as an irri:eg?al [Httt of the overall ~mergency pl&n 
to enable ~.n facets of · fHl em €i·geney situation to be handled 
effieientiy e.nd effeetbr•eJy,. 

--·-~~-·-----------------·-------.:·---. ··--·~-· --··--Ii'nr.;i:note~ )}: iEJrteh"Y.l~ll Emer-gency ;·.r.::.rvtces1 in the ~onteltt of 
these Guid0Hnes r-efers to eitna~r ~he PoHe Depe.rtmerr:t i' Board of 
:Fire CommlssiorEBrs~ Sts·,~~ EmergerH~Y services~ The Ambulan~e 
Brigade J tH:" "_~B .cf -~be above depenrlh1g on .... the nature of the 
em er.geEH2ji sl·~~u:d:;orn ,, 
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(a) 

(b) 
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~.;! 'tt; 
Erner~ency Plan ~Ihocedures. These should encompass the 
definition of emergency situations, the aim or purpose of an 
emerge~cy plan, ttfe t~qes of emergencies to be catered for, 
the duttes of rej}_onstble personnel, as well as evacuation 

\and termination ocedbres. r.... ·.: . 
i'11(!~atorj..emergency measures such as the consideration of 

, manpower and,phyf.ical resource requirements, installation of 
··cornmunicatjoq an!l alarm systems, emergency facilities and 
the need for re~ular training should also be outlined in the 
ern ergency procepures. Refer to Section 3 for rn ore details. 

\ \ . 

Should procedure~<> 'Contain an emergency outside normal 
operating hours ~e. different in any way to those during 
norm a! hours, then these should be detailed sepp.rately. 
t J 

' Site La~ut Plan. As well as showing the location of 
buildings and facifiti~, the site plan should also show the 
·location of the followihg._by colour coding using for example 
those standards covered by·AIP CP5-...1979 Code of Practice for 
Pipeline Identification or AS 1345 for the Identification of 
Piping, Conduitt and Ducts -

' hazardous> process and storage facilities, heating 
plants, critical components of the electrical supply 
system, (particularly control switches and generators), 
main gas control valves, fire hydrants, water 
sprinklers, fire alarms, drainage channels/outlets, 
bund walls, local and remote control facilities and 
activating devices; 

first aid equipment, fire fighting equipment, 
corn rnunica tions systems; 

evacuation routes and assembly points. 

(c) Eroer~ency O{)erations FlQ.w C:hart showing roles, 
responsibilities and line of corn maud for both company 
personnel involved and those of outsiders, either from 
emergency services or from adjacent companies. f 

(d) 

Telephone contact numbers (both day and after hours) of key 
. personnel or their deputies should be shown. 

The Emergency Operations Chart and the Site Plan containing 
the above details should be displayed at strategic points 
throughout the plant. 

~~~ncv Pr~dures. Detailed procedures for 
individual plant items and transfer pipelines, 
transportation of dangerous goods, oil spill clean-up_, 
procedures for the loading and unloading of road and rr:ul 
tankers, etc, should be appended·; 
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(e) D..llJJ'L...lllLeets, These .. shE>ets should include detailed 
information O!l th~ types .,.of ell em icals handled, stored and 
processed; their location·. andi qullntities; thair physice.I, 
chemical ar,ct biologic.a\! p~pertles such as toxicity, 
flammability, g•riseibiliY,r, vapo•H density, corrosiveness, 
etc •. are.,to ,be i i1di0r.ted. Detailed methods for containment, 
applicabnit) of ""l'!pprcpriate fire fighting techniques, 
neutralising agents ne!eded, etc, should be clearly 
identified, For ··e~se ·of referell!!e, and uniformity, 
appropriate HAZCHEM Codes should be used. 

Data sheets should be updil.ted· regularly and kept in a known, 
safe· and easily accessi!Jte location. This location should 
be clearly identified on the site layout plan and any wajor 
variations notified to the rele\"!mt emergency service 
organis1i~i on, 

3. EJ'!U}RGENC Y l:'l.Ali..J.'RQC EDU RES 

(a) l&.fillition. As the definition of a threat/emergency forms 
the basis for all subsequent action, it is essential to 
clearly and preciself. define all possible and likely 
emergencies, both inte!'nal or external - i,e, an imbalance 
in the system inside the plant, an emergency at an adjacent 
facility, etc. 

Different types and levels of emel'gencies will need more or 
less sophisticated procedures depending on the nature of the 
emergencies identified, the vulnerability of the 
organisation to these em ergencles and the likely impacts. 

(b) l:rlWJ:H&thm _iLUlliLJ:l::ill, In preparing emergency plans the 
following e.ims should be considered: 

to deerease the level of potential risk to human life, 
k>roperty, and the environment, both inside and outside 
the plllnt boundaries; 

to m 1 tigate the consequences of the mishaps; 

lnnnediately e.ttend to any potential mishars and loealize 
and limit the seo!Je of EHll e;•gencies; 

to facHHat~ rescue operations tht~ough communication 
and co-or:dination with emergeney services; and 

to f'a(!HH:e.te the rl2:ot>t;'ardsation e.nd reconstruction 
aetfr;•it!es su that no.~;msJ op~r.ations ean be resumed. 

Prcc!8dtH"€:S outHnra.d in th~ Pie.n must provide the has is fo? 
quick a.eHoH1 t:H~fore 9 dtn•ing and a.fter ·the event c !n 
general~ plt!ns m U$'C follow a log teal sequence of em erge.ncy 
opera.t[cms l:'wm the initial warning to ihe final debriefing. 
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.. ~ ~· 
Consideration should be given to the compatibility of 
intended plans with existing Counter Disaster Plans (e.g. 
Polic District Plans and those of adjacent companies). The 

. nature of outsi~ ini!:Plvement should be comprehensively 
r· discussetwlth a]: concerned prior to drafting any emergency 
~ns,,, " 

,., ...., .,.. 
. External author/cties must then be fully satisfied and 
·conversant ··wh~ ' the resultant plans. A copy of the 
emergency pl!ntjand related documentation should be lodged 
with relevant ~ll!ergency organisations, specifically the 
Board of Fire Coln'm iStrioners and Police. -·0 
Adequate consideM!:tiorr should be given to proce,Pures for the 
<;om pany when ·emergencies arise at adjaceiit facilities. 
tiaison with such neighbouring facilitie$ should be 
formalised, 

Provision will need to '-be mad e., for regular testing and 
updating to ensure that tl'ie plan' is fully operational at all 
times. 

When preparing~ emergency plans, individual industries may 
also need to take into account, in addition to the suggested 
m inium requirements, the following considerations for their 
own benefit:-

the protection· of key items of plant (computers, files, 
etc,), and the provtston for the security and 
preservation of essential records; 

any economic lag as a result of a disaster; 

insurance requirements; 

alternative accommodation or use of facilities. 

(c) Elements to be considered (see fiiJll'e 32) 

(i) Emer~ency Identified. When the initial alarm 'is raised 
it is important that there is a minimum time delay between 
the discovery of an emergency and the notification of 
senior management and emergency service organisations. An 
important time element can be unnecessarily introduced, 
should the most senior person be nominated as the only 
person to sound the alarm, 

Assistance from emergency services should be obtained by 
telephoning 000 and giving essential information as to the 
nature and location of the emergency (see figure 32). 
Where it can be demonstrated that there is a need to have 
direct contact with an emergency organisation, e.g. 
because of the nature of the 'products being processed, 
stored and handled, then alternative alerting systems may 
be appropriate. 
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•• .,;.> ·;·. 

Conside~atlon !!llould b~ given to emergeneies th11.t could 
occur outsida !iHlrmal operating times or when functioning 
at redue::.~d capaeity,. ·<: ) 

C&H-out p:OeerllH"est;::~'toverlng em ergenci~s occurring during 
normal O[J>,fi'~tiom; ..:f.·{md OUt of hours Will. need to be 

. spee<,i[i!lQ .' Hating contact num bel's for involved personnel 
· and deputies:""' . 

. l 
~ ~ i . 

The role am:l duti'es of emergency personnel and their chain 
of command, should be clearly stated in the main body of 
the Plan, p!'efere.bly Jn the form of fl. flow diagram. 

:-e 
-~!· 

Care should be taken so a§ not to jam the switchboard with 
unneces!lary ealls affer the alarm has been t•aised il" Radio 
tele,phones, two way radios, couriers, etc., should' be used 
for on-site ~om m li.Hdeations c 

A.dilll:!l.l'!.L1:.~ 
assistance arranged. 
should be deployed 
outside a3sistance ,, 

t. 

" 
should also be notified and mutual 
Trained internal fire fighting teams 
in the interim while waiting for 

(ii) .Em~.J:r~qdures. When considering evacuation 
procedures, attention should be given to:-

alternative routes to safe assembly areas for roll 
ce.ll; 

collection of nppropriate stock records/inventories; 

the shut-down of operations safely and speedily; 

the ~em oval of tank trucks, etc,; and 

the initiation of appropriate welfare action, 

Assembly areas should be readily accessible, in secure locations, 
able to provide for the welfare needs of personnel, and be 
suitable fo~ determining plans and equipment replacement 
requirements" (i} and (ii) should have occurred pt•ior to the 
arrival of the Em ergeney Organisations. When the Emergency 
Organisations arrhne, control for the specific emergency must be 
handed over to the appropriate Emergency Service officer. 
However, internal emergency procedures will continue to take 
plaee cotH.nn·r~ently o 

{iii) 1'erm.\J:illt\lm nJ ~t.l' Em.~ne.y, Briefing at all stages 
will enable a contim;ing ~eview of emergency [H'ocedures to 
occur snd ehamges l':!t' modifications may result. 

At sctm :e p.oirt't the em erg,gney 1!1ontrolier r in consultation 
with the rel.evant Em ergeney Organisation (s) wil! make the 
decision either to abandon attempts to commence normal 
cpBr~Uons or to :resume no~""mal op6?ations .. 
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(d) 

(i) 

(ii) 

(iii) 
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>o!: ·iii.~· 
A comprehens!vW'report to meet the requirements of various 
authorities should be compiled to Include the 
effectiveness of~ the\ action, plans for reconstruction 
including proposals fof the prevention or reoccurrence on 

~ fn ' 1 dam agr:nd lo~ for surance purposes, etc, 

Emeri~Dc): frej)llredne:;;~ <( ~ 

~sourceli.·; ~e resources necessary to cope with 
. emergency s tu.ations must be identified, located, assessed 
·.and recorded s~ that these resources can be deployed and 

employed approp)iiat~}y and effectively, 

-·> Names, addresseJLanc;l.. contact numbers of all personnel and 
next of kin shquld be kept up to date and h~d in a safe 

J and an easily accessible location e ,g ·! gatehouse, 
weighbridge, 

All personnel should be issued with identity cards so that 
emergency service work"ers can ·ilssist or give appropriate 
directions, These cards are also useful in case there are 
any casualties~ 

As a memory. prompt, it is suggested that cards be issued 
to each individual listing their role and duties in an 
emergency. 

Some form of visible identification should be worn by 
those company personnel wh.o have a co-ordinating or 
controlling role, Coloured arm bands or helmets are 
suggested, This will all readily identify company 
personnel when emergency services personnel arrive. 

Standby technical personnel should be on hand immediately 
an emergency occurs to give advice on chemicals stored, 
their location and physical properties. Such personnel 
should be at the first point of contact with outside 
emergency services • 

Equjpm!ID1_. Emergency and medical equipment wf' well as 
warning and communication systems must be kept fully 
maintained and regularly tested, A listing of this 
equipment and its location should be included in the 
appendices of the Emergency Plan, 

Back-up systems (particularly for power generation) should 
be planned and installed with adequate prov_ision of n:tanual 
facilities. These details should also be Included tn the 
Plan, 

Com munjcatjons, Com municaticn ·systems to be employed in 
an emergency should be listed. in the Appendices of the 
Plan with responsibilities for the use of, and when to use 
such facilities being detaile<j in the main body of the 
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Emergency Plan. 'J;!Iio··'•'HIY rsdios, radio telephones, 
explosion p:o;e~ted tilephcmes aml public address systems 
are .. ali Important com por,ents of an emergency 
com m llnifll:tions.onetwork. 

' f--
(iv) ~. Provision should be made for the ailocation 

of a m edical/causalty clearing centre; assembly areas; 
briefing/debriefing anc) emergency catering area(s} as well 
as media briefing facilities-.-

. .-
{v) Trainilli:· Scheduled exercises must be regualrly P!!lnned · 

for, and involve both intern eli and external resources and 
emeriency organisations so that the plan, equipment and 
the training program can be evaluated as frequently as 
dem a.nded by the risk invol\i.ed. 

All personnel must be kept informed of 'current emergency 
procedures and their .individual responsiblities. 

' 1-
'• 
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"~ ~APPENDIX J 
·-

Land Use Controls - statutory 
~ } 

IMPLEME!ITATJ.QN ~ • 
. ~ . -

Havin
1
g mad~. J';--assessf:i.ent of the hazard impact, a change in the 

ex.istin~lfb<l us~ontrols is justified. 

As a \first priority, la,ll~ development involving the erection of a 
building; the. carryi)tg·~ out of work; the use of land, a building 
or work the subdivision of land within the primary and secondary 
risk areas will need t'o1 reQ.Uire consent of the council and the 
concurrence of the Direetor of Environment and Planning. Where 
the land is affected by.., .. a direction given under section 101 of 
the Environmental Planning and Assessment Act, 1919 then the 
Director of Environment and Plannings' concurr~'hce is not 
considered necessary. 

;;;... --,\ 
There is also a need to repeal, provisiq_ns which would increase 
the dwelling density of these areas as currently exist (e.g. Dual 
Occupancy, Medium density provisions, etc). 

The aim of any rezo~ng will be to expose fewer residences and 
hence people to potential hazards. A rezoning to non hazardous 
industrial, commercial or most special use purposes is of the 
utmost importance especially in recognition of the potential 
hazards. An open space (buffer) zone is also favoured, The 
permissible uses for open space (buffer) should include 
agriculture (other than feed lots, piggeries or poultry farming), 
forestry, open space, public utility undertakings, utility 
installations (other than gas holders or generating works). 

There are various courses of action available to implement the 
above proposals -

(a) State environmental planning policy - while the issue is one 
of state-wide significance and has State-wide application 
the study was confined to the Botany /Rand wick industrial 
complex (although th~ method was under applicatign) and 
accordingly the results are limiting. ·•· 

(b) Regional environmental plan - as the further expansion and 
development of the petrochemical and chemical industrial 
complex at Botany/Randwick is one of regional significance, 
its impacts are by necessity of regional concern. While the 
State policy procedure does offer a means of quick 
implementation, the regional plan which is a subsequent 
instrument can be prepared without the need for an 
environmental study. Regional plans may include policies on 
regional issues which require refinement and application in 
local plans, or can deal explicitly· with the issue so that 
it can be directly implemented under the regional plan. For 
example, this could include the precise d~li.n~ation and 
reservation of regional open space. The acqutsttiOn of land 
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for regkmal pti'rpo~es . can be financed cut of Regional 
Development F',mds, to· which state and local govenunents. 
contt•il:mi:e {s~. 130, ,\43 of the Act.). 

1 
(e) Local env ir.mifi! <:mtal, • .plan .;-

pr ~J"• 
{ i} " the prep~ratio~ of a local environmental plan jointly 

'"'of/ ... Bot.a-ny and Randwick Municipal Councils in 
consult!<!tion wi~h the Dep11rtment. The councils will 
need to ~m~er into an agreement under s.521 of the 
Local Government Act, 1919, for the purpose of 
preparing that 'plan; 

(ii) failing the [H1lposals outlined in (i) above the 
Minister may issue a·· directon under s.55 of the Act to 

. Botany and Randwick Municipal Councils to ,prepare a 
'locel environmental plan within such time or period as 

spedfied. 

BECOMMENDEJLG.QURSE OF ACTION 

The most expedient course of action is the preparation of a 
:egional environmental \phm to deal explicitly with the hazards 
ISSUe, ., 

The regional plan should, in addition to that outlined above in 
fact identify that as a consequence of carrying out of 
development in the Bot.any/Randwick Industrial Complex that there 
is likely to be a demand for public amenities (namely open space 
to act as a buffer) and stipulate that dedication ot• a 
contribution or both may be required as a condition of any 
consent to that development, llnd to require a i"easonable 
dedicathm ot· contl'ibution fo;• the provision of the public: 
amenities 0 The Dl'aft Regional Environmental Plan is presented 
below. 

This will enable the corporation io rec:oup, to some extent at 
least, the costs of acquisition of lend rezoned for open spm;e 
purposes. 

..-.;: 

If the land is reserved fm· a public purpose, owners wm 
eventually face displac:emen.t. 'I11e development potential of the 
land will not be realised and will more than likely retard the 
property value 0 Also the designation of an area as a risk e.rea 
may make it diffhmlt to obt&in insurance against property 
dameue, Restrictions on the developmen~ l'otential will not ~ ~ . 
attract compensation - cnlv in the ease wher<• land is reservea 
under so 213 of the Aet Ill' • where ii is necessary to revoke OK· 

modify a consent gx"'anted under 8.,103 of. the Aet is compensation 
recove!"able., 
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.. if· 
ENVIRONMENTAL ~L~NING AND ASSESSMENT ACT, 1979 
SYDNEY REGIONAL ENVIRONMENTAL PLAN NO. 
BOTANY/RANDWICK INPUSTRIAL COMPLEX . } 

Ci tlition. f'-. 
.;.~ 
,[>' 

;>; 

i. T"ffls"P'ian m<e:y be cited as "Sydney Regional Environmental Plan 
No:. Botany /R-~nrw i~k Industrial Complex". 

Region to which p\a~ applies 
\ 
t ' 

2. This plan applies 'to >the region comprtsmg that land within 
the Municipalities of-BOtany and Randwick as shown edged heavy 
black on the map mark-ed ''Sydney Regional/Environm !f.ntal Plan No. 
Bota_~y/Randwick Industrial Complex". 1 

' j 

Aims, objectives, stra,tegjes and policies. 
<~ •. 

3. The general aims and obj'ef!tives o~, this plan are to -
... - t • 

(a) 

Relationship with other environmental planning instruments. 

4. (1) This plan amends-

(a) Interim Development Order No .19 - Municipality of 
Botany, in the manner set out in clause 5(1); and 

(b) the Randwick Planning Scheme Ordinance, in the manner 
set out in clause 5(2) 

Amendment of Interim Development Order No. 19 ~Municipality of 
Botany 

5. (1) Amendment of Interim Development Order No.19 -
Municipality of Botany is am ended -

(a) by inserting after clause 1 the following cla~§,e: 

Aims, objectives, strategies and policies. 
1A. The particular objectives of this Order are, with 
respect to Zone No, 6(e) -to maintain land ••. 

(b) by inserting in the definition of "1. D.C. Map" in 
clause 2(1) after the last word occurring in that 
definition the words "as am ended by the map marked 
Sydney Regional Environmental Plan No. deposited in the 
office of the Department". 
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by. im;~rting at tlu: !l;nd of d!!uo.e 3 the following 
suoclauseg _, .,_ 

;;,.' ~· . 
.. , "'!, .. 

~-· 

(2) The council ·rllay consent to development being 
carried out for_ VI., __ pu~~o~e, on !and ~ithin each of the 
zones spe.-;hlea m ,,owmn l ot <he Table to this 
clause, being B_{llirpo.ae which ls not hlCh!.-:led in Column 
IV of ~hat Tatite, provided tile purpose is compatible 

.,with tile· plli'poser; which may be carried out with or 
\!V-.ifltout A!onsent and wH1 not detnct from the 
objectives of ths!t zone, 

"« ~ 

(d) by inserting at' the end of the Table to clause 3 after 
the me.tter relating to Zone Noo<l(c) in Columns I, II, 
m, lV and V, ;;espectively, the following mattet•: _,___.., 

J 
(e) Special Purpose , , • 

Uncoloured with 
dark green and 
heavy black 

... .Agl'iculture( other 
than feed lots, 
plggeries or poultrJ 
farming) ;forestry; 
open space;public 
utility under­
takings;utility 
installations 

Any purpose 
other than 

those inc­
luded in 

edging and Col. IV 
lettered 6( e} 

(other than gas 
holders m· 
generating 
works) 

(e) by inserting after clause 3 the following clause: 

3A. (1) l.'l this clause-

"p::imary risk area" is that area shown 
cross-hatched on the map titled "Composite Risk 
Area Classifications", 

"secondary risk areas~ is that area identified as 
being greater than a 0.1 chance of fatality, per 
million per year per person, the extent of which 
is shown. by horizontal hatehing on the map titled 
"Composite Risk Area Classifications". 

(2) A person shall not e!•ect 11 building; carry out 
a wor!q oi' use land ow a building Ol' work; or 
subdivide land within the pi•im ary and secondary 
risk a~eas without the consent of the council and 
the ec:mcun·ence of the DirMtor except where that 
land i~. affected by a direction given under 
section Hll of the Act, 
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.;t ;;_ .•. 

(3) Thf Dlfector, in deciding whether concurrence 
s~ould be granted under subclause (2), shall take 
into consiqeration whether any environmental 
issues are i'nvolyed in or raised by the proposed 

· developmwt !!_nd, if so, whether adequate 
se;teguardj··have been or will be made to protect 

1 
'\, ""'' t6e" envirollm ent of the locality. 

r "~ /. 

(f) . by inserting
1 

at~ the end of clause 5A the following 
subclauset· .1 , 

, I ·. 

. (9) ~his clau~e does not apply to land to which Sydney 
Regional Envil'o'nm ental Plan No. Botany/Randw ick 
Industrial Com poimf applies. 

~--· 

(g), by inserting after clause 42 the following claifses: 
~ f 

.• 

Use and ag_quisition of reserved land. 
43.(1) The land sho*.n on the I. D.C. Map uncoloured with 
dark green and heavy b,!ack edg-i_ng and lettered 6(e) is 
reserved pursuant to section 26(c) of the Act for use 
for the purposes of open space. 

(2) Subject \o sub clause (4), the owner of the land 
referred to in subclause (1) may by notice in writing 
require the corporation constituted under section 8( 1) 

. of the Act to acquire that land and upon receipt of the 
notice the corporation shall acquire the land 
forthwith. 

(3) The council may with the concurrence of the 
Minister permit the development for any purpose of land 
reserved under this clause until that land is acquired 
by the corporation. 

(4) The corporation need not comply with the notice 
given under this clause during the currency of a permit 
obtained by the owner under subclause (3). 

(5) In consideri :;g whether to grant concurrence. under 
subclause (3) the Minister shall take'" into 
consideration -

(a) the effect of the proposed development on the 
costs of acquisition; and 

(b) the imminence of acquisition; 

Payment towards provisions of amenities. 
44. As a consequence of the carrying out of 
development in accordance with this Order (as in force 
when the development is carried out), there is likely 
to be an increased demand -for public amenities as 
specified in Schedule 8 for th·e provision, extension or 
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,. ·.r·. 
~ ;;. 

augmentation 'of ~:.Which dedication or a contribution 
tmdet section 94(1) ·-of the Act, or both, may be 
required &s a eo~Hlitipn of any consent to that 
development. ! 

t.ol" .... 

Advertisepent ofl~ertai~ applications. 
45,. Pu~suant to section 30(4) of the Act, the 
pr&viSlons *sections 34, 85, 86, S'l'(l} and 90 of the 
Act apply to and). in respect of development for a 
purpose referr<kl to in clause 3(2) in the same way as 
those provisions apply to and in respect of designated 
development. 

(h) by inserting after sChedule 'l' the following Schedule: 

Schedule B 

Clause 44 

Acquisition of !and fo~ open space 

Amendment of Randwick Planning Scheme Ordinance. 
5,{2) The Randwick Planning Scheme Ordinance is amended-

{a) by inserting after el.ause 1 the following clause: 

Aims, objective!!, strategies and policies. 
lA. The particular objectives of this Ordinance are, 
with resp.eet to Zone No. 6(e) -to maintain land.,, 

(b) by inserting in the definition of "sehem e map" in 
elauae 4.(1) afte1· the last word occurring in that 
definition the words ", as am ended by the map marked 
'Sydney Regional Environmental Plan No. ' deposited in 
the office of the Department". 

(c) by in<>erting at the end of clause 24 the following 
subclause: 

(2} The cotmeil may consent to development being 
card'i':d ou~ for a purpose on hmd within each of the 
zones soecified in Column I of the Table· to this 
clf.wse, being !!< purpose whillh is not included in Colum 11 
IV of that Table, p;rovided the purpose is compatible 
with the pllrposes which m&y be cat•ried out with or 
without consent and will not detract from the 
objectives of that zone. 
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(d) by inserting 'It ~e end of the Table to clause 24 after 
the matter relating,._to Zone No.6(d) in Columns I, II, 
m, N and V, respectively, the following matter: 

' } 

(e) Spec
1
fal Purpole, ••• 

Uncol~~e4' wit'}... 
dark, green and · 

/:" lt. ... Agriculture (other 
than feed lots, 
piggeries or 
poultry farming); 
rorestry; open 
space; public 
utility 

Any purpose 
other than 
those 
included in 
Column N. 

heavy black ) 
edging and 
lettered 6(e) 

_.;- . 

,_installations 
_(other than 
gas holders or 
generating 
works) 

.{e) by inserting in Part V tlie, followi'ng clause: 

33. ( 1) In this clause -
~ 

f 

/ 

"primary, risk area" is that areas shown 
cross-hatched on the map titled "Composite Risk 
Area ClassiCications" 

"secondary risk area" is that area identified as 
being greater than 0.1 chance or ratality per 
mill ion per year per person, the extent of which 
is shown by horizontal hatching on the map titled 
"Composite Risk Area Classifications". 

(2) A person shall not erect a building; carry 
out a work; or use land or a building or work; or 
subdivide land within the primary and secondary 
risk areas without the consent of the council and 
the concurrence of the Director except where the 
land is affected by a direction given under 
section 101 of the Act. ./ 

(3) The Director, in deciding whether concurrence 
should be granted under subclause (2) shall take 
into consideration whether any environmental 
issues are involved in or raised by the proposed 
development and, if so, whether adequate 
safeguards have been or will be made to protect 
the environment of the locality. 

(f) by inserting at the end of clause 56 the following 
subclause: 

(6) This clause does not apply to land to which Sydney 
Regional Environmental Plan,. No. Bota.ny/Randwick 
Industrial Complex applies. 
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.,..: ·~··· 

by insei•ting aft'el iclause 98 the following clauses: 
" 

Use and acquil!lition ,of reserved land. 
9!1. (1) The land shown \or; the scheme map uncoloured 
with dsr.k green tWd heavy black edging and lettered 
S(e) is rr:erved £-ursuant to-section 26(c) of the Act 
fo)' use for 'the purposes of open space. 

'"'· """" """ (2) Subject tio subclause (4}, the owner of the 
land referred· io in subclause {1) may by notice in 
writing 1•equire , the corporation constituted under 
section 8(1) of the Act to acquire and upon receipt of 
the notice the corporation shall acquire the land 
forthwith. . . ..-

(3) The council may with the eoncurrence·;of the 
Minister permit the development for any purpose of land 
reserved under this clause until that land is acquired 
by the corporation. ,,, 

(4) The corporation need not comply with the 
notice given under this clause during the currency of a 
permit obt!l.ined py the owner under subclause (3). 

>r 
(5) In considering whether to grant concurrence 

under subclause (3) the Minister shall take into 
consideration -

'(a) the effect of the proposed development on the 
costs o! acquisition; and 

(b} the imminence of acquisition. 

Payment toili!trds provisions of amenities, 
HHJ. As a consequnce of the carrying out of develop­
ment in accordance with this Ordinance (as in force 
when the development is carried out), there is likely 
to be an increased demand for public amenities as 
speeified in Schedule 'i for the provision, extension or 
augmentation of which dedication or a contribution 
under section 94\1) of the Act, or both, may be 
requi!·ed as a condition of any consent to tnat 
development. 

Advertisem ant of certain applications. 
Hll. Pursuant to section 30(4) of the Act, the 
provisions o!' sections 34, 85, 86, 87( 1) and 90 of the 
Act apply to and in respect of development for a 
pm•pose referred to in clause 24(2} in the same way as 
those provisions apply to and in respect of designated 
development. 

(h) by inse;·ting after Sehedtlle ;; the following Schedule. 

l 
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'APPENDIX K 

CONSEQUEN~F ~p GAS P!PEI.INES FAILUlUl 

tAl: ::.. 
(A)i- l'Qll!J~: Rupture of the !.C. I. Liquified 

, ,, Flammable Gas ship to Shore unloading 
''···"' _.... line with failure to detect the leak 

and stop the flow. 

Flow Rate 

) 
' 
' 

= Z5 0 t/hr'· 1 i.e...- 69.5 kg/sec 

----Assume the leak to be-propane and not detected and isolated for a 
10 m}n duration, at which time the vapour formed ~ould explode. 

• • ' 
Assuming the mat erial, to be Propane at zoo C and vaporisation to 
be twice adiabatic flash;"-

"'. . 
'"'. ·'· The proportion of leak that would vapiirise is given by:-

Proportion in vapou~ = Z 
' 

where 

Cp (T 1 _ T z) 

Hv 

Cp ~ Specific heat of propane taken as 0.53 

Hv = Latent heat (or heat of vaporisation) or 
propane taken as 103 

-440 c' Tz = zoo c. 

Proportion in vapour = Z = 66% 

Size of cloud after 10 min leak= 0.66 x 69.5 x 60 x 10 

= Z7.5 tonne. 

TNT equivalent = Z7. 5 X 0.3 

= 8 .Z5 say 8 tonnes 

Distance to 35 kPa = 120m (effect on plant equipment) 

Distance to 14 kPa = 200m 

Distance to 7 kPa = 350m (90% window breakage). 

For a 6 min duration of leak, that is a 16.5 tonne vapour cloud 
(5 tonne TNT equivalent), damage di!!tances are as follows:-

Distance to 35 kPa = 90m • 
Distance to 14 kPa = 180m 
Distance to 7 kPa = 300m 
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A 3m in dtn"ation leak ..,(3 -:tonnes vapour cloud or 2o5 tonnes TNT 
equ!v~lent) would result i'n t~_e following dam age distances:-· 

Distance to 35 kPa "'' SOJil 
Diats.nce to 14 kPa = 140'm 
Dista!H!e to 7 kPa ...: 2~m 

'fi:· 

In this case, we asSUJ!le it hat the ship unloading line fails and 
liquid propane escapei to full pumping ;•ate and ignite at once 
(with in one second) 

Flow rate = 250t/hr ~.i.Er·" 69.5 kg/s 
Heat from Combustion = 3475 MW 
Heat Radiated = 3475··x 0.3 = 1040 MW. -1<'-

Distance to 4. 7 k W /m 2 = 104000(! 
4 x3.1416 x4.7 = 130m 

Didtance to 12,6 kW/m2 = 1040000 .. 
4 X 3.1416 X 12,6 = 81m 

= 57m 
Distance to 25 k W /m 2 

i 
~ = 

4 x3.1416 x 25 
1040000 

Distance to 38 k Wfm2 1040000 
4 X 3,1416 X 38 = 47m 

flash Fire 

Assuming a vapour cloud dispersing to its lower nam m ability and 
igniting and flash back. 

The U, K. Advisory Com m iUee on Major Hazards approximates the 
hazard limit of the cloud to the 7!! kPa. boundaries. 

Thus. for a 10 min release radius of flash fire = 76m 
= 65m 
= 52m 

· for a 6 min release radius of flash fire 
for a 3 min release radius of flash fire 

These distances could be compared with the hazard disf~nces 
derived from the UK Health and Safety Executive DENZ and ICI Mond 
Division dispersion models for D stability class as follows: 

for a 10 min release, radius of flash fire = 75 - gorn 

for a 6 min releas<e, radius of flash fire = 55 - 9(Jfll 

f. or a 1l m i.n release, ;·ad ius of flash fire = 55 - 9Qm 

(B) Rupture of a transfer line carrying 
Liquified Flamm able Gas from the 
Port Botany area to the Industrial 
Complex and/or within the Port -
Assuming 'li'ansfer Rate of 20t/hr of 
Propane" i 

I 

J 
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Vawur Cloud~!ljlnd:i:'Rel~ . ~ii 

" . ' 
If the leak (assumed to originate from a complete pipe failure) 
occurs at some 300 'metrrs from the transfer pump then:-

Rel~a:;e withffi' 3m fh = 1.5 tonnes 
Reletiae witlifh 6min = 3 tonnes 

,_,.-R.kleas;,.within lOmln = 4.6 tonnes (say 5 tonne) 
. . I . 

· The above r-elJeas~· rates account for both pumping rate to 
isolation time jm~ in pipe inventory held. 

' Vapour cloud, asshrp in&:,. 66% would vaporise (twice adiabatic flash) __ , 
Vapour cloud ,_.,~min . = 1 tonne 
Vapour cloud., 5min = 2 tonnes 

:. Vapour cloud, 10 min = 3.3 tonnes 
-r 
' / 

. ., 
Vapour Release less than 3--5 tonne. of hydrocarbons are unlikely 
to constitute an unconfined vapour cloud potential. As such, 
releases in exce!IS of lOmin would present an explosion risk. 

~ 
TNT equivalent for lOin = 1 tonne 
Distance to 35kPa = 55m 
Distance to 14kPa = lOOm 
Distance to 7kPa = 180m 

Assuming instantaneous ignition, 

He a i: irom combustion = 27 51>~1 W 
Heat Radiated = 85M W 

Distance to 4.7 KW/m2 = !15000 
4 X 3,1416 

Distance to 12 .s KW!m2 = !l:iOOO 
4 X 3.1416 

Distance to 25 K W /m 2 = !l:iOOO 
4 X 3,1416 

Distance to 38 KW/m2 = l!liOOil 
4 X 3,1416 

Flash Fire 

X 4.7 

X 12,6 

X 25 

X 38 

Radius of flash fire (to 70 kPa overpressure) 

lOmin release 
6m in release 
3m in release 

= 50m 
= 45m 
= 30m • 

= 40m 

:c"25m 

= 17m 

= 13m 
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APPENDIX' X, 
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'\'>;,.... """ 

SAMPI.E SqE:dx QUES'flQNNAIRE 

Hru'l SOUTH WALES DEPARTMENT OF ENVIRONMENT 
AN[! ?J..ANNING- J.lOTANY BAY REGIQN 

SURVEY OF MAJOR ijAZARDS 
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Ql: Could you please 4eseribe the general nature of your 
· m anufaeturing oper_lition, type of products !J-nd production 
eapaft:Y of vj,1ious"""plants? 

Q2.: 

Qa.: 

Qi: 

,_ . -...'' . 

' ' -""' 

-~ 

f i 
' J '· ' 

Did your pla~t experience major hazardous incidents that 
resulted in 'pil.anJ:)proeess shutdown, modification to 
original desig.s~·f' injury or death to employees or any 
member of th..e. .general public? Please provide general 
inform at ion on cause and extent of dam age .r 

Do you have a safety officer on site? 

If yes - W ha\ are his duties? 

What are his qualifications? 

To whom does he respond? 

? 

What accident reporting procedures do you use? 

Please provide a site plan layout of your facility (to 
seale if possible) and a plot diagram of major processes 
if available. 

Q.5.: Could you please outline general safety features on your 
plant? 
Any specific feature in addition to codes requirements? 

• 
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SUMMARY OF HAZA@OUS. MATERl-\1$ IN STORAGE 
' r --. AN_g. IN PROCESS. 

MATERIAL 

Tillnc..:.SILR-
.IITA.NC~ 

Chlorine 
Acrylonitrile 
Hydrogen 

Cyanide 
Carbon disul-

ph ide 
Sulphur 

Dioxide 
Bromine 
Ammonia 

Anhydrous 

HiGHLY 
REA.GIN.E 
~ 

Ethylene 
oxide 

Propylene 
· oxide 
Organic; 

Pero:r.:ides 
Nitroo:Jellulose 

com pounds 
Ammonium 

nitrate 
Sodium 

chlcrat:e 
Liquid oxygen 

j -------------, -~------------------------------
' MAXIMUM QUANTITY 

IN IN TDTAL 
STORAGE PROCESS 

~ 

PLEASE COMPLLETE DATA SHEET 

If Total 
Quantity 
exceeds the 
following 

(tonnes) 

2 
2 

2 
2 

2 
2 

2 

1 

50 

500 

500 
10() 

Use Data 
Sheet No. 

4 
4 

4 
4 

4 
4 

4 

.,,-

1 

5 

5 

5 

5 
1 

--------
ContTmw.tion of table on page 6. • .. /6 

I 

I 
I 
I 
I 
I 
! 
' 

I 
I 

J 
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•: 

; ,....,., 
MATERIAL ·• MAtf'MUM ~UANTITY 

... 
FLAMMABLE 
GASES 

•' 

Hydrog.en 
Others 

LJQUlFIED 
f.LA,MMABLE 
GASES 

Propane, 
Butane, 
ethylene, etc 

E.J.A.MMABLE 
LJQUID~ 

I~ " }nij ' TOTAL 
STORAGE PlWCESS 

\ 
: \ 

f.lliil No • 6 

PLEASE COMPLLETE DATA SHEET 

If Total Use Data 
Quantity Sheet No. 
exceeds the 
following 

(tonnes) 

\,_ 2 
15 

20 

10,000 

I 
' 

3 
3 

1 

2 

!'Ill .... 
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DATA SHEET FOR l11QUiFIED FLAMMABLE 
GASFS, ETHYLE.lfE O.trnJE, PROPYLENE OXIDE 

. f' o. ANli·'LIQUID OXYGEN, 

\o;;:~ 2 

. f.· 
Note: 

. .. I . 
Please use one separ,·ate sheet for each separate inventory. 

' 
COMPANY NAME: 

VFSSEL NAME: 
. ....-·· 

LOCATION (pl.f)as:e mark on site plan} 

NATU.RE OF CONTENTS (e.g. liquiQ. name} 

ABOVE OR BELOW GROUND: 

NORMAL QUANTITY IN VFSS.ljL (kilograms): 
(storage and proc~s vessel) 

If normal quantity less than 1 tonne,"' no further details needed. 
If normal quantity 1 tonne or more, please complete below 

'" Cor.liquid oxygen 10 tonnes. 

Density of liquid (relative to water = 1) 
Normal operating pressure (p.s .i.) 
Normal operating temperature {OCelsiu)'" 

$ If atmospheric temperature 
put zooc 

lli.'TAJI,S OF I,XQU!D 
PIPELINES CONNECTED 
TO YESSEL 
(including short ones 
for instrumentation) 

--------·..,------
Cont'd next page •••••• 

i 

I 
I 

_j 
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.. '!£ 
pAT A SftEEI NO. 1 ( co.fi'd~ 

Line 
No. 

) 
~ 4;. . r... 1£: . 

. t Dill,il e.t1r Total length 
' (inc 'h'es) -"'f m ai 11 line-

feE\t (!tot 
6-rtinc hes) · 

! ~ 
\ 

' \ \ 

,;.. .. 

Is there a pump 
in the line? 

Is there a 
remotely 
operated valve If yes 

-------- prior to the 
Type of Material pump? 
seal of Yes/No 

casing 
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l?B~ No. !! 

DATA SHEET No, 2 

Notes: 1. 

2. 

~4 f:\HEET_,l<OR FLAMMABLE LiQ!HOO --~~ ~J" 

__ Please- use 011e'~eparate sheet for each separate 
""' . ..,. t -• .nv~ra Olo,ar. 

t 
If the flam nfable liquid has a boiling point at 
atmospheric' pnessure below its normal operating 
temperature, please use data sheet No. 1. 

COMPANY NAME: ~··-· 

VESSEL NAME: 
/,. 

LOCATION (please mark on a site plan): 
•:. 

NATURE OF CONTENT (e.g. liquid name): 

NORMAL QUANTITY IN VESSEL (kilograms): 
(storage and process velsels) 

" 
If normal quantity less than 10 tonnes, no further details needed. 
If normal quantity 10 tonnes or more, please complete below. 

Is vessel llVOVe or below ground? 
If above ground, is tank surrounded 
by bund? 
Approximate bund dim ens ions 
Methods of draining bund content 
Normal oplerating pressure {psi) 
Density of liquid (relative to 

water = 1) 
Normal operating tempe~ature 

ocelsius) * 
"'If atmospheric, put :woe 

Type of tank (e ,g. floating roof, 
fixed roof, horizontal eylinder) 

If vertical taJf!k diameter of tank 
height of tank 

----------

Above/Below 

Yes/No 

--

-----~--

Conti•maticn of table next page 
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uD.<~A..L.T""A........,SH""":'EE'I..:..N!hJ. ( Cont'q~ 
~ li' ~r. 

,- -.. :t;-
i' ,, ...... · I 

' 

Please show on 
I , 

a ·sketch· ab,ove or list below any of the following features: 

--· Level measurement/control/_.. 
protection _against high or low level 

•• 

----------------------------~----------------------------------------------:;;..·. . .""-~ .· 
Temperature measurement/control/'>, __ 
protec·fion against high or low 
temperature (include met9od of 
heating or cooling} t-· . 

.' ---------------------------------------------------------------------------
Pressure measurement/control/ 
protection against high or 
low pressure 
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'!. ....... 

~­
~J· --· ~u__NQ_J 

DALLSH.E.E:J::.JLQ.._.3. 

DATA SHEET FOR COMPRESSED 
FLAMMABLE GASES (not liquified) • 

. .-.··· 
Note: 1. Please use additional shets if so required. 

2. Please complete this data sheet only for materials where largest 
container holds more than 0.5 tonne of flammable gas. 

Please show location of container on a site plan. 

----------
Material Maximum 

quantity 
stored on 
site 
(tonnes) 

~ 

Maximum 
size of 
container 

Maximum 
pressure in 
container 

Diameter of 
largest nozzle 
or connection 
to container 

·----------..---------
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~ } 
_ ... 

"' ~~ .NQ. 10 
Jl.' . 

DATA S!iliE'LliQ..,__i 

. J 
IM7kSHEET FOR TQXlC....S.ll.I!STANCffi 

. ~ 
I 
\ . 

Note: Please use separat'e data sheet for separate inventory, -· COMPANY NAME: 

VESSEL"NAME: 

of"·LOCATION (please mark ~n ~te plan): 

NA-,.URE OF CONTENT: '·" 
(e.g. name of toxic substance) 

NORMAL QUANTITY ll}VffiSEL (kilograms): 
(storage and (irocess vessels) 

1' 
I 
' 

If normal quantity less than 2 tonnes, no further details needed 
for this vessel. 

If normal quantity 2 tonnes or more, please compllete below. 

Density of liquid (relative to water = 1) 
Normal operating pressure (psi) 
Normal operating temperature (ocelsius) 

if atmospheric put 2QOC 

" DETAILS OF LIQUID AND GAS PlPEUNES CONNECTED TO'\TESSEL 

Line 
No. 

Diameter 
(inches) 

Total length 
of main lines 

(feet) 

Is there a pump 
in the line? 
If Yes 

Type of Material 
seal of casing 

Is there a 
remotely operated 
valve prior to 
the pump? 

(Yes/No) 
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COMPANY NAME~ 

Please mark location of cont~>.iners on a site plan. 

NAMEOF MAXIMUM Siz'k OF 
SUBSTANCE QUANTITY STORED LARGEST 

AND IN PROCESS SINGLE 
CONTAINER 

I 

~ 

--~--

MEASURES TAKEN TO 
·PREVENT HAZARDOUS 
INCIDENTS 
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IDENTIFICATION OF HAZARDOUS INCIDENTS IN THE STUDY AREA 

Type of incident Fire BLEVE 
Fireball 

Flash 
Fire 

Vapour 
Cloud 

'Dust 
Explosion 

.... 

- •o a • t""' " 

Other 
Explosion 

Toxic 
Gas 

Type of material Explosioti ~ .£scape 
and installation/ 
o eration ~ 

1. Liguified Flammabl e Gas 

• Pressur ised storage 
• Atmosphere pressure storage 

Process i ng plant 
• Road/rail tanker loading bay 
• Road/rail transport 

Shipping and wharf operations 
• Cross country pipelines 

2 . Flammable Liguid 

• Tank storage 
• Drum storage 
• Processing plant 
• Road/rail tanker loading bay 
• Road/rail ' transport 
• Shippi ng and wharf operations 

Cross country pipelines 

3. Flammable Gas 

• Storage or processing 

4. Flammable Powder 

• Storage or processing 

.,_ 

X X X 
X X 
X X X 
X X X ·, 

X X X 
X X X 
X X 

X 
X X 
X X X 
X 
X 
X 
X 

X X 

X 

~ 

} 
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X 

"" X \ •' 
X ' 

X ·~ ... ...,...__ 

·r -_...J 

~\ X ' \ \ ~· ~ "'T-

X \ 

(! 

' i• 

<' , . 

X 
~:/ 

X ""-...... ' 

X 

. '# 

....... ..A-1 

Toxic 
Fumes 

~ 
11 

~'1;~' 
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Table (9) cont. 

Type of incident 

Type of material 
and· installation/ 
operation 

5. 

6. 

7. 

Highly Reactive Materials 

• Storage 
• Processing 

Toxic Gas 

Storage 
Processing 

Materials with Toxic Combustion 
Products 

• Storage or processing 

. 
-~~ 

Fire 

X 
X 

BLEVE Flash 
Fireball Fire 

Vapour 
Cloud 
Explosion 

~ 
X 

'. 
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;,-~-" 

-:;~,-J"I 
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Dust 
Explosion 

_.. ,,. 

X 
X 

.,_ . .., 

T~ T;;, oFA~oENriQE'p-:~Nvr 
C.? 

Other -
Explosion 

. . 
··-x.,_· 

.... x_ \ 
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.. , <'I~ 

Tox-ic 
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~ Escape 
} _ 
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.. 
_ ... 

Toxic 
Fumes 
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Type of Hazards 

I.C.I. - Botany 

Esso 

Amoco 

H.C. Sleigh 

B.P. 

Total Distribution 

A.c. Hatrick 

Aust. Paper Manu­
facturers 

Catoleum 

Kellogg 

· Carba 

A B 

f I 

• * 

* * 

* • 

* 

* 

• * 

• 

" > 

TABLE 10 : TYPES OF HAZ ARDS IDENTIFIED BY COMPANY 
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TablEL.UQ.). cont. 

--~ --------------------------
!Jpe of Hazards A B C D E F G H I J K L M' N 0 

Johnson & Johnson ~ ~ ./'' .. ~ f< 

. ~ r-----· 
Mayne Nickless !! ~ tl • • 

~ 
. ~-----------------------·------------------~·------------------------~~~-

Ampol • i 

~--·------

'Ylool Processors tt 

----------·---------~---------------------------------

Fibre Containers i 

Continental Distill- * If 

er~~e~s--~-------------------------------------------
Bayer i * I 

'total Refi nerj_es ~ tl § f.t 

·----
Caltex ~ ~ 

·-
P.D. Oil & Chemical tl rr tt 

Boral (Proposed) • 

Terminals • • 
- -----·------·---

.a. ,... _____..... 
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Type of Hazards A B c D E F G H I J K L M N 0 

- -.: ..,.... 

La Porte * * I * * * 
"'"t 

I. C. I. - Port • * I • .... ...... * 
.. 

/ I I I C. I. G. 
l 
~ 

• I • * I 

"'" 
- •. 

\ ; 
j . .. 

Liquid Air 

* • * * 
~ .... _......,._,_ ~ 

,.~ 

--~ k\.t. oe::::::::::; ' ' \ - ' ~ ~:~· _., 

Collie 

• • • ,I 
I • .c.· 

\ ~ .~ 

i• 
Sea Containers 

,; .... 
I * I I ... Davis Gelatine 

* ::/-
... 

Ready Mix 

-
Crest Chemicals * * 

Knebel * 
.... 

Shead's Transport • ·~. * • • * 

Davis Fuller • * * 
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Table (10) cont. 
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Cubico 

Email 

Alfa Romeo 

A.C.I. 

Pulford Com­
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Transport Services 

Differential & 
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Maritime Services 
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Emergency 
Planning 

~ 

t . 

• 

'fakie -:2:2. -

Primary Risk Area . --~~conc}ary_Risk_Area Port Botany 

1. Internal Company emergency plans 
to be prepared as a mandatory 
requirement for all existing and 
new installations . 

2. All plans must be revised and co­
ordinated with adjacent indust­
ries and include provisions for 
residential land users within the 
boundary of the primary risk area. 

3. A Committee comprising appropriate 
emergency service organisations, 
D.I.R . , D.E.P. would assess the 
adequacy of emergency plans. 

4. Where appropriate, industries 
should form Mutual Aid 
Organisations. 

5. An overall Emergency Plan for the 
area should be formulated to 
incorporate specifi c requirements 
for individual companies as well 
as detailed evacuation procedures 
for residents. 

Police 'C' District~ Counter 
Disaster Plan will need to be 
amended to accommodate these 
additional requirements if it is 
to take into account all 
contingencies. 

An overall emergency p1~ 
specific to the area in­
dicated in figure (28) should 
be formulated and imple­
mented immediately. 

The types of contingencies 
that could be encountered as 
well as details of specific 
co-ordinated responses should 
be included. 

Evacuation pr~dures for re­
sidents must also be included 
and residents should be fam­
iliarised with the procedures 
through local Councils. 

The above prov~sions constitute 
the major control opitions for 
the prevention and control of 
emergencies in this area. 

This plan should be fully for­
mulated and tested within 6 
months. Subsequent testing 
should be undertaken at least 
on an annual basis. 

~ ........ 

The Plan should be available 
at Local Councils. 

A separate overall 
Emergency Plan for the 
Port area needs to be 
drafted to incorporate 
specific re~porises for 
the varioui' processes in 
the area a'well as con­
sidering th~ cumulative 
impact. ~ 

.. 
~ 

The Plan s\o~ld also 
include-potential 
incidents inv~,!tving 

\ pipelines- and s~ips_., 
' berthed at wharves. 

~~-

\ p 
Adequacy of existing fire 
prevention facilities 
would need to be re-
viewed. 

Such a Plan would need to 
co-ordinate with pro­
visions ~f MARDAP as it 
relates to incidents 
on Botany Bay. 

'-
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Organisation Nature of Technical Safety 
Opera- Safety Manage-
tions Features ment 

and Con-
trols 

A.C . Hatr ick Process B A 
Chemica ls Pty. chemicals 
Ltd. and stor-

age 

.. 

Amoco Storage c c 
Aust-r-alia and 
Limi ted Distrib-

ution of 
.. 
r .• ~ ... 

petroleum 
products 

Orgae--isati~ Napiur_?vf~ec.hni~a ;J Safe t j/. 
O~a- ~afety ~Man~e-

• • L 

TABLE H1 

Emergency Past Hazard-
Procedures ous Incidents 

(only those ' 
for which 
records exist) 

B Three major 
fires in the 
last 30 years. 
No injuries. 

.. ~~ 

,.' 
~,~, 

""/' 

c No incidents 
reported. 

Emerg~Y Pa~~tzard-
Proce~~us ncidents 

(on . those 

'');ummary Results ColllUient 
of Risk Assess-
ment and Major " I #.'~ 

Hazards of 
Conc~rn ;/ 

7 
- Primary risk - Resultaot high risk 
area includes level~ainly due to 
some 55 single· . pr~~ity of resi-
dwelling hous~s ~--~gential areas acr~s 
seriously . Stephen Road • 
affecte<\_· \ ... ~~· , ~\ ~1:."' 

~ ! .... , .. ~ ' ~'I 
,\ 

~· Johnson &;John-
~son, Cubico and 
Esso Terminal 
potentially at 
risk. 

- Hazards of most 
concern are fires 
and release of 
toxic material. 

. - PrimFlfY risk 
area includes at 
least 40 resi-
dential dwellings 
exposed to high 
risk. 

S)D.trullary"'~"';? ;~~8 
ib-f Riski.AS"Sess­
ment and Major 

- Adequate contFols 
are gene~all.v pro-
vided at the plant but 
review of emergency 
plans and a detailed 
hazard-operability 
study to update con-
trols whenever 
applicable suggested 
with particular em-
phasis on monitoring • 

- In addition to prox-
imity to residential 
areas high risk levels 
result from the 
'basic' controls at 
the source considered 
inadequate. 

CoU>~nert~ 

'· 



Organisation 

Australian 
Paper Manu­
facturers 

Bayet• Aust­
ralia 
Limited 

Nature of 
Opera­
tions 

Paper 
Manu­
facturers 

Technical 
Safety 
Features 
and Con­
trols 

No infor­
mation to 
assess 

Formulation C 
of agricult­
ural and 
veterinary 
products. 

. 
'· 

.. 
Safety 
Manage­
ment 

A 

c 

.4UQUC~ '.V.:. t..l"j•J " " 

---- ----
Emergency 
Procedures 

B 

c 

Past Hazard­
ous Incidents 
(only those 
for which 
records exist) 

-?f"'"' 

Summa r y 
of Risk 
ment and Major 
Hazards of 
Concern 

- Adjacent facil­
ities ~affected are 
Sea Containers, 
Metal Recyclers 
and La Porte 
Chemicals. 

- Part of Banks­
meadow Public 
Schoo 1 is a\lso 
at risk. 

(" 

' - Major hazard 
of concern is 
fire. 

26/7177 - Fire' 
Number of minor 
incidents (fires). 
No death/injury. 

- Primary risk 
-~---area includes at 

least 50 resi-

- No emergency pro­
cedur~s.~ No safety 
offuer on site. 
Hous~keeping is poor 
(varlous leaks noticed 
when i~ected)• No 
,mon\torfng. 

1 

-- · Overall safety ~iew 
and ex~Q~ive upda,t~. 

·~r-controls ~~ron~ 
recommended. 

I• - · 

Awaiting information 
from the company to 
complete assessment . 

- No emergency plans 
submitted. 

Fire releasing 
noxious gases, 
local resid­
ents evacuated, 
some effects 
and hospital­
isation 

dential dwellings - No specific safety 
seriously affected. officer on site. 

- Major hazards - Although housekeeping 

'• 
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Organisation Nature of Technical Safety Emergency Past Hazard- Summary Results co""mnient 
Opera- Sa.fety Manage- Procedures ous Incidents of Risk Assess-
tions Features ment (only those ~nt and Major 

and Con- for which Hazards of 
trols • 1 records ex1.st) Concern ... " ... 

"" / occurred are toxic gas is generally good, 
October 1st, release and safe~ controls at 
1981. fires. source are inad~uate, 

protec~e ' syst~ms are 
yir~afly non-existent . .. 

~.~ . .Elant outdated, no~ 
-~ ... . monitoring alarms. 

-~-' k\. ~· 

' 
\ ' ' • ~ .\ .. 

;-, ,.., "-Strongly· redommencfed 
A ,(.C l 

to undertake a hazar d 
\ 

operability ..study and -. 
r' institute extensive 

-~ , 
controls at the source 
if operations are to 
continue on the site • ... 
Relocation of the 

"'../ plant is a preferred 
option. 

BP Storage c c c No incidents - Primary risk A co-ordinated emerg-
Australia of Petro- reported. area does not ency plan with Total 

leum inc luda.,residen- Distribution strongly 
Products tial area but po- recommended. 

"i;-s~o,. 
tentially affects 
the nearby Total - Monitoring measures 
Distribution and review of fire 
site. fighting facilities 

should be instituted. 
- M~jor hazard is 
fires. 

orsant/~L 
··- -

N ature or ~chniay ~~~-
E rn e 

Opera- fety 
~.: -- .... C'" - .... ~.,_ ..... to / rnant 



~· or az v l.S ~~ ·--· -
ft I I ) . ... 

Opera- Safety M;;;;;:"~~;:s e. ~~~;·I~cid:~ts*" 'or Ri~k Assess- .c 
1 

- _ __._, 

tions Features ment (only those ment and Major 
and Con- for which Hazards of 
t rols records exist) Concern ,. 

Caltex Oil Storage A A B One plant shut - Primary and - Ha~ard analysis 
(Austra lia) and Distr- down due to secondary risk undertaken by the 
Pty . Ltd. ibution of fire. areasr· do not compr,y and controls 

petroleum No fatalities. include any are · adequate . 
residential ) 
dwellings. - Fire fighting facil ­

ities ~ve ' been- up-
- Extent of .dat~ / .. 
i.mpac t is gener- .. . .:._ ~ 11 

.-r... ally limited. - Monitoring with 
' \ _ -" .s~cia1~fphasis ~t~· 

- Major dou~ce ori loading op~rations 
of hazard i s { suggested. , 
loading bays. l• _ 

Carba C02 B B C 26/12/77 -Quantitative - Safety controls 
Australia production Explosion in assessment not adequate, but 

' and storage gas pipeline undertaken be- formalised emergency 

~ 

Catoleum Chemical B A A No major 
manu fac t- incidents. 
urers. 

cause of low procedures. should be 
inventories. prepared and 

implemented. 
- Potential 
hazard of explos-
ion (deflagration 
type)·~~~t controls 
adequate . 



Organisation 

Esso 
Australia 

H.C. Sleigh 
· (Golden 
Fleece Ltd . ) 

'1-

Nature of 
Opera­
tions 

Storage 
and Dis-
tribution 
of petrol-
eum 
products . 

Technica l 
Safety 
Features 
and Con­
trols 

B 
(mqnitoring 
facilities 
should be 
introduced. 

Storage C 
and Distr­
ibution 
of Petrol­
eum Products 

~~ 

t- ., 

Safety 
Manage­
ment 

A 

c 

Emergency 
Procedures 

B 

c 

Past Hazard­
ous Incidents 
(only those 
for which 
records exist) 

2/10/80 
Spillage of 
petrol from 
a pipeline. 

-~ 

One fire is 
believed to 

Summary Results 
of Risk Assess­
ment and Major 
Hazards of 
Concern 
--r 
- Primary risk 
area does not 
include any 
residential 
dwellings. 

- Major hazard 
to adjacent 
facilities is 
fire. 

Comment 

- Update of emergency 
procedures and monit­
or!~ fa~ilities should 
be !~troduced immed­
iate}y. 

' . 
...... "-....,...._ 

.... 

~ 
\ "' 

ll 

~ 

- .... _ _., ~1,:._ \.. _~ ... ttc-m··, ,-r~-~ . -r- • =\. _., ~· 

- A minimum-ll of - No safety offiGer on 
260 dwelhing~ are site and po emergency _..., 

have occurred ,·' are included in procedures. 
.A date unknown." the primary risk 

area and are po­
tentially at 
from fire hazards 

-,,r• at the terminal. 

- Risk of 
accidents inter­
action within 
the terminal is 
also .. .r,.!iati vely 
high . ... 

- In addition to the 
proximity of resid­
ential areas, tech­
nical controls at the 
source are totally in­
adequate (many tanks 
have not the basic 
level measurement and 
control). 

- A detailed haz~d 
operability study 
and comprehensive re­
view and update con­
trols. 

Jr·gan~ati~ Na~ ... ~ ........ .aa~u""c__.._ ...... _......,_....._ ..... 

~ -- ~b f<>t.v Manage- , __ ,_..., ~ """'c:: o 

<, 

-~"---~-,~ 



Organ .t..sa c.t.o-;:, 

r.c. r. -
Hydr·ocarbon 
Terminal 
Storage 

I. C. I. Botany 
Plant: 

- Chemical 
Factory '!. 

- Ethylene 
Oxide 

- Plastics 

- Olefines 

- Tank Farm 

- Polythene 

Nature or- --· :i·ecnn~C5"1 

Opera­
t ions 

Ethylene 
and LPG 
(p roposed) 
storage 

Chemical 
and petro­
chemical 
manufact­
uring 

Safety 
Features 
and Con­
trols 

A 

B 

A 

B* 

A 

A 

A 

~-~-. 

A A 

A B* 

A B 

A B 

A B 

A B 

A B 

No incidents. 

•9.f'! .... 

28/10/69 -
gas leak 
dispersed 
with water 
sprays. 

29/11/76 
Ethylene 
fire. 

29/11/76 
Ole fines 
fire. 

21/9177 -
Explosion. 

,.• 
.fo 

... .,. 

28/1/81 
Ethylene l eak. 

Concern 
-~ 

All 'risks' are 
contained within 
plant boundaries. 

t 

,.., 

- Standards of control 
are ''well above normal 
requirements including 
se~ration distances, 
tecqnical controls, 
etc':_. 

..... . ~ 

- ~zp~d operability ~ 
·. stacties have been , 
~ndertaken. ~ 

.. . 

Prima~y \{:~ . :-Res~i~~t ·•risk¥~:vels 
, carea inq lud~s some are mainly due •to t he 

260 dwellings. proximi~ ~f res id-
Secondary risk entia! uses. 
area includes 
adjacent facil- - Technical controls 
ities. at the source are 

- Major hazards 
include fire , 
explosion and 
release of toxic 
gases - Major 
components of 
r isK'""at"e exp lo-
s ion and parti­
cularly the 
release of toxic 
gases (chlorine) . 

advanced and compre­
hensive. 

- The plant needing the 
most urgent attention 
is the plastics plant 
i n view of the serious 
impact of any chlorine 
escape. An overall 
safety review for this 
plant should be under­
taken particu larly in 



Organ i s a t i on 

- Pol yp r opylene 

Johnson & 
Johnson 

Natur'e of 
Ope ra·-
tions 

Technica l 
Safet y 
Featur es 
and Con-
tro l s 

A 
(see 
not es) 

Manufac t - B 
urers of 
non-durable 
consumable 
produc ts 
in the 
f iel d3 o f 
dress i ngs , 
ba by products 
and woven 
fabrics. 

r 

Safety Emergency 
Manage- Procedu r es 
ment 

A B 

A c · 

Past Ha zard-
ous I nc i dent s 
( only thos e 
for which 
r ecor ds exist) 

21/ 1/82 ~ 
Fire Poly­
t hene plant 

9/3/82 -
Fire - Poly- · 
propyleri~"''"' 

plant o 

Other• 
incidents 
have 
occur red. 

No major 
incidents o 

Summar y Results 
of Ri s k Assess-
ment a nd Major 
Hazards of 
Concern 

\ ~ 

Hazardous invt­
ory on s ite, do 
not warrant 
quantitative 
assessment . 
Major risks are 
contained 
within the 
plant. 

Comment 

rela~on to isolation , 
shut-Jff mechanisms , 
monitoring and 
detecti~ • 

..:. Al~ho~Jgh i ndi vidual 
·emer•gency plans f ori!. 
each pl'H!t a r e ... 
adequate;· lther,e is :..· a' 
need to co-or dinate 
all proceq1,1res in'to ' ... an overall eMergency 
plan for the whole 
site o 

An overall revi ew of 
fire fighting 
appliances and 
pract ices are a l so 
sugges ted. 

.,_ 

J 



I. . ··. 
Or ga:1isation 

La Porte 
Chemica l s 

Mayne Ni ckless 
Pty. Ltd. 

Ul't:~~-Uig :::i, 

baby products 
and woven . 

"' ., 
W.I.I,U.LO I.Ut:: 

plant. 

ta~J;~£_S_~.. ·-·o-~·-,~~ .·~-..-.. .,._. ~ ... - ·•~"~ •. ::::._...::.;~"' T ! .. <·~··:... :» ~ •; .·.··-:--·:-··""..... -- ···: : - ~~---· .. _,.._" ··~ - •"-c .. ' t -· --• • ·-~ ... ·· .. __ .. • ... , -~ 

Natu re o f 
Opera­
t i ons 

Peroxygen 
pr·oduc t s 
manu f ac t-
urers . 

Container 
Depots -
Potentia lly 
hazardous 
materials 
are 
stored. 

Technica l 
Sa fety 
Features 
and Con­
trols 

B 

c 

~'. 

Safety 
Manage­
ment 

A 

c 

Emer gency 
Procedures 

c 

Past Hazard­
ous Incidents 
(only those 
for which 
records exist) 

30/ 10/76 
Fire. 

-~""' 

Release of 
chlorine gas 
and fire on 
3rd and 4th 
February, 
Fire 
brigade 
attended. 

~ummary Results 
of Risk Assess­
ment and Major 
Hazards of 
Concern 

Quantitative 
assessment not 
undertaken. 

..... .... · ~· 

Comment 

./ 
) 

Emergency Procedures 
not su~itted. 

·. ' ·' 11 
.. .,...._ ~ 

J ~\.. ,, _,~. 

Main hazardt> - ·--Major' 'd,_fiqJ..enc~~ln 
include fires and hazard prevention and 
release o.f tll>xic 
substances. 

.............. 

control. 
1
, ' --

- No emergency proced­
ures. 

- No safety officer . 

- Content of consign­
ments not known to 
operators in most 
cases until unpacked. 

- Overall mechanism for 
handling dangerous 
goods should be 
instituted • 

- Safety controls 
virtually non-existent . 

.. 



Organisation 

P.O. Oil & 
Chemical 
Storage 
Ptyl. Ltd. 

Terminals 
Pty. Ltd . 

Total Dist­
ribution '~­

Pt y. Lt d. 

Nature of 
Opera-
tions 

Bulk 
Liquid 
Chemical 
Storage 

Bulk 
Liquid 
Chemical 
storage. 

Storage 
and Dist­
ribution 
of Petrol­
eum 
Products. 

Technical 
Safety 
Features 
and Con-
trols 

A 

A 

c 

. 
t:,:.,. 

,, ~-
Safety Emergency 
Manage- Procedures 
ment 

A B 

A B 

B c 

Past Hazard- Summary Results Comment 
ous Incidents of Risk Assess-
(only those ment and Major 
for which Hazards of 
records exist) Concern 

No major 
incidents. 

No major 
inc iden tit!r:" 

15/1/59 -
Spillage 
during 
transfer 
from tanker. 

; 

~ 

- Acceptable Con~cols adequate . 
risk levels . . .. 

~· ! - Toxicity 
potential l should be ~· 

controlled. ""r 
~ .. . .. . 

Accpetable ·····-Gentrols adequate.~ 

. .. 

risk levels. .- _ _, 
\ ~. ~ \ 

- Toxicity ,\ 

p6tential \ shdUld 
.be controlled • 

- Primary risk 
area does not 

~./ include any 
residential 
dwellings but 
significant inter­
action with the 
adjacent BP ter­
minal. In ext­
reme ~as~s resi­
dences could be 
affected. 

~~\.\. ~\-~ • ""'!--
·" 

i'__., 

- Controls, monitoring 
virtually non-existent . 

- No emergency proced­
ures. 

- Overall review, part­
icularly for loading 
operations strongly 
recommended. 

- Review to include 
fire fighting facil­
ities . - Main hazard is 

fire (tanks and 
loading activities). 

D . W cs.t . Cinvcrnmcnt P rinter. New South Wale~·- 19~3 
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