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The study areal is cov’e’f’red to a large extent by the following
planmng“gnmume.g,ts -

(a) Interim Development Order No. 19

Municipality of Botany;

(b) Interim Development: Order No. 21 - Munieipality of Botany;
,"’.
(e) Interim Development.Order No. 18

Municipality gf Randwick;

(d) Interim Developmeﬁt Order No. 20 Municipality-fof Randwick;

i(e) Interim Development Order No. 21 - Municipality of Randwick;
and T

M

(f) the Randwick Planning Scheme Ordinanee.

t

Interim Development Order No. 19 - Municpiality of Botany 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 airecraft 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
ICI1 land, to the Department for the Minister for Planning and
Environment determination.

Interim Development Order No. 21 - Municipality of Botany permits
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
permits the establishment and operation of a port providing
wharfage, cargo handling and storage facilities, A deemed
direction order section 101 of the Act of 11th April, 1980
i 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.
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Interim Development Ogdel:f*‘Nq. 20 - Municipality of Randwick
permits generating works and oill refineries. A deemed direction
under section 101 of the Aet of, 4th October 1979 requires the
Council to refer applications 1'01; devleopment, within the area
covered by the Order, to.the Repartment for the Minister for
Planning and Envirgnment ggtermination.

Interirri;'[ye‘\}‘é'lg'ﬁment*‘Order No. 21 - Municipality of Randwick
permits industrial purp_oszes dnd a number of other uses,

The Randwick Planning Scheme Ordinance operates as a detailed
guide for development. ¥ ;

In relation to all residential zones however, the abovementioned
planning instruments do not confrol the development of dwelling
houses, that is consent under the Act is not required and
accordingly, the council is not able to take into account whether
the land is suitable for development by reason of .it being
subject to any risk under section®90 (1)(g) of the Act.
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APPLIGABLE SAFETY CODES
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A number of standa ds}'codes and specifications have been used by
industry on the’ basis of general engineering practice. These
codes are generally used for deSIgn purposes and are considered
the minimum level or standard in procedural or constructional
undertakings.

’—dr’-.’—

The two most appllcabﬁe codes or standards relevantsto this study
are the 'SAA Flammable and Combustible Liquids Co:)deei and the 'SAA
LPG Code'.

e

This standard coverir 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 particularly relevant and require some examination.

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 accordence with the following
Table.
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4 SEPARATION DISTANCES —~ TANKS AND STORAGES TO ON-SITE
: _ FACILITIES
3 : o et 2
E". : !F': ‘l'é:'
] . ™
i : . Sf.nnmﬂnn_dis.tmcesl
it ; ]
‘ Separation Clafés‘- A and - Class C liquids Class D
‘; _required ____Class'B liquids ‘ liquids
pil H
“ : Filling points*, Diameter of the Diameter of the Not less
s platforms or tank of 15m, tank or 7.5m, than 3m
‘. package storage whichever is the whichever is the
$ s lesser, but lesser, but P
iy ', : not less than not less than
il | 6m .- 3m

R
X

. <
Office buildings, Distance required Distance required Not less
warehouses, manu- by Table D2 but by Table D2 but than 3m
facturing areas, need{.not exceed need not exceed

; workshops or 15m 7.5m

i amenities blocks

& on the same

i premises

!I i
Boundary of the Diameter of the Diameter of the Not less
premises tank or 15m, tank or 7.5m, than 3m :
i whichever is the whichever is the

i lesser, but not lesser, but not

‘, less than 6m less than 3m

» Points for filling packages, drums or tank vehicles and not

e B the filling point into the storage. :

= Refer to the various rules for alternative dlstances -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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SEPARATION DISTANC{I?S - ABOVEGROUND TANKS AND STORAGES

}
a =
k5 Fa % Maximum capacity of tank or maximum
Mimniprem . volume held in pdckages, m
distance i :
m .- | Class A Class B Class C Class D
j '_l’iquids liquids liquids liquids
Ty .
Unrestricted Al 0.5 2.5 5
3 i ERs e 4 10 20
4 ;9 8 20 T 40
#5 4 16 40 ! 80
6 7 28 70 140
7 fo. <« 40 100 200
8 14 . 56 < 140 280
9 20 -~ 80 ¢ 200 400
10 26 104 260 520
11 i_ 34 136 340 680
12 42 168 420 840
13 52 208 520 1040
14 64 256 640 1280
15 (6 308 770 1540
20 170 680 1700 or over
25 310 1240 3100
30 500 2000 or over
35 750 3000
40 1100 or over
45 1500
50 2000
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 ‘tanks 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.

(e¢) 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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Section 8 of the stangar%??de_tails procedural matters governing
the operation of a flammable or combustible liquid storage
facility. Relevant matters of .concern to the standard include
the prevention of ignition sourc}:s, control of entry and vehicle
movements, contract works leakage and spillages, fire fighting
drills and testing, traigfng and supervision, construction and
maint:e_nang‘g‘ j,\llspecfions of pipes and tanks, emptying and cleaning
tanks- and “the remsval of flammable vapours within tanks or
equipment. The formulation and implementation of emergency
procedures are not specified.

Ty

Section 9 of the Code deals specifically with "fire protection
facilities".  For storage 'tamks in excess of 5,000m3, foam
requirements -are examined'in detail, while the water supply needs
to be adequate for 1.5 -hour§ for the greatest foam supply
demand. " 7

Cooling water should be used where a distance of less than 1.5
tank diameters between tanks occurs for Class A or B liquids
while at least three hydrants shoiuild be pravided per installation
with a minimum flow rate of 8.3 1/sec at 550 kPa pressure when
cooling or foam water are operating.

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

Q = dHW Where d diameter of tanks to
be protected (m)

= Litres/min H = height of tank

W = factor determined by
separation distance

= tank diameter ratio

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. Vs

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 (D3) indicates minimum safety separation distances required
by the standard to public places and protected works for above
ground installations. Table (D4) gives cor_responding distances
for underground installations.
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Typical tanks inﬁ'LP%- service stations are 7.5 kl capacity (about
3 tonnes) above ground tanks which according to AS 1596-1979
(Table D3) require a minimum separation distance of § metres to
a public place such as a jroad and 10 meires from a protected
work whiel includes_housgs, schools and other flammable storage
facilities. ¥ ;f_

' AddT¥idial safety controls such as pressure relief valves, fire
water deluge Systeljls, operational procedures and sloping of
ground, if applicable, are outlined in AS 1596-1979 and required
by ‘the Dangerous; Goods Aet, 1975, The safety separation
distances adopted by the standard rely heavily on the integrity
of tank design and fire.protection to contain the impact of a
mishap. —

-

Two other standerds have been examined in relatich to separation
distances between LPG storage vessels and other properties and/or
land-uses. These are:-

iy

(i)  API 2510 - Design and construction of LP Ges Installations
RS at marine and Pipeline terminals ... and Tank
Farms (American Petroleum Institute - U.S.).

(ii) NFPA-58 - %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, churech, 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. >
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'. Separation distances for these U.S. sta ndards
are also given in Table D3 for comparison to the Australian

standard.



T

RN e e —

S
e s

g

- 158 -

“g fi;mm_m

COMPARISON OF AS, API AND NFPA CODES FOR LPG
TANK LOCATIONS *(IN METRES) - ABOVE GROUND

% ) o 2
' . E
Capacity ~AS 1596 AS 1596 API-2510 NFP A-58
(k) . ~ ‘'Publice j '"Protected Property line
; places'| | works'
0.5 1.5 "o LS 1 Nil
1 2 P 3 3
2 4 L * 3 3
5 5 8 7.5 7.5
7.5 & 6 10 15 718
50 10 17 15 S 18
.200 12 T .25 15 v 25
500 22 45 - . 30 42
1000 40 75 % 45 Subjeect to
, approval
2000 subject te subject to 60 subject to
approval approval approval

The API code indicates that sources of ignition (say stationary
internal combustion engine) should be located & minimum 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
but the distances are in general greater than AS or API and
relate to property line. Additionally a requirement is tWat if a
facility stores more than about 15 kl water capacity of gas and
are located in 'heavily populated or congested sareas' then the
plan should be modified by a fire safety analysis. "The mode of
protection shall be arrived at through compotent 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 insulation are recommended (200 kW/m 2 for 50 mins
as test).
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LOCATION OF UNDERGROUND STORAGE TANKS

%

e Py
R S 3 4
Water capacity «_Miinin’ia'um dist- Minimum dist- Minimum dist-
of any tank ances between ances from ances from
t'angs within a publie places protected works
group, or passenger
e railway line
KL @ m £ m
Up to 1 1 1.0 1.5
ey ;
2 1 o 1.5 3.0
“a-.:“” \
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 intermiediate tank capacities.

Dangerous Goods Aet, 1979

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 IMI). The Act
provides the opportunity for a wide range of responsibilities.
Under Part V of the Dangerous Goods Act: licences and 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 preccedures for taking
legal action and liability of employers established; and the
provision for the meking of regulations.

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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Regulations- may also chﬁss%angerous goods and include reference
to standards, codes, rules or:.specifications. Flammable gases
(including LPG) are of class 2 and Flammable liquids are
generally of class 3. g }

Because of the im ortanc of the meking of regulations, Seection
41(1) of the Dangefous Godis Aet is reproduced below.
Yo ™ e
"41. (1) The Governor ap make regulations, not inconsistent
with- this Aect, for or’with respect to any matter that by
this Act is requlred or permitted to be prescribed or that
is necessary or convenient to be prescribed for carrying out
or giving effect to this Aet and, in particular, for or with
respect to: T
(a) the issue, renewal transfer suspension, cancéllation,
duration and terms of permlts, whether under ‘this Act
or the regulations, and licences, the fee payable
therefore and the conditions subject to which they are
' issued; .
(b) the import or export of dangerous goods into or from
the State; i{

(e) the preparation for use, packing, keeping, conveying,
manufacture, use, sale, abandonment, disposal,

destruction and rendering harmless of dangerous goods .

and containers which are intended for use, are being
used or have been used in connection with dangerous
goods;

(d) the design, construction, 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;

(e) the siting, design, construction, ventilation,
illumination, fittings, fixtures and management of
premises intended for use or used in connection wzth
dangerous goods; &

(f) 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 vieinity of,
premises, vehicles, vessels, containers or plpelmes
used or that have been used in connection with
dangerous goods;

(g) prescribing the procedures to 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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(h) the pﬁbv""on, maintenance, testing and use of safety
and first aid facilities, including fire- -fighting
equipment, in any premises licensed under this Act, in
a vehicle or vessel used for the conveyance of
dangeroug, goqds and in prescribed circumstances
' dpvolvmg“ a risk of injury or damage arising from
- ahgerous goods;

(i) prescrlbmg the procedures to be followed in the event
of an éscape or a spillage of dangerous goods;
- § L
!y
(j) applications to have an explosive declared to be an
authorised:explosive under section 16 and fees payable
in connection therewith;

-
B

(k) the inspection, examination and testing of dangerous
goods and equipment intended for use or used in
connection_therewith, and the fees payable therefore;

e

(1) the driving of vehicles and the navigation and mooring

of vessels conveying dangerous goods; and

(m) the maging, keeping, production and inspection of
records ‘relating to dangerous goods and the furnishing
of returns and other informaticon 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) Ligquified 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 fenced(l 8 metrs
high) and two gates around the vessel, be on non“combustible
supports, be on firm foundations and be readily accessible
by employees. Should LPG being stored, be unodourised, then
a flammable gas detector with automatic alarm is to be
provided.

Building provisions (Clause 114) and sarea (Clause 115)
requirements are also given.

Ciause 117 indicates the methods of fire protection which
require:-

(i) a garden hose to reach all parts o_f the depot;
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(ii) two water hydegnts for depots storing more than 4
tonnes of liquified flammable ges or 500 cubic metres
of compressed flammable gas, at opposite sides of the
depot; and the gardenihose requirement;

{iii) - for each tank off LPG™greater than 50 tonnes capacity
(or 7,600 cubft metres of compressed flammable
“gases), fjxed water sprays, or monitors to deliver
water at the rate of 10 litres/min per square meire
surface area; plus the previous requirements.

Sufficient reticulated or stored water is to be provided for
8 period of 3 hours to: the three (3) largest tanks. Fire
equipment is toc be tested weekly.

The separation distances for flammable gases (Clause 118)
are given in Table D3. 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.,

HE
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£ §  TABLEDS

SEPARATION DISTAI‘!_‘_CE I_;’OR DEPOTS FOR FLAMMABLE GASES
i

R 2 =

RA
Fs * Scparation distance (in metres)
Y.\Q‘-m‘“’ -
Column 1, .| Column 2 Column 3 Column 4
Exposure | . Cylinders Cylinders Tanks
| by not ex-  exceeding
ceeding 150 cu m
B P 150 ecu m
ﬂ’-ﬂ’r
Other depot for flammable gas 5 10; e
“ :

Building or structure -
(a) not of fire-resistant

construction; Y 3, 8 15
(b) of fire-resistant

constru ctior% - 5 i 3

(e) being a protected
work not elsewhere
specified in this
Table 8 15 ' 15

Above-ground depot for
flammable liquid having a
licensed capacity:-
(a) not exceeding 5,000
litres; 3 8 8

(b) exceeding 5,000 litres 8 15 15

Underground depot for flammable
liquid (distance to be measured

from vent and fullpipe). 3 8 o 8
Publie place 3 4 4
Plece where solid materials

that burn rapidly, such as wood

shavings or paper, are stored i5 15 15

Place where solid materials that
burn slowly, such as coal or
timber, are stored. 8 8 _ 8
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g fg,ule_nﬁ (cont'd)

’i’- )

: In conveying li u:f;ed fiammaBIe gases and flammable liquids the

A appropriate codes are pplled and the recently released 'Code of

£ : PractlcNm the . Transportation of Dangerous Goods' has taken

i effect. In the case O pipelines, the appropriate codes are

b generally the 'SAA Gqs Piepline Code', 'SAA Pressure Piping Code'
: and the 'SAA Non—fer;rogs Pressure Pipmg Code' as appropriate.

| Flammable and Combustible Liquids

v The basic requirements _of the regulations for flammable and
; combustible liquids is the observance of the "SAA Flanfmable and
Combustible Liquid Code" described previously., Tanks may be kept
above ground or underground.
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The study area lies within the Botany Basin geomorphie unit of
the Cumberland’ Plain. The Botany Basin consists of alluvially
deposited sandy ' moorland, undulating sand hills and a broad
valley flood plain.—-
e T e

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 is generdlly flat with some undulation
and rising to a maximum of 30 metres at the La Perouse ridge to
the east. i’

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 area. Port Botany is =a
man-meade 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 vegetation is disturbed and soil exposed.

1.2 Meteorology and Climate

The area is dominated by a warm, sub-tropical climate with &
strong coastal influence which moderates temperatyres. Mean
summer and winter temperatures are 229C" and 12¢C
respectively. Extreme temperatures of 450C and 12°C have

been recorded.

During the summer periods the predominant winds are
north-easterly and easterly with some strong southerly gusts. In
winter winds are stronger and from the west and south. A
sea-breeze develops for about 50 per cent of days throughout the
year with a greater number of seabreezes developing in summer

than winter.

The surface wind analysis for Mascot (based on average wind
records for more than 36 vears) below has been adopted as
representative of localised wind movements in the study aresa.

%
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ﬁnd‘ﬁ‘frpm south - 28%
Winds from west - 26%
Winds {rom,north - 20%
Winds from/east - 20%
Calms- = 3%
- .':‘F‘f:’ 3

Fogs anq‘t mperature inversions are frequent and occur on about
12 ‘per cént and 80 per cent of all days respectively. Average
rainfall is about 1,20 msn and occurs at a frequency of about 105
days per yesr. s

: Iy
1.3 Air Quality

L X L

Generally, the area is 6f1’p09r air quality due to relatively high
emissions from motor vehicles and industrial sources, together
with ipcidents of poor ventilation (dispersion) at ecritical
times.

i

° The nature and scale of industrial processes, storage terminals

and the amount of traffic in the area result in it being a major
contributor of photochemical smog precursors, hydrocarbons and
nitrogen oxides, in thg Sydney Region.

At the local level, episodes 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),
ete.

Local air pollutants in the area have gradually improved, and
further reductions are expected in the future es the result of
various conirol measures being implemented together with 2 change
in the nature of fuel used. Because of technical and economie
control limitations however residents adjacent to emission
sources would be exposed to relatively higher levels of
pollution. In terms of dispersion characteristies, ventilation
rates measured at Meascot indicete that mornings have poorer
dispersion than in the afternoon.

1.4 WHater 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.

a~
3

In general terms, Botany Bay is circular in shape having some
additional bays on the foreshores. The north-south runway of
Kingsford-Smith Airport and Port Botany are reclaimed lands which
extend out into the Bay breaking up the circular line of the

foreshore.
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water quality offth%Bay is generally good, although changes in
current and wave difections as the result of establishment of the
airport runway -and further dredging of the Port, has had some
dramatic effects. Tiirbidity however would be confined to the
Port areas due to shipping movements and would not significantly
affect the Bay genefally.  Runoff from static installations have
not caused fany det8fioration in water quality, although there is

‘the '\gptufltialeor spillages into Botany Bay during accidents
(e.g. Caltex, Total{, etec.). The Bay provides for significant

movements of .petroleum products and chemical tankers, the

spillage of whic] %onstitute the major threat to its sensitive
ecology which includes seagrasses, mangrove areas, fish habitats
and oyster leases. i

f.;.?,
1.5 Acoustic Environment. -

The : major noise sources in the study area inc-‘iude aircraft,
industry and traffic. A recent noise survey conducted by the
Department indicates” that residences in proximity to industrial
installations such as I.C.I., APM, Kelloggs, Johnson & Johnson

-»

and AC Hatricks are exposéd to re‘latively high noise levels,

particularly at night. When industrial noise contribution is
added to traffic npise and in some caeses aircraft noise, noise
levels well in eXcess of 'acceptable' ambient levels for
residential developments are experienced in many cases.

2. Socio-Economic Environment
2.1 Community Profile
Population

According to 1981 Census data, the total population 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 the_0-4 year
%

cohort of - 7.4.
Length 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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Place of Origin i
83% of residents were eithertborn, in Australia or from an English
speeking country, s:mllarly for th area closest to industries,

13 J

Employment . F. ¥

\im
Approximately 30% of"the total workforce of 5,175 are involved in
either manufacturing or ioff re employment,

The unemplroy ment rate 'i’oﬁ males remained at a rate of 8.0 which
is high compared with the State average.
il

65% of the total households’i‘n' the area had a combined household
income of less than $15,0007in 1976. %

Bla.ce_n.f_ﬂnnk& j

Approxlmately 14% of those in emgloyment either worked in close
proximity to their place of residence or worked from home.

Housing

The total number of all types of dwellings in the study area was
4674 in 1976 and in the ares around the industrial complex
approximately 2799.

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.

Density
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 study
area.

2.2 Community Facilities
Health and Welfare

Whilst a number of Federsl and State Departments have offices in
either Maroubra or Maroubra Junction, East Botany Municipality
and the southern part of Randwick Municipality have inadequate
service for target groups, particularly for mothers and
children. Although most of the services are located on the major
north-south arterial route to the C.B.D., limited access by

public transport is available in an east-west direction.

%
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The only centre f)grovjdmg e comprehensive range of welfare and
recreational activities in the Hillsdale Information Centre in
Hillsdale Plaza on Bunn,eron? Road.

The following list d?: health and welfare servieces (excluding
child care) pre avaijable to residents in the area, although not
easilx‘acces ible. Those marked * are located within the study
area. - - |

b Com munity"Yl:uth Support Scheme (C.Y.S.S.), Boyce Road,

Maroubra. .1

. * Com monwealth ‘Empioyment Service - Botany Road, Mascot

- Anzec Parade, Maroubra
et Junction -

. Department of Youth and Community Services, Anzac Parade,
“Maroubra.

A * Community Informa‘hon Centre, Hillsdale Plaza, Bunnerong
Road, Hillsdale. _‘»1

. * St. Vincent de Paul Family Centre, Anzac Parade, Maroubra
Junetion. E,

W

. Community Heelth 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.
Education

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

Of the 6 primary schools, Banksmeadow Public School at
Banksmeadow Road, Botany; La Perouse Public School, Yarra Roed,
La Perouse; and Matraville Public School, Bunnerong and Beauchamp
Roads, Matraville, are located closest 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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A general valuation estimate of the Hillsdale medilim density
Fesidential area shows that prices differ little between close to
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2.3 Cost of Housing ¥ 3

One popular assumption is that proximity to major industry lower
property values but in faet tHis is not the case in the studs
area. There is-a wide rgpge of estimated house values over thz
study srea butsﬁalue deferminants seem to be related more to
local issues, . such as “proximity to aboriginal areas at La
Perouse, ‘#hdlr to lgeation close to industry.

Factors determining _lhouse valuations appear to depend on
perceived benefits that could apply to any area, such as location
with a good aspect on an elevated block. In the Botany
Municipality, Stephens Street .frontages which overlook I.C.I. and
other chemical industriess—hes had recent house sales of $85,000
while houses further west, relatively further away from industry,
have solg for over $15,000 less. ;’

and away from hazardous industries. These 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 (an estimated $95,000 - $105,000 inside and
$85,000 - $101,000 outside a potentially hazardous area).

Denison Street adjoining I.C.lL, 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 Randwick 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.




Bl T oS s e e T R P T z

= 1T -~

The .P_hillip Bay %ea between La Perouse High School and the
aboriginal area has & broad range of values within the hazard
area, $70,000 to $124,000. The determining factors appear to be
the quality of the housing which varies enormously in this area
and that some prog,ertig&a have good water views.

¥ af
In conglugi-on, a‘égeneral estimate of recent sales in the area
sl‘i‘n;w“"vlittlgﬁdifference between similar properties inside and
outside a potgnti;ﬂy hazardous area. It would appear that
proximity to-igdustrial facilities (fuel storage tanks, etc.) has
no more effect op perceived housing benefit than would proximity
to a reservoir. |

LR

2.4 Accessibility —

-

=

Easy access to transport determines apgcessibility to
opportunities ranging from employment to /weekend leisure
activities. The_study area has a high access toc such
opportunities by road but ranks relatively low in car ownership;
average household car ownership is0.8 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 tHe public transport issue paper (part of the
Botany Bay regidnal study) as having low accessibility compared
with other arees 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 Distriet. The area
rates in the lowest 40% of zones in the sub-region in
accessibility to comparison shopping (neighbourhood convenience
shopping wsas 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
gecessibility compared with other areas of the Botany Bay region,
accessibility is relatively high when compared with the growing
residential areas in the western suburbs. Over the Sydney
region, the study srea 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 eccessible by public transport
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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One can see t‘rofﬁr tﬁe above that even public transport
accessnblhty to weekend shoppmg and recreational opportunities
is not bad; there are at least five services between 10.00a.m,
and 6.p.m. on both Saturday }md Sunday.
I

In conclusion, ghe study area ranks low In scoess to employment,
shoppi and Trectreational opportunities relative to the rest of
thé sub: eglon but access is high when compared with the rapidly
growing residential area$ in the western suburbs.

e &

Ea
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‘~ APPENDIX F
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B

-‘The“ﬂn'pact of~fires on various land uses depends on the intensity
of heat and on thef,duratlon of the fire. Whilst atmospheric
storage tank flrhs are of relatively long duration, fire balls
from say pressurlsgd LP Gas storage are shorter in time. As
such, longer duration fire incidents were quantified and assessed
d:fferently to short 'duration fires.
e

The following prmclp.les have been adopted generally to compute
heat flux levels at various distances from a fire: |

.5' g

the rate of fuel consumption (say from a leak e pool or
from a complete tupture of the containment vessel) is

calculated; B

- this rate is converted to a heat release rate accounting for
the specific} characteristiecs of the fuel in question
including its Heat 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 determined from:-
Q = mass x heat of combustion x efficiency

Q = (Surface area x burning rate x density) x efficiency x heat
of ecombustion.

Q = I xD?xrxdxnxHC

&
Where D = tank diameter (m)
r = burning rate (mm/sec)
d = density of fuel (kg/m3 taken as 800kg/m3)
n = portion of heat radiated to-the surrounds (taken as

30%) :
HC = heat of combustion of fuel (MJ/kg)

&
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Flammable liquids w’:rerégﬁdivided into three broad categories,
namely, Class A (Light Petroleum Products), Class B (Solvents)
and Class C (oils). For each class the rate of burning was
varied between 6mm/min and 10mm/min. The heat equation indicated
above can then be pregented in terms of tank diameter as
follows:- o prd

B

Qa = 1.353D2 (Class A F‘!ammable Liquids)
Qp = 1.068D2 _(Clas’s}B; Flammable Liquids)
7 ?}
Qc = 0.4335D% (Clas C:Combustible Liquids).
Uy

i

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

*

In ordeif to translate radiated heat at the source intgt': heat flux

. received at various distances, methods suggested by API and by
" the view factor technique were investigated.

. 5
The following relationships were derived as the result of these
investigations and implemented in the assessment.

TABLE F1

RESULTANT HEAT FLUX IN TERMS OF TANK DIAMETER

Heat Flyx gmm.cun_"mnk
(kW/m %) iameter from the centre
S

38 1.3D
25 1.55D
12.6 2.2D "
4.7 3.7D
2.1 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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#  TABLEF2
PV
_‘Tank ¥ i Distance to Distance to people
- Dia et.%r‘ adjacent storage (injury after 30
(metres e and associated plant seconds exposure)
-] “Htems (fire water
" [/ . 'required)
iR
5 b 8 18.5
10 SR 37
15 ] 24 755.5
20 e BB - T4
25 40 92.5
30 i( 48 110
Fireballs (BLEVE)
The method of estimating fireball characteristics and impact is
that discussed, suggested and implemented by several overseas
authorities and technical advisers including the U.K. Health and

Safety Executive the Departments of Economic, Soecial, Environment
and Labour Affairs and TNO in the Netherlands. The estimations
approximate experimental date 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:-

250t 125t 180m 23-30 sec
200t 100t 170m 20-26 sec
125t 60t 140m 18-24 sec
20t 10t éﬂm 10-14 sec
10t 5t 65m 8-12 sec

Estimates of heat flux received at various distances from the
burning fireball are as follows (it was assumed that 30% of the
heat generated at the source is radiated - duration of fireball
is accounted for). $




- 176 ~

'JABLE F3
HEAT FLUX AND EFEECTS PROM FIREBALLS

4 -
Ea -

Mass of Heap Flux Distance from
Fireball . (kW/m2) Fireball (metres)*
i D - No attenuation Attenuation
{¥rom atmospheric at an
water vapour approximate
rate of 20%
per 50m
100 tonne 150 = 195 150
126 s 229 175 «
100 240 190 !
60 320 250
38 4900 320
25 ' 480 375
13 660 : 530
2 1058 850
20 tonne 150 ¢ 110 85
120 120 160
160 135 120
60 176G 150
38 220 180
25 270 220
13 380 340
3 gag 200
10 tcnne i58 L2 70
120 1066 83
100 110 30
60 149 120
38 180 145
28 228 180
13 250 200
5 450 400
® Distance is computed from -
Q= FHM s
12L2¢
where

Q = Heat flux

Distance fo source

Duration of firebsll

Fraction of heat relessed taken as 0.3

Heat of combustion of fuel taken as 50 MJ/Kg for Austrelian
LPG

8 = Atmospheric absorption coefficient (0.75 at 50m, 0.061 at

500m)

non Hou

e

Figures 4{e) to 4(f) inclusive graph the relationship between
incident heat flux and distance for vearious {ireball sizes.
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Consequences *

For a very short duration yexposure, the threshold heat flux for
people is taken as 5 k_W/mé (severe blistering, derived from 1 -
50/t 0.71) and averége “uration of 20-25 sec. Accordingly
individuals #ithin tie following distances could be affected if
.shelt*ga ig“not'}rpmediately sought.

1 _ i
: Eu_ehau_nga) ' Hazardous Range
: /4 {m) (attenuation applies)
100 tonne | . 850
20 tonne o 500
10 tonne o , 400

-

-+
The : distances indicated above would vary depéending on the
atmospheric water absorption available at the time.

At the estimated radius of fireballs, storage vessels could be
engulfed in the fire during ‘the duretion of mishap. The heat
radiation within the fireball is theoretically estimated above
800 kW/m2, Several workers have, however, suggested heat
intensity levels bdlow 400 kW/m2, 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 severe burns with fatality to people

M = mass of burning fuel in kg

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 210m

These distances are for fatality and 'severe burn effects.
+
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2. Ewwmnmsmhmmmﬁ_ﬁﬂw
liguified Flammable Gases i

The following dispersitn &stimations for the possible
instantaneious refeases of varicus amounts of liquified flammable
gases Eeieﬂées\have}een undertaken using an approximation of the
DENZ model developed 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, i.e. the release duration is very
short. This method is currently widely implemented for the
conseguences ansalysis of _mishaps from potentially hazardous
instailations such as the one proposed.

The basis for the dispersion estimations is as follows (réference
Canvey, a second repert ~ U.K. HSE September, 1981):

Material ; Propane Butane
Source Temperature 1560C 150C
Boiling point -450C -20C
Flash fraction 0.28 0.10
Air entrained 11.2m* %2.8m
Total mass vaporised m 0.78m
Cloud density (kg/m3) 1.41 . 1,72
Cloud temperature -160C ~4530C

®m is the mass of material released in tonnes,

The distances to the lower flemmability {imit of dispersing short
duration releases of propsne and butane and the methods of
estimations are derived hereafter:-
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TABLE F4
HAAA.BD_RANQE_LQMRQPAJS_E_AHD_BHIANLBELEASLS
s ¥
i T
Material = } _ + Propane Butane
3 7 ."E
L 5
Weather Category D—" F D P
Mn.d_Sne.e_d_______imls;____z.mzs sm/s ?11:115
"Flammability Limit B
. Downwind Range(R)
of Cloud:- r{glzm 0.4 9,17M0.4 p.10m0.4 ,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 Width:- 0.8R 1.2R R 1.6R
10 tonnes 240m 515m 250m 560m
50 tonnes 460m 970m 480m 1070m
100 tonnes 600m 1280m 630m 1400m
k3 200 tonnes 800m 1700m 830m 1860m
e f Maximum Width of
El Cloud occurs at: 0.5R 0.4R 0.4R I.E_R
% 10 tonnes 150m 170m 100m 420m
| 50 tonnes 285m 320m 190m 800m
;i 100 tonnes 380m 420m 250m 1050m
b - 200 tonnes 500m 570m 330m 1400m
. Upwind Range:- 0.1R 0.25R 0.2R 0.6R
10 tonnes 30m 110m 50m 210m
50 tonnes 60m 200m 95m 400m
100 tonnes 75m 26 0m - 125m 520m
200 tonnes 100m 350m 160m 700m
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§.  Estimation of The Cousequences of Vapour Cloud Explosions

The method used #5.compwte blast overpressure impacts from the
release of vgriqus amount of LPG is that recommended by the U.K,
Advisory Committee®n Major Hezrds (2nd Report}. 'The method is
widely implemented by the 'U.K. Heeith and Safety Executive for
assessment purposes.

For the purpose of this analysis, it is assumed that the
explosion would occur close td the point of relesse, i.e. cloud
drift effect is largely ignored. BEvidence indicates that in
everage weather conditions only & very large cloud, or one being
formed wvery rapidly could drift so that the centre/ of the
explosion is 100m from the leak. Other evidence indicates that
less then 4% of the plume could reach a distance of 500 metres
before ignited, in recent assessment studies for LPG
installations {mainly in the U.HK. and The Netheriands} the
consequences of vspour cloud explosions et the boundaries of
residential developments 100 metres to 600 metres from the source
of reiesse were considerdd.

The THT equivalent M for & mass of LPG vapour V tonnes is
estimated from -

M = p x Heat Combustion of vapour x mass of vapour (v}
Heat combustion of TNT

where:

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

For Propene and Butane vapours:_

M = 0.03 x 11850 keal/kgx V
1100 keal/kg
M = 0.3V.
It was zlsc assumed that the explosion would oceur at R = 3
(v}0.3
On the basis of these sssumptions and methodology, the following
ssgtimates are presented:-
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" TABLE F5
vt 2
i f, ;?
%y g

. Tonnes of 5 } . 5 10 20 50 100
Yapour in ,
Cloud L

TNT equiva- 5 3 6 15  ,30
lent (Tonnes) : /

. Distance to 40m_ 50m 60m 80m 100m
70 kPa

.~ Distance to 50m  80m 90m 110m  170m
35kPa-50kPa
(Plant items i,
overturned, i
extensive
damage)

Distance to 90m 110m 120m 170m 200m
21kPa-35kPa

(Reinforced

structures

distort,

atmospheric

storage tanks

fails)

. Distance to 160m 200m 240m 320m 400m
1kPa-21kPa
(Walls collapse,
= house uninhabit- #
T able, possible
domino ancillary
equipment)

§ . Distance to 270m  350m 500m 600m 1000m
| & 3.5kPa

| | (90% glass

B breakage)

. Distance to 600m 900m  1000m 1200m 1500m
1L.7kPa

(50% glass

breakage)




] s

g
bo 118 IS
h‘.u_}»

R e L e =

4. Toxic Gas Release * 1

Estimations of toxic gas‘€oncéntrations at various distances from
the possible sodrces of¥release have been extensively discussed
by ;Lees\_‘_(_'l‘qsﬂ),oﬂj-larris (1980), the U.K. Health and Safety
Executive and TNO (The li!etherlands).

The method adoptedﬂf‘gr- this assessment for relatively buoyant gas
releases is that known as the Pasquill continuous plume model in

which:- L 5
f‘*"

N

P

-

(Co) = _168QF
2 udhO

,.A_‘.%.*

-

E\.Where 7
Q =.release rate in m 3/sec

u = wind speed (m/s)

d = distance from source (m)
O = lateral spread (degrees)

h = vertical spread (m)
- -
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 x106¢9 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:

g
= e

x
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TOXIC HAZARD F FOR VARIQUS RELEASES OF CHLORINE
GAS_ALZ.!D.ZS_AN?] 1 ABILITY METEOROLOGICAL CONDITIONS

Release Rate !ll’)“_i;itéﬁce for Distance for
(m 3/sec) exposure of respiratory
I"hr maximum irritation (extended
& " {m) (period)
(m)
3.8 1000 5 1900
2.4 ¢ 770 1200
1.2 450 800
0.6 250 480
&
| ; E
| i
| :
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ASSESSMENT CRITERIA; BASIS FOR FORMULATION
Overview on Risk Perceplion and ‘Accepiability' of Bisk

One of ‘é\!}em‘Funf}a‘memal guestions sddressed by risk analysis
studies is “How saf€ is safe enough'. Attempis to answer this
question in the context of land use planning reveal potential
problems for decision’ makers. Here are some of the issues
involved:~

. Anyone studying man-made/environmental hazards involving the
potential of some hafmful event happening to an individual
soon appreciates that; from the public point of view, there
is 8 wide range of responses extending from virtually total
indifference to evangelistic concern. When we consider how
inconsistent communities sre in their behaviour toward
potential risks such as smoking, cer driving, aireraft
erashes, train accidents and -proposed hazardous
installations, we realise how little understanding of
community risk perception we have,

L
. Acceptability involves many considerations of which safety
is only opz, but is now playing an increasingly important
role in planning considerations.

. Risks may only be accepteble when they are outweighed by
certamin advantages which residents perceive as being
agssociated with the considered sctivity. However, regions
of unacceptable risk -~ whatever the advantages may be - can
be shown fo awist,

‘ Perception of an unacceptable level of risk is important,
since if a risk is perceived by & large proportion of the
populaticn, then even if the actusl risk is NIL, there is
g loss of utility, residentisl emenity or environmental
quality. :

5 Bven efter the prescription of risk reducing measures, there
will still be residual risk. For the judgement of the
seceptability of this risk, other aspects, such as social
and econcmic faciors, should else be considered.

. Recent reseerch into how pecple may perceive and process
probebilitistic information generally indicates that making
decisions about risky activities is difficult and people may
not be equipped intellectually to respond to that difficulty
eonsiructively. People do not siways have accurate
perceptions about the risks they are exposad fo, Problems
of misperception sre gggravated by the fact that people's
beliefs are extracrdinarily resistent to change.
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. People's perception of risk may depend greatly upon the way
in which relevant information is presented. Reassuring
statements from teclimical experts may do little to alleviate

public fears. .

Jw =
2 PeoplF . in géheral are willing to voluntarily take great
\’ip.qi\?idual risk by smoking, driving or private aviation,
‘ete.  “On thﬁi other hand, society is offering growing
resistance I;o risks imposed (involuntarily) on one group of
people for ;the benefit of others such as by the presence of
hazardous’ irndustries close to neighbourhoods, or the

transport of da(lgel:gus substances.

Risks, with pt?s:;iblg large consequences, are usually those
to which people are exposed to involuntarilys An employee

+ may voluntarily accept risks associated with working in or
on a plant, but a member of the publie is subject to hazard
from the plant-invgluntarily. Generally it is presumed that
the risk should be lower for the third party than for the
employee. %!

. it has beensshown by various researchers that people are
prepared to gccept 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 outery against them.

Attitudes towards risk acceptability can vary widely
depending 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. s
Fatality Risk Criteri
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 sbout 3 changes in 10,000 per person per
year, The risk of being killed from smoking 20 cigarettes 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 advantageg. People
necessarily accept a number of some involuniary rzslf sueh as
being killed by an earthguake, run over by a motor vehicle while
crossing a street or being bitten by venomous creatures.
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The Table below present‘g some voluntary and involuntary fatality
risks to which people in general are exposed. It has beep
argued that if risks fFfom lhazardous industrial plants are
conteined below everyd; '‘accepted' risks, then the risk shoulq
be 'aceepted'. | 2 .

F. &

S Table Gl
- Fatalityj Risks for some Voluntary
o }gn, Involuntary Risks

Voluntary Risks g Chance of Fatality per
T million per year per person
-
& ,!
~ Smoking (20 cigarettes/day) 500"
i+ Motoring in New South Wales. 300
- Drowning in New South wales T 60
Playing Football X 40
Rock eclimbing 40
Working in chemical plants (UK) 40
Taking Contraceptive Fills 20
Train accidents in New South Wales 10
Air Crashes in New South Wales 10
(mainly private aviation)
Involuntary Risks
Run over by a car in New South Wales 100
Run over by a car in the UK 60
Run over by a car in the USA 50
Leukemia in UK 50
Fire in houses in New South Wales 20
Explosions in New South Wales 5
Being struck by lighting in the UK 3
Bushfires in Australia 1
Poisonous spider bites in New South Wales 0.2
0.5

Explosions from pressure vessels in the USA

Considerations of such voluntary and unvoluntary risks led many
researchers to conclude that if a community is subjected to
fatality risks 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 this approach may appear to some to be impersonal or even
cold-blooded, it recognises that in a society with limitgd
resources, it is not possible to do everything at once. It IS
important to determine priorities and not to put grossly
disproportionate effort into reducing - risks which are already
relatively low, if there are other much higher risks yet to be

tackled.
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The: applicgbility jend subsequent interpretation of the
voluntary-inv¥oluntary risk model have been called into question
on ‘aaimber of counts. Firstly, the rating of risks on a
voluntary-involuntary Himension has been considered as artificiel
in that it ignores (personal, social and economic conditions that
influence people's/chpoices. The main criticism of this approach
is that the risk of living near an oil refinery, for example, is
imposed from outside, and therefore involuntary, while that of
driving a car is voluntsury, because the mechanism by which the
risk is felt has been.-unjustifiably differentiated. _ The risk of
living near an oil refinery is, in simplistic terms, ;only imposed
if the refinery is located there after residential ‘development.
However, for many of the 'involuntary' risks, people have chosen
to live in areas that present & known appreciable risk (e.g.
flood prone and earthquake: sreas) <thus 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%ssarily risky, but the spatial and temporal
distribution of hazards 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 & natural or fechnological 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 end freedom of
choice. It is therefore not surprising to see that, where risks
have been dichotomised 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 criticism of the voluntary-involuntary mgodel 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
relevant by researchers include the immediacy of consequences;
the reversability of consequences; the catastrophic potential,
i.e. whether the consequences will be fatal; whether the
frequency and consequences are familiar to those at risk; whether
the risks are gradually increasing; to whom the benefits accrue;
whether safety is seen as a private or public good; the
reducebility of the risk; the observability and newness of the
risk; whether it is delayed in its manifestation; the number of
people exposed; personal exposure, reactions of dread and the

threat to future generations.
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Whilst acknowledging thg:limitations associated with establishing
a precise critegion for‘;gan 'acceptable' fatality risk, a level of
] cpancgsin a million per person per year was adopted as a guide
for assessment peading further refinement. It must be emphasised
that this level has beeng. applied to the assessment as only one
component of total /risk evaluation. Risk of injury (but not
fatality) to people and damage to property was also accounted for
as discussed later. 4

Based on such an approacti, the following criteria of assessment
for various land uses were considered appropriate:

i ' 4/
&
Table G2
<

Fatality Risk Critecia

Land Use i’ Fatality Risk Criteria per
million per person per year

Residential Up to 1
Open Space

Passive Up to 10

Active Up to 5
Commercial Up to §
Public Roads Up to 20
Industrial Up to 50 (per

employge)

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 meay help
determine the local population's perception of risk from the
industrial operations. ,

i /D Risk criteri
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; sucdh tentative conclusions indicated
with reasonablg copfidence that, in a particular

§ hazardaus plani., & Serious acc:dent was unlikely to
occur more of fén than once in one ten thousand years
“fof~to pus it another way, a 1 in ten thousend chance
in any one yeap), this might perhaps be regarded as
just on the/ borderline of acceptability, bearing in
'mind the knowp background of risks faced every day by
the general pub,'lie."

This statement implies- that & frequency of less than 1 in ten
thousand of 'serious accident' per year could be acceptable for
community exposure. The term 'serious accidénts' - which
presumably would include all events where damage exceeds defined
threshold - is not defmed by the Advisory Committee on Major
Hazards. Some may argue that a heat flux of 4.7 kW/m2 (see
Table 4, no fatallty at this level but will cause pain in 15-20
seconds and injury after 30%seconds® expore) and an explosive
overpressure of 7 kPa (see Table 5, no fatality, but damage the
internal partitions&and joinery but which could be repaired) as
'serious' incidents while others may consider lower values as the
threshold of acceptability. The table below summarises the view
of workers in this field (Kletz and Batstome and Tomi) and of the
Health and Safety Executive in that regard.

Table G3
Comparison of Criteria established by Batstone /Tomi,
Kletz and the UK Health and Safety Executive
Batstone/Tomi Health &

CRITERIA Kletz Safety
Executive

Overpressures for Safety Distances

Pressurised plant 5 psi 5 psi o
equipment &
Low pressure plant 2 psi 3 psi =~
equipment
Housing 1 psi 0.7 psi, 0.6 psi
0.4 psi if

possible
Control Buildings ) - Design for (Design
Other ocecupied bldgs ) pressure at for 10

location (10 psig.

psig max) (Design
for
pressure
at
location
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¢ &
Meximum Heat Radiation®l.6 kW/m2 ; )

Housing (sometimes
4,7 lgW/mz)
Equipment which must be :
operated in an emergenoj“’il.? *W/m2 5 kW/m =
g r’i e ;
Wood, plastic), ete, 12.5 kW/m2 12.5 kW/m 2 -
Storage tanks | ',&7.8 kW/m2 38 kKW/m 2 -
Areas such as roads t{) n
which the publie have access 2= 12.5 kW/m 2 -
Acceptable Frequency ~10-4/yr 10-4/yr  10-4/yr
of Major Incident - if 0.7psi
Affecting Community is taken as /
' allowable
. . : overpressure
L at housing.

- Y

While it is prudent, particularly in the case of planning new
residential areas in the neighbourhood of existing plants or when
locating new hazardou&inétullations, to ensure low probabilities
of 2.1 kW/m2 heat flux 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 residential areas should not
exceed 4.7 kW/m?2 at frequencies of more than 50 chances in
a million per year.

Incident heat flux radiation at residential areas should not
exceed 12.6 kW/m2 at frequencies more than 10 chances in a
million per year.

Residences should not be exposed to continous heat radiation
of 23 kW/m2 or higher at frequencies of 0.1 to 1 in a
million per year.

Explosion overpressure risk at residential areas shog.-t‘d not
exceed 7 kPa at frequencies of 50 chances in a million per
year, 14 kPa at less than 10 chances in & 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 concenfrations at residential areas
which are dangerous for periods of 1/2 - 1 hour with 8
frequency of 10 chances in a million or greater or which can
be considered fatal at a frequency of about 0.1 - 1 in 8
million or greater.

Toxie gas concentrations in neigh?ouring industrial fac':il.it-
ies should not exceed frequency greater than 10 in a mll'llon
or dangerous concentrations at more than 50 chances In a

million.

L v




. This appendix p'rjesents sthe résults of assessment of specific
organisational afiq operstional safety controls currently adopted
by tbose@g}d@trie%nvestigated in this study.

As indicated in the bedy 'of the report, it is not the purpose of
this risk assessment survey to essess in detail the adequacy of
all in-plant technical sdfety controls and measures, but rather
to quantify the overall ‘cumulative resultant risk levels outside
plant boundaries and the 'Ecceptability' of such levels to
surrounding land uses. :

" -
P =

s

As such, the same failure rates were assigned for all plants and
associated equipment irrespective of the degree of control.
These failure rates were- based on well established data for
‘'similar installations and by reference to similar overseas
studies and were adopted in the hazard computer model in order to
estimate resultant risk levels from each installation and for the
whole complex as indicgted in figures (8) to (28) inclusive.

In light of the results obtained, a ‘qualitative' assessment 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 aress, or with a
relatively high potential for accident propagation and having
normal or below normal safety standards should have their hazard
controls 'tightened up' and upgraded.

It is important 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 separetion distances, fire fighting applieances and
facilities, ete.), safety softwere such as monitoring, emergency
procedures and management safety practices. As discussc_ad in the
report many instances exist where normal standard requirements
are inadquate to cope with a locational situation where
'unacceptable' high risk levels result et sensitive land uses
such as residential. Such situations warrant more stringent

safety controls.
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| Basis for Assessment ¥ .
(1 The information relevant to thff assessment was gathered from:-
:# (i) replies :ﬁ“ surve}-é‘ﬁues.ﬁonnaire submitted by industry as
3K part of e hazar® audit survey;

i A Y

i (ii)" site znspeéﬂons- once for most installations surveyed
‘and twice for ted industry where relatively high risk
A levels were 1d¢F ;}:fled,

1‘[ (iii) additional mforrrmtwn provided by relevant government
i authorities; and __.-

] (iv) information pro_v’?ﬁédﬂ to the Department as part of
t environmental impact assessment. /

 d

l ? +An overall rating system ‘was. developed. The following aspects

H “were considered:- %

¥ | 4 - X . . kS 1

- Are hazardous inc[dents with a potential to place the publie
at risk a continuing way of life for the organisation;

= Do the same types of incidents recur;

- Is there evidence that effective corrective action is taken
after an incident,

* Safety Management

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

= Is there any suggestion of routine audit of technical 1
safety; 1

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

e What is known of the attitude of the management of the
organisation to safety.

*  Safety Features 1
- Compliance with normal safety standard requirements; ‘
= Any additional engineering standards, contrels, ete.;

= What evidence is there of the organisation aiming for
intrinsic safety as much as possible: low inventories,
temperatures, pressures, etc. (within process constraints);

#
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What evidence is t#er& of the role of automatie protective
systems: alarms, automatic shutdowns, gas detectors,
combustion detectors, e}'c. Are any of these features
present?; .-
b

Where thel orgamsétmn handles flammable materials, what

e &

! f:régpmtectmn equipment is there? Are these adequate for

the situation in hant’,‘?

Emer.zen.cx_Pm:ﬁmfm
Does the orgamsatwn hgve formal emergency procedures?;

,—w': .
Are such procedures.reasonably comprehensive in view of the
range of potential hazardous incidents at present Pn site?;
Are emergency procedures practiced periodicallyf-

- '\.,

Does the orgamsatlon have any continuing liaison with the
emergency services: fire brlgade police, ambulance, etec.?;

Are these prdecedures co-ordinated with adjacent
installations and ¥with relevant state emergency services.
Do evacuation plans account for affected residences?;

What are available on-site communication systems for
emergency 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 controls 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 meaSures,
particularly emergency planning.

C: Deficient -
Urgent overall safety review, update of safety controls and
practices strongly recommended.
Comprehensive hazard studies should be undertaken as soon as
possible as part of an overall safety review.

Results of Assessment

The attached tables present the results of assessment (by
reference to the three categories outlined above).
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It must be recorded tﬁat Sthese judgements were based without

detailed discussions with the management concerned.

*A: The following mstallatlcrns have been identified ag
muplementmg advanced safety controls (design, operational
and’ orgamﬁtlonall{- with ‘'acceptable’ risk levels to

; ‘ a;djaegé KIem uses, low potential for interaction

{ internélly, refiotely, isolated systems, comprehensive

monitoring, adequate fire fighting facilities and

co-ordinated emergency procedures. In ell cases, detailed

i risk analysns have been undertaken by each company as a

L _recognition of sound ga‘fety management.

. Qummu_musmmm - Banksmeadow Terminal
. 1.C.I, Hydrocarbon Storage Terminal - Port Botany;
Terminais Pty. Jtd. - - %

Storage and Distribution facilities at Port Botany.

Lil Storage and Distrib}l;ion facilities at Port Botany.

il . Catoleum Pty, Ltd. - Botany

f 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. Hatrick Pty. Ltd, - Chemicel Plant, Botany.

Although technical and management safety controls are
Ll comprehensive, resultant risk levels at nearby residential
' areas are well above 'acceptable' relevant risk criteria.
This is mainly due to the proximity of residences to the

T T
Ayl Dol ha V]

b plant. A detailed risk analysis for the plant is strongly 1
f recommended together with specific review of emergency 1
procedures in light of the results obtained. r

. Carbs Australia - Botany
dohnson and Johnson - Botany
La_Porte Chemicals
tiguid Air_Aistealia
Emergency procedures for these facilities should be reviewed

in accordance with the guidelines published by the
Hezard/Emergency Sub-Committee and detailed in Appendix I.
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"¢ &
L_EC_._L.___EEJ.LQ_C.ﬁ_Lm_LQ_ﬁ_L___le = Botany
- Plastics Factory

2 1
An overall -safety r viewf for this plant with particular
emphasis O}, isolatfon, shut-off systems, detection and
emergency fAselatiof”is strongly recommended in view of
potentigh toxigeshazards from chlorine escape and effects on
nearby residences. }

}

- Qther Factories/ .
‘}?

Safety controls are advanged and comprehensive. In light of
the results of this study, an overall co-ordinated emergency
plan specific to the whole I.C.I. site is warranted. This
plan should combine all existing individual plans currently
implemented. /

The following installations have been identified as urgently
requiring an overall safety review, based on comprehensive

hazard analysis studies.

Major improvement§ to operational and organisational safety
controls at these inStallations 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
Produets.

- Total 0il 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 are in
many cases 'basic and minimal' or non-existent, particularly
in relation to level/pressure/temperature controls (as
applicable), isolation measures, leak detection and
monitoring. No formal emergency preocedures 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 facilities particularly in view of .the
quantified high potential for on-site accident propagation.
Fire fighting requirements should be based on detailed fire
and risk enalysis studies (see NFPA code as a guideline).

It is strongly recommended that an immediate inspection of
all these facilities be undertaken together with a detailed
risk study end that an overall update of existing controls
be implemented.
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Above industry smlgarhd?&r'd and normal code requirements.

Acceptable, but imﬁrovegents suggested in view of risk
analysis results. -
Deficient b3
& f‘
Urgent overall safety review and improvements to operational
and organisation controls strongly recommended.
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APPENRIX 3

QUIDELINES ROR THE B aﬁgm_b ¥ _EMERGENCY PLANS BY

.

-
=

;;_.‘ .

1 = Mﬁ(‘l’égj—‘ nn Er'_lﬂ —?" i
’ % e -

The following (:mt%eimc,s haveibeen compiled to assist those
industries, which can he.dgscribed as gmentwlly hazsrdous or
those which are iocated in elgse proximity (o hazardous
industries, in the preperation cf ,,n:-:'af internel emergancy plans,

These CGuidelines are intended 3"{‘:‘ (333 ovade e basic framework for
the formulation of internal emergemcy pians snd represent the
minirnum reqguirementis thet should be ineluded. individual
emergency plahs would vary ifrom ome instalistion to another
depending on the natuve of the facility and the type of hazards
involved., Indusiries will therefore need to incorporate speeific
procedures to suit their own needs

.

An emergency is described as e critieal situstion which cennct be
immediately conteined by ta*“t‘ on duty utilising avaiiable
resources and would therefore require externsl assistance; where
injuries or fatelities tg plant bev%nnei or any member of the
publsc have, or ecould be incurred; where property damage hes
oceurred or such property is piaeﬂd in jeopardy or where the
impaet is likely to ceuse serious environmentsl consequences,

The rationaie for the sug’gested guidelines therefore, is based on
safety considerations for both plant personnel and the
neighbot ma‘ng community as well as for the pmtprum of property
and on the integration of those considerations into the wider
provisions end reguirements of external emergency service
organizations.®

Onee an em ergency plan has been prepersd, it must be regularly
tried, tzsted and updsted so that in the event of an emergency,
itg affectiveness can be assured., Copies of the updated plans
should be lodged with relevan! Government Aunthorities, Close
lipizon with Emergency Service Organizations is essential. '

2. DROCUMERTSTION

1Y g, the following information needs
to be inciuded as 2 iﬁtegmi "!'M.‘ﬁ’. of the overall amergency plan
to maau e @il facsts of -gn emergency sitvation io be handied
efficientiy end effeatively.

spay Serviceg' {n the sontext of

Voantnote: ¥ ‘Buternsl Emerg

these Cuidsiines: vefers fo sither the Polie Depeartment, Bourd of
Tire Commizsionses, Stats Emergency Services, The Ambulance
prigede, of uli of ihe above dep e.‘&ﬂ.f.ﬁg of - the nature of ihe
emergensy situation.
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(a) Emmnu_ﬂmn_%’mﬂma These should encompass the
definition of emergency situations, the aim or purpose of an
emergency plan, tlie tyRes of emergencies to be catered for,

the duties of r}?onsable personnel, as well as evacuation

up&";-

tand termjnation gfocedhres,
® .
: Prgpwator_x,em ergency measures such as the consideration of
" . manpower and phy ical resource requirements, installation of
“ecom municatjorn and alarm systems, emergency facilities and
the need for regular training should also be outlined in the
emergency procedures. Refer to Section 3 for more details.

Shoulgd procedures,-to contam an emergency outside normal

operating hours be.different in any way to those during

normal hours, then these should be detailed sepfrately.

& i

(b) Bite layout Plan. As well as showing the location of
buildings and facilities, the site plan should also show the
‘location of the followmg 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, Conduiti and Duets -

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

R first aid equipment, fire fighting equipment,
communications systems;

. evacuation routes and assembly points.

(¢) Emergency Opergtions Flow Chart showing roles,
responsibilities and line of command for both company
personnel involved and those of outsiders, either from
emergency services or from edjscent companies.

Telephone contaet 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.

(d) Specific Emergency Procedures. 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 rail
tankers, ete, should be appended-

kS
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Data SBheets. These shdets should ineclude defailed
infermation on the types of ehemicals handled, stored and
processed; their location and: guantities; their physieal,
chemical and bioi&gie@ pipperties sueh as toxieity,
flammdbility, g&nwsbzlug, vapoup density, eorresiveness
ete. sredo be indicated. Detalled methods for containment,
appheabf’*ﬁj of ~appropriste fire f‘gh?ing technigues,
neutralising agents needed, ete. should be cleariy
identified. For ~'ease "of refenrenne, end unifermity,

appropriste HAZCHEM Codes should be used.

Data sheets should be updat ed-regulariy and kept in & known,
safe and easily aceessibi® location. This location should
be clearly identified on the site laycut plan and any major
variations aotified feo the relevant emergency servies
erganisstion,

Definition. As the definition of & threat/emergency forms
the basis for all subsequenrt action, it is essential to
clearly and preeissly define all possible and likely
emergencies, both internal or external - i{.e. ap imbalance
in the system inside fhe plant, an emergency &t an adjacent
facility, ete.

Different types and levels of emergencies will need more or
iegs sophisticsted procedures dzpending on the nature of the
emergencies identified, the vulnerability of the
organisetion to these emergencies and the likely impaets.,

Breparation of the Plan. @k prepering emsrgency plans the
following sims should be considered:

» to decresze ths level of potential risk teo human life,
properiy, and the environment, both inside and outside
the plant boundsaries;

(e i

=h

e the consequences of the mishaps;

e
e

¢ mitigat

[s

to eny potential inishap and losealize
of smergencies;

3

giten

. immadiaie i
SEOD

&ty
21y
and limit the

1y

. to faciiitate ressue operations "hmugh cowimunication
and co-crdination wi h emergency sarvices; and

1o faziliteie the reorganissiion and reconsiruction
& go that normel operations can bhe resumed,

Procedurss outlined in the Plan must provide the Dasis for
guick =metion before, during and aiter -the event. I
genersl, plans must follow & ieal sequence of emergency
operations from the initial werning to the final debriefing.




- 209 -

4 Consideration should be given to the compatibility of
SR intended plans wifh existing Counter Disaster Plans (e.g.
; | Polie District Plans and those of adjacent companies). The
! ~nature of outside inwivement should be comprehensively
it "discusseg»with af.; concerned prior to drafting any emergency

lans.;.
NN .

. External authori—tie’s must then be fully satisfied and
‘conversant "wit_h *the resultant plans. A copy of the
7. emergency plén'ﬁand related documentation should be lodged
3 with relevant emergency organisations, specifically the
| 2 Board of Fire Co’Tlrlisaioners and Police.

I, Adequate consideration should be given to procedures for the
t E company when ‘emergencies arise at &djace_rjt facilities.
Linison with such neighbouring facilities should be
formalised. -

‘ '-Provision will need to “be madé, for regulsr testing and
= 4 " updating to ensure that the plan’is fully operationel at all
times. ’

When preparing "emergency plans, individuel industries may
also need to take into account, in addition to the suggested
minium requirements, the following considerations for their
own benefit:-

. the protection of key items of plant (computers, files,
ete.), and the provision for the security and
preservation of essential records;

. any economic lag as a result of a disaster;

. insurance requirements;
: | 3 . alternative sccommodation or use of facilities.
Fi (c) Elements to be considered (see f{igure 32)

(i) Emergency Identified. When the initial elarm 'is raised
it is important that there is a minimum time delay between
the discovery of an emergency and the notifieation 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 informaticn as to the
nature and location of the emergency (see figure 32),
Where it can be demonstrated that there is a need to have
3 3 direect econtaet with an emergency organisation, e.g.
s 1 because of the nature of the products being processed,
stored and handled, then alternative alerting systems may

be appropriate,
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Congideration shmﬂd be given to emergensies i:E’mi. eoulg
occur cutsids normal @nemimg times or when funetioning

at peduced sapacity. * 3

¥

Cyli~cut n*eeedmﬂm“ew»ﬁnng S Jg{%egm cecurring during
normal opéfetionsfand out of hours will need to be
cspeaified, listing contacet numbers for involved personnel
“&pd ceputies” i

The role and daties of emergeney personnel and their chain
of command, should be clesrly stated in the main body of
the Plan, weferably in the form of & flow diagram.

Care should be mﬂen €0 as not to jam the switchboard with
unnecessary ealls affer the alaerm has been raiseds Radio
telephones, fwo w ay radios, couriers, eifec,, shouid be used
for on-site communications.

Adjaceni companies should slso be npotified and mutual
as3istance arrenged. Trained internel fire fighting feams

should be deployed in the interim while waiting for
outside assistance.
i

{ii)  Evacuation Pragedures. When considering evacuation
procedures, atitention should be given to:-

. alternative routes to safe sssembly areas for roll
ealls :

. collection of appropriate stock records/inventories;

. the shut-down of operations safeiv and speedily;

. the remaoval of tank trucks, efe,; and

. the initiation of approprizte welfare actien.

Assembly areas should be readily accessible, In secure locetions,
able te¢ provide for the welfare needs of personnel, and be
suitable for determining plans eand equipment replacement
requirements., (i} and {ii} shouid bave oeccurred prior to the
arrival of the Eme&genﬂy Organisations. When the Emergency
Organisetions arrive, control for the specific emergency must be
handed over to the aporopriate Emergency Service officer.
However, internal emergency procedures will continue to take
place eoncurrently.

{i1i} Terminetion of sn FEmergescy.  Briefing at all stages
will ensble 2 coniinuing review of emergency procedures to
owcur and changes or modifications may result.

Af game po aney @a‘;mrailer,‘ in eonsuitgtion
with the rals ey Opganisation(s) will meke the
daeision eit Y} dcm attm*npta to commense noemal
eparations or to resume normal opérations.

P
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¢ &
A com prehenslv%report to meet the requirements of various
authorities should be compiled to include the
effectiveness of* thei action, plans for reconstruction
ineluding proposals fof the prevention or reoccurrence, on

., damage and los:’gf'fqr fnsurance purposes, ete,

(d) me&én@wmﬂm

(i) - Remr_cﬁﬁ.} ‘I‘&ie resources necessary to cope with
.emergency sjituations must be identified, located, assessed
-and recorded sé that these resources can be deployed and

employed appropriately and effectively.

o
Names, addresseg_and contact numbers of all personnel and
next of kin should be kept up to date and hg‘ld in a safe

<and an easily accessible location e.g./gatehouse,

weighbridge.

2

All personnel should be_issued with identity cards so that
emergency service workers can '?éssist or give appropriate
directions. These cards are also useful in case there are

any casualtiesi

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 whe have a co-ordinating or
controlling role. Coloured armbands or helmets are
suggested. This will all readily identify company
personnel when emergency servieces personnel arrive.

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

emergency services,

(ii) Equipment. Emergency and medical equipment e 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 provision of n}anual
facilities. These details should aslso be included in the

Plan.

B T T M Mt gt 2

(iii) Communications. Communication systems to be employed in
an emergency should be listed.in the Appendices of the

Plen with responsibilities for the use of, and when to use
such faecilities being detailed in the main body of the

L e s o
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Emergeney Plan. Lo o-wgy Paﬁios, radic telephones,
explosion projected ¢ slmpheﬂea end public address systems
are ali img,art&nt componenis of ar emergency
aommuﬁx%ticr.ﬂnetwerk

" PFacilities. Provisten -shoaid be made for the sallocation

of a ‘medical/causalty eclesring centre; as ssembly areas;
briefing/debriefing and emergeney catering area(s) as well
as media briefing faecilitie
P
Troiping. Scheduled exereises must be regualrly planned
for, and involve both internal and external resources and
emerg‘erc; crganisations se that the plan, equzpment and
the training program can be evaluated as frequently as
demanded by the risk mv»lved

All personnel! must be kept infei‘med ef":eurrent emergeney
vrocedures and their md*vzduai responsiblities.

i—
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IMPLEMENTATION s
b ) e .

Having, madq,ﬁg'“asses{ﬁ{ient of the hazard impact, & change in the
exjstingslghd useseontrols is justified.

As a first priority,}\gll,development involving the erection of a
building; the. earrying;out of work; the use of land, a building
or work the subdivision of land within the primary and secondary
risk areas will need toirequire 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, 1979 then the
Director of Environment and Plannings' concurrence is not

considered necessary.

%
K

There is also & need to reﬁeaL provisigns which would increase

the dwelling density of these areas as currently exist (e.g. Dual
Occupancy, Medium density provisions, etc).

The aim of any rezor?ing 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, publiec utility undertakings, uftility
installations (other than gas holders or generating works).

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

(a) State environmental planning poliecy - while the issue is one
of state-wide significance and has State-wide application
the study was confined to the Botany/Randwick industrial
complex (although tho method was under application) 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 whieh is a subsequent
instrument can be prepared without the need fc_u' an
environmental study. Regional plens may include policies on
regional issues which require refinement and application in
locel plans, or can deal explicitly - with the issue so that
it can be directly implemented under the regional plan. For
example, this could include thé precise delim.aatlon and
reservation of regional open space. The acquisition of land
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for regicnal piérpdses can ba finenced out of Regional
Development Punds, tc¢” whieh state snd local governments.
contribute {ss. 138, 143 of the Act),

H

Loeal environmentel plan o

: Yo 2 f

.
i
S

{i) _ the pfeé&raiigé of & local environmentel plan jointly
Y%y~ Botamy and Rendwiek BMunicipal Couneiis in
consullation with {the Depweriment. The councils will
need to enfer into an agreement under 3.521 of the
Loeel Qovernment Act, 1819, for the purpose of
preparing that .plan;

{ii} fasiling the prBbosals outlined in (i} above the
Minister may issue s directon under 3.55 of the Act to
Boteny end Randwick Municipal Couneciis to prepare a

* loeal environmental plan within such time or pericd as
specified. )

RECOMMENDED COURSE OF ACTION

The most expedient course of setion is the preparation of a
regionel environmental .iplan to deal explicitly with the hszards
issue. |

The regional plan should, in addition to that outlined above in
fact identify that as o consequence of carpying out of
develiopment in the Boteny/Randwiek Industrial Complex thet there
iz likely to be 2 demasnd for public amenities (namely open space
to act as a buffer) and stipulate that dedication or =a
ceontribution or both may be required as a condition of any
consent to that development, and to reguire & resscnable
dedication oF contribution for the provision o¢f the public
amenities. The Draft Regional Environmental Plgn ls presented
below.

This will enable ithe corporation to recoup, ¢ some extent at
least, the costs of acquisition of land rezoned for open space
purposes,

IMPLICATIONS -

i the lend is reserved for a public purpose, owners will
eventuslly fave displacement. The development potential of the
land will not be reslised aznd will more than likely retard ihe
property value. Also the designetion of an area as a risk ares
may make it difficuit fc obtain insurance against property
demeage. Restrietions on the development pofential will not
sitract compensation - only in the case where land is reserved
under ©.28 of the Act or where it iz necessary to revoke of
modify = consent granted under $.143 of the Act is compensaiion
recoveranle. '
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ENVIRONMENTAL %L@’]NING AND ASSESSMENT ACT, 1979
SYDNEY REGION_AL ENVIRONMENTAL PLAN NO.
BOTANY/RANDWICK INDUST}RIAL COMPLEX

Citation. F. i

~

. i '
1. T"ﬂ‘ls”ﬁlan mey be cited as "Sydney Regional Environmental Plan
No.. Botany/Ran?wiék Industrial Complex™.

Regiq’n to whieh pﬁaﬁ'i applies

b _
2. This plan applies 'to ithe region comprising that land within
the Municipalities of Botany and Randwick as shown edged heavy
black on the map marked "Sydney Regional/Environm g_nt&l Plan No,
Botany/Randwick Industrial Complex". £
Aims, objectives, stra._tegi_'es and policies,

Sy

3. The general aims and dbj‘e,g:_tives o_ri}.' this plan are to -

(a)
3

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.1$ -
Munieipality of Botany is amended -

(a) by inserting after clause 1 the following clause:

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 "LD.C. Map" in
clause 2(1) after the last word occurring in that
definition the words "as amended by the map marked
Sydney Regional Environmental Plan No. deposited in the
office of the Department”.
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{e} by ineerting at the ond of cluuse 3 the following

subeclause: -

“."f

i

s

'v

(2} The council Wmay nrvsen* to development being
carried out for g, pu g se, on land within esch of the
ni'

zones speeified in

srm }I of the Table to thisg

cieguse. belng a {.‘&LE‘?G&Q which lg not ineluded in Colump
¥ of glmf Tabige, provided f:"z., pusrpose is zompsatible
&ith the purposes which may be carried out with or
Without ~Consent and will not deiract from the
objectives of that soue. '

(d} by inserting at:the end of the Tabie tc clause 3 efter
the meatter relating to Zone No.8(e} im Columns I, II,
T, ¥ and zf, aewneeiweiy, the foliowing mattes:

I3
¥

(e) qpemai Purnose ... eas  Agriculiure{other Anj} purpose
Uncoloured with ~ than feed lots, other than
dark green and 7 piggeries or poultry those ine-
heavy black farming}iforestryy luded in
edging and open spaceipublice Col. 1V
lettered (e} . utility under-

i tekingsputility
; ingtaliations

{other than gas
holdersz or
generaiing
works)

{e} by ingerting after cleuse 3 the foliowing clause:
3A. (1} In this clause -

igrimery pisk area" is that area shown
cross~hatehad on the map titled "Composite Risk
Area Classifications®,

“secondary risk aress® is that area identified as
being greater thanm e 0.1 chance of fatality. per
million per year per person, the extent of which
is shown. by horizontsl hetching on the map titled
"Composite Risk Arez Classifications".

{2} A person shail not epset a building; carry out
a woﬂ.{; or use land of & bujlding or work; or
subdivide land within the primary and secondary
risk arsas without the consent of the couneil and
the concurrence of the Director except where that
land iz affected by a direction given under

section 101 of the Aest.
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(3) Th€ Difector, in deciding whether coneurrence
should be granted under subclause (2), shall take
into consideration whether any environmental
issues are mvolied in or raised by the proposed
developmgpt and if so, whether adequate

eguardy- ‘have been or will be made to protect
t e*envirohment of the locality.

, 's\_‘:% o~ -

(e),

~ by inserting at} the end of clause 5A the following
subelauses-

\
%

" (9) This clau;e does not apply to land to which Sydney

Regional Environmental Plan No. Botany/Randwick
Industrial Comp-le'x applles.

by inserting after cl&use 42 the following clal'i‘ses.

Use and acquisition of reserved land.
43.(1) The land shown on the [.D.C. Map uncoloured with
dark green and heavy black edging and lettered 6(e) is
reserved pursuant to seétion 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 subelause (1) may by notice in writing
require the corporation constituted under section 8(1)

~of the Aect to mcquire that land and upon receipt of the

notice the corporation shall aequire the land
forthwith.

(3) The councii may with the concurrence of the
Minister permit the development for any purpose of land
reserved under this clause until that lend is aequired
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) 1In considering whether to grant concurrence under
subelause (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 pubhc amenities eas
specified in Schedule 8 for thie provision, extension or

%
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augrentation %t *which dedieation or a conlributien
under section 94(1) "of the Aet, or both, may be
required as @ copdition of any conseni to that
deveiopment. H

Advertisement of yrertain appiications.

45. Purdudnt to section 38(4) of the Act, the
privistons of sections 84, 85, &6, 87(1) and 90 of the
At epply to a&ndl in respeet of developmenti for =a
purpose referred to in clause 3(2) in the same way as
those provigions apply to and in respeect of designated

development.

by inserting alter Sehedule 7 the fdliowing Sehedule:

4

Sehedule 8§

Clause 44

Acquisition of land for open space

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

{a}

{e)

by inserting after clause 1 the following clause:

Aims., objsciives, strategies and polieies.
1A, The particular objectives of this Ordinance are,
with respeet o Zone No. 6{a) - to maintain land...

by inserting in the definition of "seheme map" in
clause 4{1) after the last word occurring in ihat
definition the words ", as amended by the map marked
Sydney Regional Environmental Plan No. ' deposited in
the office of the Department®. :

by inserting at ihe end of clzuse 34 the foilowing
subclauses

{2} The council may comsent to development being
sarvicd out for & purpose on land within each of the
zones specified in Column I of the Table  to this
clause, being a purpose which is not included in Column
IV of that Table, provided the purpose is compatible
with the purpeses which may bDe carried out with of
without econsent and will neot deirect from the
objectives of that zoens. :
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(d) by inserting at :TEhe end of the Table to clause 24 after
the matter relating.to Zone No.6(d) in Columns I, Ii,

II, IV and V, respectively, the following matter:

}
- K =
(e) Special Purpofé- «e. 4., Agriculture(other Any purpose
Uncoldyred w1th then feed lots, other than
dark, green and o piggeries or those
¢+ heavy black O poultry farming);  included in
edging &nd P forestry; open Column IV.

lettered 6(e) o space; public

(Y ‘ utility
b .
- installations
_{other than
gas holders or
generating
works)

,‘
e ooy

ot -
X

- ; . {e) by inserting in Part V tl."i”‘é,r followfng clause:

(6)

(1) I thgs clause -

"primary,-’ risk erea" is that areas shown
cross-hateched on the map titled "Composite Risk
Area Classifications”

"secondary risk area" is that area identified as
being greater than 0.1 chance of fatality per
million 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 & building; carry
out a work; or use land or & 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
shouid be granted under subclause (2) shall take
into consideration whether any environmental
issues are involved in or raised by the proposed
develoepment and, if so, whether adequate
sefeguards have been or will be made to protect

the environment of the locality.

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

This clause does not apply to land to which Sydney

Regional Environmental Plan No. Botany/Randwick
Industrial Complea applies.
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by irserting affer %iaaﬁse 9% the following clauses:

Use ami seguisition of reserved land.
89, {1} The iand ahﬁwn‘ar, the scheme map uncoloured
with derk green gpd heavg bleck edging snd lettered
8(e) is reserved Bursuant to-sesction 26{c) of the Act
fm' uge for “ths purpeses of open space.
Su e e

(2; Subject tio subclanuse (4), the owner of the
land referred o in subcelause {1‘ mey by notice in
writing require ,the c¢orporation constituted under
seetion 8(1) of the &ct to asequire end upon receipt of
the notice the corpeﬁ'atwn shall aequire the land
forthwith. o

(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 aequired
by the corporation.

{4) The corporstion ‘need not comply with the
notice given under this clause during the currency of e
permit obtained py the owner under subelause (3).

(5} In consadermg whether to grant concurrence
under subeclause (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 provicions of amenities,

160, As & consequnce of ihe carrying oul of develop-
ment in secordance with thie Ordinance {as in foree
when the development is carried out}, there is likely
to be an increased demand for publie amenities eas
specified in Schedule ¥ for the provision, extension or
augmentation of which dedication or a confribution
under section 24{1) of the Aet, or both, may be
required ms & condition of any consent to that

‘development.

(h)

Acguisition

Advertisement of ceriain gpplications.

101, Pursuant fo seciion 30{4) of the Act, the
provigions of sections 84, 85, 88, 87(1) and 96 of the
Aet apply te and in prespect of development for o
purpese referred to in cleuse 24{2} in the same way as
those provisions apply to and in respeci of desxgnated

development,
by inserting after Schedule 8 the following Schedule.
Sehedule ¥

clauge 160
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CONSEQUENCES'OF LP GAS PIPELINES FAILURE
‘ ' vt EY
(A) - Postu ent: Rupture of the I.C.L Liquified
“« 'S . Flammable Gas ship to Shore unloading
% - line with failure to detect the leak
Ak and stop the flow.

Explosion I

B

" Flow Rate = 250 t/hr 'i.e« 69.5 kg/see

""‘
Assume the leak to be-propane and not detected and isolated for a
10 min duration, at which time the vapour formed Qould explode.

Assuming the material to be Propane at 200C and vaporisation to
be twice adiabatic flash:*

Y

The proportion of leak that w%hld vap'ﬁ’rise is given by:-

Proportion in vapouz =2 Cp (T; - To)
E Hv
where
Cp = Specific heat of propane taken as 0.53
Hv = Latent heat (or heat of vaporisation) or

propane taken as 103

Ty = -440C, Te = 200C.
Proportion in vapour = 2 0,53 (20 + 44)
103 = 66%

Size of eloud safter 10 min leak = 0.66 x 69.3 x 60 x 10
= 27.5 tonne, -

27.5 x 0.3

TNT equivalent

= 8.25 say 8 tonnes

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

Distance to 14 kPa 200m

350m (%0% window breakage).

In

Distance to 7 kPa

For & 6 min duration of leak, that is a 16.5 tonne vapour cloud
(5 tonne TNT equivalent), damage distances are 8s follows:-

Distance to 35 kPa = gom *
Distance to 14 kPa = 180m
Distance to 7T kPa = 300m

¢
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A 3min duretion leak (8 tonnes vepour cioud or 2.5 tonnes TNT
equivaient) would result in the following damage distances:-

Distance to 35 kP2 = 8&0m

Distance to 14 kPa = 140m

Distanve to 7 kPa »= 230m
g« . s

Fire
; ’% e g

in thls case, we aIsume !that the shap unloading line fails and
liguid propene e‘mapes‘ to full pumping rete and ignite at onece
{within one second) :

Flow rate = 250t/hr i i.e% 69,5 kg/s
Hest from Combustion = 3475 MW
Heat Rediated = 3475% 6.3 = 1040 MW,

sy

Distance to 4.7 kW/m2 = 1046000
4 x 3,1416 x 4.7 = 130m
Distance to 12.6 kW/m2 = 1040000
4 x 3.1416 x 12,6 = 8lm
Distance to 25 kW/m2 § = 1040000
K 4 x 3.1418 x 25 = 57m
Distance to 38 kW/m? = _1040000
4 x 3,1416 x 38 = 4Tm

Flash Fire

Assuming a vapour cloud dispersing ito its lower flammability and
igniting and flash back.

The U.K., Advisory Commitiee on Major Hezards approximaties the
 hazerd limit of the cloud to the 70 kPa boundaries.

Thus, for @ 10 min release redius of flesh fire = 76m
for 8 6 min release radius of flash fire = §5m
for & 3 min release radius of flash fire = BZm

These disiances could be compered with the hazard distances
derived from the UK Heealth and Szfety Executive DENZ and ICI Mond
Division dispersion models for D stubility eclass as follows:

for & iﬁ min release, radius of flash fire = 75 - @
for & & min release, radius of flash fire = 65 - 90M
for & 3 min release, radius of flash fire = 55 - 9Jm
{B} = Postulpt=d Event: Rupture of a transfer line carrying

Liquified Flammable CGas from the
Port Botany eres to the Industrial
Complex and/or within the Port -
Assuming Transfer Rate of 20t/hr of
Propane.
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If the leak (assumed to originate from a complete pipe failure)
occurs at some 300 ‘metres from the transfer pump then:-

§ | Relé-arse withﬁ 3mih = 1.5 tonnes
Relefise withih 6min = 3 tonnes
"y%__‘:_vR.éleas:derwithin 10min = 4.6 tonnes (say 5 tonne)

: R
" The above ;.ezeast; rates account for both pumping rate to

isolation time | nd} in pipe inventory held.

Vapour cloud, assit:mingfsﬁ% would vaporise (twice adiabatic flash)

7
Vepour cloud, 3mip .

= 1 tonne
Vapour cloud, 5min = 2 tonnes i
:  Vapour cloud, 10 min = 3.3 tonnes H
Explosion Tk

Yapour Release less thani?wE tonntﬁ of hydrocarbons are unlikely
to constitute an unconfined vapour ecloud potential. As such,
releases in excess of 10min would present an explosion risk.

TNT equivalent for 10in = 1 tonne
Distance to 35kPa = 55m
Distance to 14kPa = 100m
Distance to 7kPa = 180m

Fire
Assuming instantaneous ignition,

nA ¥l

Heat from combusiion = Z75MW

Heat Radiated = §$5MW

Distance to 4.7 KW/m2 = _85000
4 x 3,1416 x 4.7 = 40m

Distance to 12.6 KW/m2 = _85000

4 x 3.1416 x 12.6 =725m

Distance to 25 KW/m2 = 85000

4 x 3,1416 x 25 = 17m
Distance to 38 KW/m?2 = 85000

4 x 3,1416 x 38 = 13m

Flash Fire

Radius of flash fire (to 70 kPa overpressure)

10min release = 50m
6min release = 45m
3min release = 30m
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COMPANY NAME:

ADDRESS:

CONTACT DEREBON:

EOSITION ¢
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= g %
Page_ No, 1

Could you plehse describe the general nature of your

-manufacturing operation, type of products and.production

capacity of \?fious“‘plants?

3

i
.) 4 Page No, 2

. § é;"i' ‘
Did your i)largt experience major hazardous incidents that
resulted in ‘plani/process shutdown, modification to
original desigas~ injury or death to employees or any
member of the general publie? Please provide general
information on cause and extent of damage "

TN Page No. 3

ey ~
r

A

Do you have a safety officer c;n site?
If yes - What are his duties?

What are his qualifications?

To whom does he respond?

What accident reporting procedures do you use?

Page No, 4

Please provide a site plan layout of your faecility (to
scale if possible) and a plot diagram of major processes
if available,

Page No.l2
Could you please outline general safety features on your

plant?
Any specific feature in addition to codes requirements?



Page Mo, 8

,.‘

SUMMARY OF HAZARPOUS, 'MATERIALS IN STORAGE

£,

AHE ¥ PROCESS.

Sy

4

i

i

i
ar

—

MATERIAL MAXIMOM QUANTITY PLEASE COMPLLETE DATA SHEET
IN IN - TOTAL 1If Total Use Data -
STORAGE PROCESS Quantity Sheet No.
exceeds the p
following
(tonnes)
TQXIC SUB-
STANCES
Chiorine i 2 4
Aerylonitrile - R 2 4
Hydrogen
Cyanide 2 4
Carbon disul- 2 4
phide
Sulphur
Dioxide 2 4
Bromine 2 4
Ammonia
Anhydrous 2 4
RIGHLY
BEACTIVE
Ethylene
oxide
Propylene
- oxide i 1
Organie
Peroxides 5 5
Hitrocelivioss
~ compounds 56 5
Ammonium
nitrate 590 5
Sedium
ehlorate 300- 3
Liguid oxygen 100 i
Continuntion of table on page 8. seo/B
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> ‘} Page No, 6
; ) o -
{ gt
MATERIAL MAXYMUM ?UANTII‘Y PLEASE COMPLLETE DATA SHEET
= _ _{_ B ]
IN fllg ' TOTAL If Total Use Data
STORAGE PROCESS - Quantity Sheet No.
oo exceeds the
Frd .
. following
e (tonnes)

FLAMMABLE !
Hydrogen N 2 3
Others 15 3
LIQUIFIED .

FLAMMABLE
GASES

Propane,

Butane,

ethylene, ete 20 1
LIQUIDS 10,000 2

[ ‘_?..5
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- DATA SHEET NO. 1.

sy
DATA SHEET FOR LIQUIFIED FLAMMABLE
. GASES, ETHYL&N‘E OXIDE, PROPYLERE OXIDE
#. ANS' LIQUID OXYGEN.
R i,

-
€, - d ol

¥
-k
+

Note: Flesse use one seéé:;‘iat__e ‘sheet for each seperate inventory,
COMPANY NAME:
VESSEL NAME

e -4

LOCATION {please mark on site plan)
NATURE OF CONTENTS (e.g. liquid name)
ABOVE OR BELOW GROUND:

NORMAL QUANTITY IN w.ssri (kilograms):
{storage and procédss vessel)

If normal quantity less than 1 tonne,* no further details needed.
If normal quentity 1 tonne or more, please complete below
* for liguid oxygen 10 tonnes,

Dengity of liquid (relative to water =1)
Normal opersting pressure (p.s.i.)
NHormal operating temperature {@Celsiu)®
& if atmospherie temperature
put 200C

(including short ones
for instrumentation)

Cont'd next page ...ucs
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o

L

DATA SHEET NO. 1 (Cortdii

3 ,-‘2::
© _ Line : Diape ér  Total length Is there a pump Is there a

" No. (j;&‘es “%f main line- in the line?: remotely
) : feet (ot  If yes operated valve

Brjnch’es) . prior to the
; o Type of Material pump?
Voo seal of Yes/No
Lo casing
s

o

Ty

e,




2 ‘5' 5
Notes: 1. « Pieage uske one separate sheet for each separate
“Ynventorys .
_ 2
2. " U the fiammabie liguid has a boiling point at
' gtmospheric pressure below its normeal operating
temperature, please use data sheet No. 1.

COMPANY NAME: i "
VESSEL NAME:{,_;
LOCATION (piease mark on a site g{;‘lan):
NAT‘&..?’RE OF CONTENT (e né'. liquid namg):

NORMAL GUANTITY IN VESSEL (kilograms):
(storage and process vejsels)

If normal guantity less than 10 tonnes,; no further detrile needed.
If normal quantity 10 tocnnes or more, please complete below.

Is vessel aveve or below ground? Above/Below
If sbove ground, is tank surrounded
by bund? Yes/No

Approximate bund dim ensions
Methods of draining bund content
Normal oplerating pressure {psi)
Density of hqmd {‘-‘elatwe to
water = 1)
Normal operat;ng temperature
OCelsius) *
* If atmospheric, put 206 C
Type of tank {e.g. floating roof, -
fixed roof , horizontal eylinder)
If vertical m,mz diameter of fank
height of tank

Continuation of table next PAEE cocsao
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2 v{gj’-
R 1 P
. ‘% DATA SHEET NO. 2 (Cont'dl =
f 4 % ) fk‘« 3
R . [
" S Wl
e : .
f’w ' n" } . !
Please show on a'sketch’ above or list below any of the following features:
oo
: o
! Level measurement/eontrol/~ .
y protection against high or low level 4
) Temperature measurement/control/™: ,
o protection against high or low
temperature (include m ethod of
heating or cooling) 3
Pressure measurement/control/
protection against high or
low pressure
4
e
-
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L

. B page No. 9
S e DATA_SHEET NQ. 3

DATA SHEET FOR COMPRESSED
FLAMMABLE GASES (not liguified).

Note: 1, Please use additidnal shets if so required.

“

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

Please show location of container on a site plan.

i
¥
Material Maximum Maximum Maximum Diameter of
quarntity size of pressure in largest nozzle
stored on conteiner container or connection
site to container

(tonnes)
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VESSEL NAME:

- 233 -
?:e‘ ?j
"; ' _,?’ ’_;;ff 4 Bage No, 10
¥ K":k%i‘ -

oo
: i
Note: Please use separate data sheet for separate inventory.

et

COMPANY NAME: s

l""‘"‘in -

B LOCATION (please mark on- dite plan):

NATURE OF CONTENT: =
(e.g. name of toxic substance)

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

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

If normal quantity 2 tonnes or moere, please compliete below.

Density of liquid (relative to water = 1)

Normal operating pressure (psi)
Normel operating temperature (0Celsius)

if atmospheric put 200C

o
DETAILS OF LIQUID AND GAS PIPELINES CONNECTED TO “VESSEL

Is there & pump Is there a

Line Diameter Total length
No. (inehes) of main lines in the line? remotely operated
(feet) If Yes valve prior to
the pump?
Type of Material {(Yes/No)

seal of casing




B DATS SUERET NQ. &
Sy N

¥ g

"% “DATASSHERT, FOR HIGHLY REACTIVE
SOLID SUBSTANCES.

]
¥

COMPANY NAME: B S—

ot

Please mark locefion of conteiners of a site plan.

Gy

B

NAME :OF MAXIMUM SiZE OF MEASURES TAKER TO
SUBSTANCE QUANTITY STORED LARGEST ~PREVENT HAZARDOUS
ARD IN PROCESS BINGLE INCIDENTS
CONTAINER

i
%
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IDENTIFICATION OF HAZARDOUS INCIDENTS IN THE STUDY AREA
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IDENTIFICATION OF HAZARDOUS INCIDENTS IN THE STUDY AREA

Type of incident Fire BLEVE Flash Vapour Dust Other Toxice Toxie
Fireball Fire Cloud Explosion Explosion Gas Fumes
Type of material Explosion -..Escape
and installation/ 7
operation 5

-

Uiz Liquified Flammable Gas

<

. Pressurised storage

. Atmosphere pressure storage

+ Processing plant

. Road/rail tanker loading bay
. Road/rail transport

. Shipplng and wharf operations
. Cross country pipelines

Rl e
P4 obd Pg P
i ]

24 Flammable Liquid

. Tank storage

« Drum storage

. Processing plant

. Road/rail tanker loading bay
. Road/rail transport

. Shipping and wharf operations
« Cross country pipelines

PG DG PS PO PE PO RS

3 Flammable Gas

. Storage or processing X X ¥ e

4, Flammable Powder

. Storage or processing X X



Table (9) cont.

e
Type of incident Fire BLEVE Flash Vapour Dust Other Toxic Toxic
Fireball Fire Cloud ExploSion Explosion Jﬁas Fumes
Type of material Explosion * Escape
and- installation/ 4?_
operation :
i
5. Highly Reactive Materials N
%
o T ay
. Storage X p X X . X
. Processing X X « X \ \ S A :'-":";_ Xy
- K
6. Toxic Gas @ ; j
- B L N |
- . Storage f X
. Processing X
T. Materials with Toxic Combustion
Products -
. Storage or processing X

i




TABLE 10: TYPES OF HAZARDS IDENTIFIED BY COMPANY

Type of Hazards A B C D E F G H I "l K L M N 0
I.C.I. - Botany # b * ¥ * : # # # o
e i
Esso ® # # #* jﬁ
b
Amoco # # # & "y
i
L " i %
R e m
H.C. Sleigh ® ® i # _fh .
il Yoy amdith
7 ¥ l o o A s N
& # ]
B.P. # - N ’
d \ 1Y b
& :
Total Distribution L q # #
A.C. Hatrick . * 3 X "
Aust. Paper Manu- & & #
facturers
Catoleum & " * ¥
- #
Kellogg : * "

+ Carba i * *




Table (10) cont.

Type of Hazards A B G D E F G H I J K L M- y] 9]
Johnson & Johnson & & & ‘ i
| ¢
Mayne Hickless 2 & * @ # )
ey
kY
Ampol ‘ . - A
s il —_— —
. h\ : Rt 1 "
Yool Processors -
i . §
Fibre Containers #
Continental Distill- # @
eries
Bayer ¥ 3 » -
Total Refinepries & L L & # L] & # & &
Caltex & * # ¥
F.D. 0il & Chemical ¥ % # L % * 2 #
Boral (Proposed) * * # # #
Terminals % ¥ . S . A » L
& —_ o~ N~ PN T ————le—— T . . — 1 1 ), e W e 1, U 0
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Type of Hazards H I dJ K L M
La Porte % * *
"
1.C.I. - Port #
C. I IG. .
Liquid Air # # oy
rd
) o
Collie # e ity
- " " Y —
Sea Containers # # 3 %
-.{ \ ‘
Davis Gelatine % *
*»
Ready Mix »
e
Crest Chemicals #
Knebel
Shead's Transport # # 3
#

Davis Fuller
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“

Type of Hazards

Cubico

Email

Alfa Romeo

A.C.I.

Pulford Com-
pressors

+

Transport Services

Differential &
Gearbox Overhauls

A.N.L.

C.T.A.L.

Maritime Services
Board

K L ..M
o
T 4
)"l
i B
A S "-‘.i'ﬂ.":-
i) 1«‘ . .
v X p
#*
#

Dawt RAAakanw
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Table

Plars

KK aa kv

Primary Risk Area

<2 . Tmecgenty

~J
Secondary Risk Area

Port Botany

Emergencz
Planning

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

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.

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

Where appropriate, industries
should form Mutual Aid
Organisations.

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

Police 'C' Distriect*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 plan
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 pré@®é€dures for re-
sidents must also be included
and residents should be fam-
iliarised with the procédures
through local Councils.

v

A separate overall
Emergency Plan for the
Port area needs to be
drafted to incorporate
specific responses for
the variou# processes in
the area asgy well as con-
sidering the cumulative
impact. ~w -

&
The Plan ;kould also "
include-potential b
incidents invglying s
pipelin®s and stips. b

' berthed at wharves.

The above provisions 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. S

The Plan should be available
at Local Councils.

3 B
Adequacy of existing fire
prevention facilities
would need to be re-
viewed.

Such a Plan would need to
co-ordinate with pro-
visions of MARDAP as it
relates to incidents

on Botany Bay.




TABLE H1

Organisation Nature of Technical Safety Emergency Past Hazard- Jgummary Results Comment
' Opera- Safety Manage-  Procedures ous Incidents  of Risk Assess-
tions Features ment (only those ment and Ma jor A%
and Con- for which Hazards of ="
trols records exist) Concérn ﬁﬁ
/.
A.C. Hatrick Process B A B Three ma jor - Primary risk - Resultant high risk
Chemicals Pty. chemicals fires in the area includes levelQﬂhainly due to
Ltd. and stor= last 30 years. some 55 single ,praxiﬁity of resi-
age No injuries. dwelling houses . LQential areas acrgﬁ%
O seriously " Stephen Road.
affecteif \ AN »ﬁﬁg Qe
?;Johnsop E;John- - Adequate controls N
‘son, Cubico ‘and are generally pro-
Esso Terminal vided at the plant but
potentially at review of emergency
risk. plans and a detailed
hazard-operability
- Hazards of most study to update con-
concern are fires trols whenever
and release of applicable suggested
toxic material. with particular em-
phasis on monitoring.
Amoco Storage C c 6 No incidents .= Primary risk - In addition to prox-
- Australia and reported. area includes at imity to residential
Limited Distrib- least 40 resi- areas high risk levels
ution of dential dwellings result from the
petroleum exposed to high 'basic' controls at
products risk. the source considered
inadequate.
i i o i =} azard=- ‘ ) =
0 .{satiéz Nature of _j%eCh“ica;jy, Safeg;;7 gmergigazs‘._ 23:5;2cidents /of Risk{Assess-
b~ & Oplera- ([ Safety = Manages FOSEE (oniy those ment and Major



Organisation

Emergency
Procedures

e ——— e o

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

Allcucq L R

Summary Results
of Risk Assess-
ment and Ma jor
Hazards of
Concern

Comment.

- Ad jacent facil=-
ities,affected are
Sea Containers,
Metal Recyclers
and La Porte
Chemicals.

- No emergency pro-
cedures.” No safety
offider on site.
Housgkeeping is poor
(var?ous leaks noticed
when ingpected): No
moniforfng.

2
- Part of Banks- =~ Overall safety réwiew

meadow Public = =
School i8 allso

at risk. ,
- Major hazard
of concern is
fire.

and exhggsive update
‘6f-controls sironfly
recommgnded.

i

)

gt

Australian
Paper Manu-
facturers

Nature of Technical
Opera~ Safety
tions Features
and Con-
trols
Paper No infor=-
Manu- mation to
facturers assess

26/7/77 - Fire'
Number of minor

incidents (fires).

No death/injury.

Awaiting information
from the company to
complete assessment.

~ Bayer Aust-
ralia
Limited

Formulation C
of agricult-
ural and
veterinary
products.

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

- Pnigg{y risk
area includes at
least 50 resi-
dential dwellings

seriously affected.

- Major hazards

- No emergency plans
submitted.

- No specific safety
officer on site.

- Although housekeeping



Crganisation Nature of Technical Safety Emergency Past Hazard- Summary Results Comment
Opera=- Safety Manage- Procedures ous Incidents of Risk Assess-
tions Features ment (only those ment and Ma jor
and Con- for which ~ Hazards of
trols records exist) Concern
= jf
occurred are toxic gas is generally good,
October 1st, release and safeky controls at
1981. fires. source are inadequate,
protective systems are
viréha ly non—existent
- plant outdated, now&
age o monitorigg alarmsﬂﬁgb
! ¥ \ . - Strongly redommended
P o to undertake a hazard
: operabilit#y .study and
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 (¥ No incidents - Primary risk A co-ordinated emerg-
Australia of Petro- reported. area does not ency plan with Total
leum include. yesiden- Distribution strongly
Products tial area but po- recommended.
tentially affects
the nearby Total -~ Monitoring measures
Distribution and review of fire
site. fighting facilities
should be instituted.
= Mz jor hazard is
fires.
T : i echnica Saf Emergency Past Hazard- Summary Re £ Sommeny
s s ok W - By Eafgty b Waagh- FProcdgares  ous Incidenty of Mok Assesss
L N G % L 7 mant - — (onl¥ those _~ment and Major



Safety

Procedures

- wgEren

ous Incidents

~of Risk Assess-

tions Features ment (only those ment and Major
and Con- for which Hazards of
trols records exist) Eoncern
Caltex 0il Storage A A One plant shut =~ Primary and - Hazard analysis
(Australia) and Distr- down due to secondary risk undertaken by the
Pty. Ltd. ibution of fire. areas*do not compaghy and controls
petroleum No fatalities. include any are‘adequate.
residential -
dwellings. - Fire fighting facil-
ities N¥ve been up-
- Extent of datdd.”
impact is gener- .&'
s ally limited. "= Monitoring with
: =, _aggciaﬂ%égphasis S
- Major Qod%cé on loading operations
of hazard is: suggested. )
loading bays. S
Carba co2 B B 26/12/77 -Quantitative - Safety controls
Australia production Explosion in assessment not adequate, but
and storage gas pipeline  undertaken be- formalised emergency
" cause of low procedures should be
inventories. prepared and
implemented.
- Potential
hazard of explos-
ion (deflagration
type)-hut controls
adequate.
Catoleum Chemical B A No ma jor
manufact- incidents.

urers.
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Organisation Nature of Technical Safety Emergency Past Hazard- Summary Results Comment
Opera- Safety Manage-  Procedures ous Incidents of Risk Assess-
tions Features ment (only those ment and Ma jor
and Con- for which Hazards of
trols records exist) Concern
o
Esso Storage B A B 2/10/80 - Primary risk - Update of emergency
Australia and Dis- (monitoring Spillage of area does not procedures and monit-
tribution facilities petrol from include any ori facilities should
of petrol-  should be a pipeline. residential be #troduced immed=
eurm introduced. dwellings. iately.
products. 2
- Major hazard e
to adjacent % 4
facilities is ' #
fire. s . g
WY e Mot i
T R A T
H.C. Sleigh Storage C c C One fire is - A minimum' of - No safety officer on
* (Golden and Distr- believed to 200 dwelling$ are site and po emergency
Fleece Ltd.) ibution have occurred . are included in procedures.
of Petrol- date unknown.” the primary risk
eum Products area and are po- = In addition to the
. tentially at proximity of resid-
~from fire hazards ential areas, tech-
at the terminal. nical controls at the
source are totally in-
- Risk of adequate (many tanks
accidents inter- have not the basic
action within level measurement and
the terminal is control). '
alao»gg%atively
high. - A detailed hazard
A operability study
* and comprehensive re-
view and update con-
trols.
3 o /—}}Q i al/met mepsenc" e B A ‘H_a:z_é.r"'d- “?\m T
Urganisation — qatqghpaﬁ/w iirpggg Manage- Procedures “GGSJ£HCiaEﬁtSHﬂ.3ent and Ma jor



"Organisatcion

““Nature or

reSHNICaT T T YA TE S " " e
Opera- Safety Manage- Procedures ous Incidents of Risk Assess-
tions Features ment (only those ment and Ma jor
and Con- for which Hazards of
trols records exist) Concern
g
.81 = Ethylene A A A No incidents. All ‘risks' are - Standards of control
Hydrocarbon and LPG contained within are well above normal
Terminal (proposed) plant boundaries. requirements including
Storage storage sepfration distances,
teehnical controls,
eteh..
- z;%d operability
, stidies have been |
..... ~undertaken. Ay
Chucbre oL ok F
I.C.I. Botany Chemical 28/10/69 - - Primary risk - Resultant risk levels
Plant: and petro- gas leak «area includes some are mainly due to the
chemical dispersed 260 dwellings. proximity of resid-
manufact- with water Secondary risk ential uses.
uring sprays. area includes
-~ Chemical B A B#® ad jacent facil- ~ Technical controls
Factory * 29/11/76 - ities. at the source are
Ethylene = advanced and compre-
- Ethylene A A B fire. - Major hazards hensive.
Oxide include fire,
29/11/76 explosion and - The plant needing the
- Plastics B#* A B Olefines release of toxic most urgent attention
fire. gases - Major is the plastiecs plant
-~ Olefines A A B components of in view of the serious
21/9/77 - risk“are explo- impact of any chlorine
- Tank Farm A _ A B Explosion. sion and parti- escape. An overall
L cularly the safety review for this
~ Polythene A A B 28/1/81 release of toxic plant should be under=~

Ethylene leak.

gases (chlorine).

taken particularly in



Crganisation Nature of Technical Safety Emergency Past Hazard- Summary Results Comment

Opera- Safety Manage- Procedures ous Incidents  of Risk Assess-
tions Features ment (only those ment and Ma jor
and Con- for which Hazards of
trols records exist) Concern
-~ Folypropylene A A B relatdon to isolation,
(see 21/1/82 - shut-¢ff mechanisms,
notes) Fire Poly- monitoring and
thene plant ; detectien.
9/3/82 - = Al%hough individual
Fire - Poly- " emergency plans fort
propylen&™ each plant are e
plant. A adequate, %there is“a
need to co-ordinate
Other £ o all procedyres into
incidents an overall emérgency
have plan for the whole
occurred. site.
An overall review of
fire fighting
appliances and
practices are also
suggested.
Johnson & Manufact- B A c No ma jor Hazardous invt-
Johnson urers of incidents. ory on site, do
non=durable not warrant
consumable : quantitative
products assessment .
in the Ma jor risks are
fields of contained
dressings, within the
baby products plant.
and woven

fabrics.




UIeSSLIES,

baby products

wibniin uine

plant.
and woven -
fabrics. '
Organisation Nature of Technical Safety Emergency Past Hazard- Summary Results Comment
Opera-~ Safety Manage-  Procedures ous Incidents  of Risk Assess-
tions Features ment (only those ment and Major
and Con- for which Hazards of
trols records exist) Concern p, -
La Porte Peroxygen B A - 30/10/76 Quantitative Emergency Procedures
Chemicals products Fire. assessment not not subpitted.
manufaci~ undertaken. Y o
urers. A u
— sy
il A RA
Mayne Nickless Container c C C Release of Main hazar ==Ma jor ‘dbficiency¥ ‘in
Pty. Ltd. Depots - chlorine gas include fires and hazard prevention and .
Potentially and fire on release of téxic control. , '
hazardous 3rd and 4th substances. g
materials February, ' - No emergency proced-
are Fire ures. :
stored. brigade
attended. - No safety officer.
- Content of consign-
ments not known to
operators in most
cases until unpacked.
. - Overall mechanism for
e

handling dangerous
goods should be
instituted.

- Safety controls
virtually non-existent.




Organisation

Nature of

Technical

Safety

Summary Results

Emergency Past Hazard- Comment
Opera=- Safety Manage-  Procedures ous Incidents of Risk Assess~
tions Features ment (only those ment and Ma jor
and Con- for which Hazards of
trols records exist) Concern
-
P.D. 0il & Bulk A A B No ma jor ~ Acceptable Controls adequate.
Chemical Liquid incidents. risk levels.
Storage Chemical c s
Ptyl. Ltd. Storage -~ Toxicity 3f
potential '3
should be e
controlled. \?
EN A
' A *
Terminals Bulk A A B No ma jor Accpetable “~gontrols adequate.™™
Pty. Ltd. Liquid incidents risk levels. _ . Yt e
Chemical , [ e o L, =
storage. - Toxicity ;
potentialishould P
.be controlled.
Total Dist- Storage C B c 15/1/59 - = Primary risk - Controls, monitoring
ribution * and Dist- Spillage area does not virtually non-existent.
Pty. Ltd. ribution during ' include any
of Petrol- transfer residential - No emergency proced-
eum from tanker. dwellings but ures.
Products. significant inter-

action with the

ad jacent BP ter=
minal. In ext-

reme casds resi-
dences could be

affected.

- Overall review, part=-
ilcularly for loading
operations strongly
recommended .

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

loading activities).
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