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FOREWORD

The intent of Design Standards is to specify requirements that assure effective design and delivery of fit for purpose
Water Corporation infrastructure assets for best whole-of-life value with least risk to Corporation service standards
and safety. Design standards are also intended to promote uniformity of approach by asset designers, drafters and
constructors to the design, construction, commissioning and delivery of water infrastructure and to the compatibility
of new infrastructure with existing like infrastructure.

Design Standards draw on the asset design, management and field operational experience gained and documented by
the Corporation and by the water industry generally over time. They are intended for application by Corporation
staff, designers, constructors and land developers to the planning, design, construction and commissioning of
Corporation infrastructure including water services provided by land developers for takeover by the Corporation.

Nothing in this Design Standard diminishes the responsibility of designers and constructors for applying the
requirements of Western Australia's Work Health and Safety (General) Regulations 2022 to the delivery of
Corporation assets. Information on these statutory requirements may be viewed at the following web site location:

Overview of Western Australia’s Work Health and Safety (General) Regulations 2022 - WorkSafe — LGIRS

Enquiries relating to the technical content of a Design Standard should be directed to the Senior Principal Engineer
- Water Treatment, Engineering. Future Design Standard changes, if any, will be issued to registered Design Standard
users as and when published.

Head of Engineering

This document is prepared without the assumption of a duty of care by the Water Corporation. The document is not intended to
be nor should it be relied on as a substitute for professional engineering design expertise or any other professional advice.

Users should use and reference the current version of this document.

© Copyright — Water Corporation: This standard and software is copyright. With the exception of use permitted by the Copyright
Act 1968, no part may be reproduced without the written permission of the Water Corporation.
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DISCLAIMER

Water Corporation accepts no liability for any loss or damage that arises from anything in the
Standards/Specifications including any loss or damage that may arise due to the errors and omissions of any person.
Any person or entity which relies upon the Standards/Specifications from the Water Corporation website does so at
their own risk and without any right of recourse to the Water Corporation, including, but not limited to, using the
Standards/Specification for works other than for or on behalf of the Water Corporation.

The Water Corporation shall not be responsible, nor liable, to any person or entity for any loss or damage suffered
as a consequence of the unlawful use of, or reference to, the Standards/Specifications, including but not limited to
the use of any part of the Standards/Specification without first obtaining prior express written permission from the
CEO of the Water Corporation.

Any interpretation of anything in the Standards/Specifications that deviates from specific Water Corporation Project
requirements must be referred to, and resolved by, reference to and for determination by the Water Corporation’s
project manager and/or designer for that particular Project.
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1
1.1

1.2

1.3

INTRODUCTION

Purpose

The purpose of this design standard is to explain the reasoning behind Water Corporation’s design and
installation requirements for the safe storage and handling of diesel, and to provide specific information
relating to the Corporation’s preferences and best practices that have evolved over years of experience.

The consequences of a diesel spill are considered very high in Public Drinking Water Source Areas
(PDWSAS) or sites located near sensitive environmental features. This standard seeks to manage
contamination risks to ‘So Far As Is Reasonably Practicable’ (SFAIRP) and provides differing risk
treatments dependent on these features. Although this standard describes the required risk treatments,
designers shall firstly apply the hierarchy of controls:

e Elimination — Wherever practical seek to avoid contamination risks such as the use of locally
generated renewable energy, connection to the electricity grid, or use of LPG fuelled generators.

e Substitution - Minimise storage volumes of diesel by use of hybrid systems of solar PV with a
Battery Energy Storage Systems (BESS) and backup diesel generator, or alternative strategies
such as sizing equipment (e.g. pumps) for operation only during daylight hours using solar PV
(which minimises sizing of the BESS and backup diesel generator).

e Engineering - Reliance on diesel alone, applying the controls required in this design standard.

Scope

This document is primarily intended for diesel storage facilities associated with primary or back-up
power supply systems. It is applicable to diesel sites that require storage tanks that receive deliveries via
tanker trucks, and where the transfer of diesel from storage tanks to service tanks and/or generating sets
occur.

This standard does not provide guidance on the selection size and design, manufacture, assembly,
factory testing and delivery of generating sets, which shall instead meet the requirements of DS22 and
type specification DS26-05.

Background Information

The Water Corporation has historically used diesel generating sets in areas without a connection to the
mains power grid, or as an emergency power-supply for critical operational sites, should the grid fail.
Over the years there have been multiple large diesel spills, with investigative outcomes directly
attributing the causes to inadequate designs that lacked appropriate engineering safety controls or not
sufficiently understanding how to control risk(s) over the lifetime of the asset.

This standard supports the Water Corporation’s commitment to protecting public drinking water sources
and the environment, as well as keeping its people safe through good engineering practices and
judgement.

Asset Investment Planning shall liaise with the Source Protection section within Water Quality Business
Unit (WQBU) early in the planning phase to determine if a proposed site lies within a PDWSA or where
a diesel installation could potentially impact any drinking water sources and/or sensitive high-risk areas
previously identified within Catchment Management Strategies. Similarly, existing brownfield sites that
store and use diesel that fall under the scope of this Standard shall engage with WQBU to determine the
level of compliance required when upgrading or retrofitting a site located in a PDWSA and/or an area
that could potentially impact drinking water source supplies.

Locations of diesel storage(s) within PDWSAs and their proximity to Well Head Protection Zones
(WHPZs) or Reservoir Protection Zones (RPZs) is a key contamination risk of drinking water, and the
placement of installations must comply with the Department of Water and Environmental Regulation
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(DWER) standards outlined in Water Quality Protection Notes 56 and 25. These include land use
compatibility and conditions for the storage of diesel in various priority drinking water catchments.
1.4 Regulations and Standards

This design standard refers (directly or indirectly) to the following legislation, standards or guidance:

1.4.1 Department of Local Government, Industry Regulation and Safety
Legislation and Compliance requirements as contained at the website:
Dangerous goods safety laws - WorkSafe — LGIRS
Dangerous Goods Safety Act 2004

Dangerous Goods Safety (Storage & Handling of Non-explosives) Regulations 2007

1.4.2 The Department of Water and Environment Regulation
Legislation and Compliance requirements as contained at the website:

Environmental regulation legislation | Western Australian Government

Environmental Protection Act 1986

Environmental Protection Regulations 1987

1.4.3 Water Corporation Standards

DS 20 Design Process for Electrical Works

DS 22 Ancillary Plant & Small Pump Stations — Electrical
DS 24 Electrical Drafting

DS 26 Type Specifications - Electrical

DS 28 Water and Wastewater Treatment Plants - Electrical

DS 30-02 General Design Criteria - Mechanical
DS 31-01 Pipework - Mechanical
DS 31-02 Valves and Appurtenances - Mechanical

DS 33 Water Treatment Plants - Mechanical
DS 35 Ancillary Plant - Mechanical
DS 40 SCADA Standards

DS 40-07 Electrically Actuated Valve Control

DS 40-09 Field Instrumentation

DS 62-01 Site Security Treatments

DS 79-03 Chemical Barrier Protection

DS 79-04 Chemical Signage, Labelling and Markers

DS 80 WCX CAD Standard
DS 81 Process Engineering
DS 95 Standard for the Selection, Preparation, Application, Inspection and Testing of

Protective Coatings on Water Corporation Assets

Uncontrolled if Printed Page 10 of 43
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DS 100 Suspended Flooring (Grid Mesh and Chequer Plate)

HA-ST-02  Hazardous Area Classification Standard

CR5 Application of Chemical Resistant Protective Coating on Concrete Bunds in Water and

Wastewater Treatment Plants
SPR Strategic Products Register
1.4.4 Australian and International Standards
AS1170 Structural design actions
AS1657 Fixed platforms, walkways, stairways and ladders - Design, construction and installation
AS1668 The use of Ventilation and Air-conditioning in buildings
AS1692 Steel Tanks for Flammable and Combustible Liquids
AS1940 The Storage and Handling of Flammable and Combustible Liquids
AS2129 Flanges for pipes
AS2201.1 Intruder alarm systems
AS2683 Hose and hose assemblies for distribution of petroleum and petroleum products
(excepting LPG)
AS3000 Electrical installations (known as the Australian/New Zealand Wiring Rules)
AS3959 Construction of buildings in bushfire-prone areas
AS4041 Pressure piping
ASTM Standard Specification for Seamless, Welded, and Heavily Cold Worked Austenitic
A312/M Stainless Steel Pipes
ASTM Standard Test Methods for Rubber Deterioration - Cracking in an Ozone Controlled
D1149 Environment
1.5 Abbreviations and Terminology

ADG Code Australian Dangerous Goods Transport Code
Bulk Storage in a container > 500 kg or L
Class A hazard class allocated to a substance, mixture or article under the ADG

Code (e.g. Corrosives are Class 8.)

Combustible Liquid | A liquid that is not a Class 3 (flammable) dangerous good that has:

(a) a flashpoint that is no higher than 93°C; and
(b) a fire point, as defined in AS 1940:2017, that is less than the boiling point.

Dangerous Goods Dangerous Goods are classified by the ADG Transport Code, on the basis of

immediate physical or chemical effects such as fire, explosion, corrosion and
poisoning as having the potential to affect people, property or the

environment

Division A hazard division (of a class) under the ADG Code (e.g. Chlorine is Division
2.3)

DG Regs The Dangerous Goods Safety (Storage & Handing of Non-explosives)
Regulations 2007

DWER The Department of Water and Environmental Regulation

Sensitive Pond, creek, stream, river, bore, dam, floodplain, riparian zone, national park,

Environmental etc.

Feature
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LGIRS The Department of Local Government, Industry Regulation and Safety (the
Dangerous Goods Regulator)

FRP Fibre Reinforced Plastic

GHS The Globally Harmonized System of Classification and Labelling of
Chemicals

Hazardous Substance, mixture or article, classified according to GHS classification,

Chemicals based on safety or health impacts, whether immediate or long term (e.g.
carcinogens, poisons)

Package DG Storage in a container < 500 kg or L (e.g. 200L drums)

Packing Groups Substances categorised according to the degree of danger they pose (PGI -
high danger; PGII - medium danger; PGIII - low danger)

PCV Pressure Control Valve (e.g. pressure sustaining or pressure reducing)

PDWSA Public Drinking Water Source Area

Priority Areas

As per Water Quality Protection Note 25 (Land use compatibility tables for
PDWSAS): these are assigned areas within PDWSASs to guide land use
decisions.

P1 — generally located over land under government ownership, such as state
forests. The objective in P1 areas is to avoid unnecessary water quality
contamination risks.

P2 —located over land zoned rural, such as farmland and rural residential lots.
The objective in P2 areas is to minimise water quality contamination risks.
P3 — located over land zoned urban, commercial and light industrial. The
objective in P3 areas is to manage water quality contamination risks so that
the drinking water source is maintained for as long as possible.

Pipework/piping Refers to stainless steel pipe or stainless steel tubing, unless otherwise stated
in a specific clause.

PSV Pressure Safety (relief) Valve

RPZ Reservoir Protection Zone

SFAIRP So Far As Is Reasonably Practicable

Subsidiary-Hazard

Additional hazard to a class or division main hazard e.g. the main hazard for
Chlorine is 2.3 Toxic Gas with the sub-hazards being 5.1 Oxidizing Agent,
and 8 Corrosive.

Tank Any container used for the storing of diesel

Tank working The volume of the tank between the low-low level alarm and the high-level
volume alarm

Tank design The volume of the tank from its base to the invert of the overflow

capacity

WHPZ Well Head Protection Zone

2 DESIGN PHILOSOPHY

2.1 Continuity of Power

The Water Corporation operates and maintains a vast range of water and wastewater related assets and
infrastructure. Continuity of power ensures the Water Corporation can provide constant operation of
some critical assets for not only its operating license requirements but its reputational standing in the
community.

For sites where a connection to the mains power grid is unavailable, or where a site has been identified
as critical, provision of a suitably sized diesel system may be considered essential for reliability of
service continuation, and to provide flexibility within existing Water Corporation networks.

Diesel run systems, however, should be considered as the least preferred option for the provision of
primary or back-up power. Planning feasibility studies shall demonstrate that all other options have been
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reviewed and deemed inappropriate and/or cost prohibitive (i.e. comparisons against solar (with battery),
LPG, etc.).

2.2 Key Design Considerations

PDWSASs are categorised into one of three ‘Priority Areas’ which are critical in determining whether
diesel is an acceptable option and/or what quantities can be stored. The presence of neighbouring
sensitive environmental features is also critical in determining the requirements for leak and spill
management. The following decision flow chart (Figure 2-1) provides a simplified breakdown of key
design considerations for Water Corporation diesel systems. Further information in later sections of this
design standard provide the relevant details that support the chart.

P1 NO STORAGE

ALLOWED
PDWSA OR
SENSITIVE
NVIRONMENT REQUIRED YES NEED TO USE
STORAGE IS ALTERNATIVE

>5000L7? ENERGY SOURCE

P3 OR SENSITIVE
EMVIRONMENT

NO

NO

NO BUND REQUIRED

IS FACILITY \_YES
PERMANENT?
CONCRETE BUND
REQUIRED **
ROOF?
_ SEE CRITERIA>—
SECTION 4.1
NO
o ROOF? ws | DELIVERY SPILL

A E et " SEE CRITERIA CAPTURE & WASTE

o SECTION 4.1 HOLDING REQUIRED

NO OTHER REQUIREMENTS

NO

* DISTANCE CRITERIA ALSO APPLIES
**  (GENSETS & STORAGE TANKS LESS THAN 5000L MAY
USE AN ALTERNATIVE MATERIAL IF APPROVED)

Figure 2-1: Diesel storage decision flow chart

2.3 System Configurations
There are several factors that will influence system selection and sizing, including but not limited to:
e the size (or footprint) of a particular site,

e the size and number of generating sets required,
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2.5

e generator run times,
e calculated diesel usage,
e supplier delivery availability and reliability.

In an ideal scenario, the size of the system would not require a dedicated standalone diesel storage
tank(s), and instead the generating set(s) could instead utilise their own internal ‘belly’ tank.

Configurations incorporating a transfer system (i.e. pumps) to move diesel from one tank to another,
shall be assessed and selected on the basis that any risks can be mitigated, and the environmental
integrity of the site maintained. The rationale for option selection summarised as follows:

e Installations operating without the need for a storage tank and transfer system (pump(s)) can do
so with minimal risk.

e In certain situations, the use of a transfer system is unavoidable, and therefore the design of the
system will need to integrate appropriate engineering risk controls to ensure the system can be
always operated safely.

o Transfer systems and service tanks require additional instrumentation and control
systems and therefore are subject to increased maintenance activities and reviews to
ensure the system will operate safely.

Temporary Sites

Temporary sites intended for the storage and handling of diesel shall evaluate both the level of risk
control(s) and cost required to achieve SFAIRP whilst maintaining both a safe workplace and an
environmentally conscious design. For example, the short-term nature of temporary sites may justify
low-cost solutions that have a short asset life, such as the use of collapsible plastic type bunding housing
a genset. (Note this evaluation must involve, at a minimum, the relevant Regional or Metro
Environmental Advisor). To reduce risk of fire related damage (e.g. ember attack during a bushfire) to
collapsible plastic bunds, consider materials such as Flame-Retardant PP (FRPP) or FM 4910-listed
PVC/PVDF.

Diesel storage may be considered temporary in circumstances such as construction sites and emergency
deployments e.g. during outage/repairs of existing power supply/transmission caused by storm, fire,
etcetera.

Security

Sites storing diesel shall be located within a secure compound.

The site shall be initially assessed against all the requirements of DS62-01 by an approved WA Police
licensed security consultant (i.e. Water Corporation security panel member), and a recommendation of
this assessment shall then be reviewed and endorsed by the Water Corporation’s Corporate Security
Manager (engagement of these services shall be undertaken early during the development phase and
shall continue throughout the project life cycle). The initial assessment shall consider site specific public
safety, fire and security requirements including (but not limited to):

e physical access points

e security signage

e environmental factors including seismic, fire and flood events
e human situational risk factors

Note: any opening (i.e. inlet/vent/overflow pipes) that could be used to access the contents of the tank
must be installed with an anti-siphoning device.
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Security technology (i.e. surveillance devices, motion detection and alarms) shall be provided in
accordance with AS2201.1. Magnetic reed switches shall be installed on all accessible hatches, doors,
fuel access points, and enclosures, with alarms linked to SCADA and/or a Water Corporation approved,
WA Police licensed Grade One, security alarm monitoring station.

STORAGE BUNDING

Should any portion of the site reside within a PDWSA'!, a bund designed and constructed in accordance
with the Dangerous Goods Safety (Storage and Handling of Non-explosives) Regulations 2007 and
AS1940, shall extend beneath the storage tank(s), load-in point and all equipment including all service
tank(s) and generating set(s). There shall be no penetrations through the bund wall or floor, other than
the drain pipework for the bund sump. The bund shall be separated from protected places in accordance
with the DG Regs and AS1940. No incompatible dangerous goods (e.g. sodium hypochlorite) shall be
stored in the same bund as diesel.

Reliance on double-walled tanks (without bunding) within a PDWSA is strictly prohibited”. The bunding
material for permanent bunds shall be concrete; proposals for alternative bund materials® require
approval of the Senior Principal Engineer - Water Treatment. Bunding material for short-term*
generating sets up to 5,000 litres located within either a P2 or P3 PDWSA may be achieved utilising
rigid HDPE?® as the material of choice. This is viewed as a cost-effective solution to concrete bunding
and avoids significant labour costs.

Volume and Geometry

Where a bund is installed, the bund volume shall be at least 110% of the total design capacity (not to be
confused with the working volume) of the bulk storage tank(s). This calculated bund volume is the net
available containment capacity and shall not include the volume occupied by foundations and other
items within the bund. The bund wall height and position relative to the diesel tank(s) shall be such that:

a) The bund wall is at least 1,000 mm from the tank to allow for clear access; and

b) The top inside edge of the bund wall lies outside the tank crest locus limit boundary made up of
imaginary lines drawn from the tank crest at 26.5 degrees angle to the vertical®, which is
equivalent to a vertical fall of 2 metres for every one horizontal metre from the tank crest. This
is to prevent leaked liquid squirting over and outside the bund wall.

The bund floor shall have a minimum slope of 1 in 50 falling towards the sump. Note that this grade has
been deliberately selected to be greater than typical construction tolerances for unformed surfaces, to
avoid ponding. As diesel is extremely slippery and can become a fire hazard when spilt, ponding is a
major hazard and therefore unacceptable in storage areas. Note: For small installations (up to 15m?), a
minimum slope, from tank to sump, of 5 in 1000 (1 in 200) is acceptable due to the floor areas being
smaller in size.

! Storage of diesel within a P1 area is prohibited. Maximum storage volume within a P2 PDWSA is 5,000 litres (note: storages must be
located outside WHPZ and/or RPZ otherwise quantity is limited to 250L).

2 This prohibition is based on assessment of DWER and WQBU requirements.

3 Although AS1940 s5.8.3 allows use of buried HDPE, this is not considered suitable for permanent bunds due to termites (and excavation

cost).

4 In contrast to temporary installations for construction sites, short-term installations are considered circumstances that may extend beyond
the site construction phase, such as while waiting for connection/upgrade of the incoming power supply by the electricity utility.

5 Water Corporation has adopted minor storage quantities in accordance with AS1940 table 2.1 to facilitate the use of HDPE bunding
material at temporary sites with up to 5,000 litres of diesel in gensets.

® AS1940 clause 5.8.3.h
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Commissioning Plan Information

As part of construction quality assurance, the bund floor slope shall be checked to confirm that
requirements have been satisfied. A test shall be conducted for effective drainage and absence of
ponding.

Hazard: Damage to assets, injury to personnel.

Linings and Coating

Diesel-resistant coating of concrete bunds is generally not considered cost-effective if exposure to spilt
diesel is short term (e.g. a couple of days) before it is removed/cleaned up. Only in circumstances of
prolonged diesel exposure would asset life/durability (e.g. weakening the surface of concrete) be
impacted sufficiently to justify the cost of a protective coating.

The concrete floor shall have a non-slip finish (e.g. broom finish).

Commissioning Plan Information

A 24-hour hydrostatic leak test shall be conducted of the bund prior to the filling of its associated
storage tank(s) with diesel.

Hazard: Damage to environment

Water used to hydrostatic test the storage tanks can be discharged into the bund for use in its hydrostatic
leak test.

Sumps and Valves

Where a permanent bund is installed, it shall have a sump for the collection of spills and leaks. The
sump serves several functions:

a) It collects any spillage or tank overflow where it can then be pumped out or drained away;
b) It provides a location for the detection of an increase in liquid level in the event of a leak; and

¢) It provides a location for the treatment of minor spills.

The sump shall be adequately sized to house all necessary equipment and pipe entries, whilst providing
adequate volume for neutralisation of minor leaks and spills - refer section 10.2.1. Clear access for
maintenance of the equipment located in and adjacent to the sump shall also be provided.

A DN50 PVC drain outlet pipe positioned flush with the floor of the sump shall lead to an exterior valve
pit (i.e. outside the diesel storage area) where a DN50 manual isolation valve is located. The exterior
valve pit shall have a removable cover, allowing ready access to the valve inside.

The valve shall be used to release water from the bund sump or slightly contaminated water through the
hydrocarbon filter. The isolation valve shall be supplied with a securely supported extension spindle and
handle located just below the cover to allow manual operation without sump entry. The valve tag number
along with each open and close position shall be clearly marked on the valve. A simple and concise
description outlining the purpose of the valve shall also be mounted on a small sign adjacent to the pit
to assist with valve identification and operation. In free-draining ground conditions, provide drainage of
the valve pit through a coarse gravel base; otherwise, the valve pit shall have facility to direct rainwater
to a soak well or site drainage.

Provide for bund sump pump-out:
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3.5

3.5.1

e The bund sump dimensions shall be sufficient for inserting a portable submersible pump that
can pump to a waste disposal tanker. Provide grating over the bund sump with a removable
section that allows the submersible pump to easily be inserted into the sump; or

e Bund pump-out connection points (with an isolation valve) are required where the largest
storage tank is at least 20 kL.

Drain QOutlet - Hydrocarbon Filter

The bund drain outlet pipe, described above, shall gravity feed in to a Hydrocarbon Filter (located
downstream of the DN50 manual isolation valve).

The filter shall allow for the release of small quantities of water from the bund that may contain traces
of diesel.

The filter shall have all the following features:
e cquivalent of, or exceeding IEEE 980 standard certification
e capable of achieving less than 0.5mg/L Hydrocarbon detection in filtered samples
e casy to remove and re-install (adequate space shall be provided around the filter)
e of areputable make, recognised for its environmental compliance certifications
e of high flow type (vertical flows ~25-45 L/minute or horizontal flows ~1-19 L/minute)

e cquipped with a passive internal shut-off (when the filter is full of Hydrocarbons)

Instruments

The following instrument shall be installed in the bund sump and bulk tank or genset interstitial cavity
to assist with the identification of possible diesel leaks:

Level Switch

A level switch shall be fitted to detect a high fluid level and is used to generate a high level alarm. This
switch shall be linked to the plant control system to alert of potential diesel or water ingress. The level
switch shall be set to activate an alarm at the lowest practical level.

The float (if of this type) and cable insulation shall be fabricated from diesel resistant components.
Where located above a sump, the junction box shall be mounted on the wall above the full bund height
or 1.2 m above the grating platform so that it can be easily accessed for maintenance without having to
reach across the sump.

STORAGE AREA

General

Although case studies® have shown that whilst diesel might not technically require a Hazardous Areas
Classification assessment, there are elements of risk that warrant careful consideration for the safe
storage and handling of diesel. The best approach to mitigating these risks is by storing diesel systems
outdoors under a suitable, well-ventilated roofed structure. The key functions of such a structure include
the following:

7 Given that most bunds will be required because of location within a PDWSA then the tank size will be limited to 5,000 Litres, resulting in
portable submersible pump being more practical. This leaves only the few large storages that are upstream of sensitive waterways for which
a pump-out connection point will be required as this method of pump-out is considered more practical for large pump-out volumes.

8 A Case Study: Hazardous Area Considerations for Diesel Storage in a Hot Climate” by D. Bianchini, J. Van Staden and H Cox.
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e Shielding the stored diesel from extreme heat, thus minimising its potential for generating
hazardous areas and excessive fumes;

e Allowing natural airflow and ventilation around the storage tank(s) and generating set(s), thus
avoiding indoor building structures that need to incorporate mechanical ventilation systems;

e Protecting the equipment from sustained long-term UV attack;

e Excluding rainfall from any bunds, therefore eliminating the need to size a bund with additional
capacity for rainwater; and

e Providing an additional level of separation of this hazardous chemical from staff and visitors to
site.

Note: An outdoor facility will not have the same risk profile as a housed facility because of the
advantages that a building provides, but, when factoring in all the requirements of diesel systems it will
be the most economical solution.

Roofs Over Tanks

If a roof is provided, it shall have a horizontal clearance of at least 1m past the edge of the bund walls
and a vertical clearance of at least 2.5m between the top of the tank and the roof.

Vent pipe termination points shall be located above roof level.

Separation distances to boundaries, protected places and property shall be measured from the roof edge
and shall be based on the aggregate volume of all the tanks under the same roof. NOTE: This requirement
does not apply if the roof is designed to burn or collapse quickly in a fire.

Provision shall be made for emergency access, egress, and the application of cooling water by
emergency services. Consideration should be given to the impact that the roof might have on heat
dissipation and on the dispersal of combustible vapours. Any restrictions that might be placed on
firefighting because of the tanks being roofed shall be considered. The mode of failure of the roof and
its supporting members under fire conditions shall be established. The effect of the roof upon hazardous
area zoning shall be considered when designing such storage.

The roof shall be designed so that the storage tank(s) and generating set(s) can be removed and replaced,
by either side access, or having a roof specially designed with a lift-out section such that the structure
retains integrity when the roof section is removed. For facilities with two or more generating set(s) or
storage tanks, the design shall allow for replacement of either asset whilst one remains operational.

Layout and Design

The minimum separation distance between storage tanks shall be 1000mm unless approved’ by the
Senior Principal Engineer — Water Treatment. Tanks may be arranged in parallel (side-by-side) in a row
but due to cost reasons should not be positioned end-to-end. The design and layout shall include
consideration of provisions as laid out in section 10.2.1 of AS 1940. This shall include sufficient space
between bund walls, storage areas and other structures that will allow access for maintenance and during
emergencies. Ramps over changes in floor level shall be included at appropriate locations for moving
equipment in and out of the structure. The design shall provide a physical barrier(s) (i.e. traffic bollards)
that prevents accidental damage to any vulnerable part of the diesel system by vehicles or machinery.

The layout of the area shall be as uncluttered as possible with all piping located to give a tidy
arrangement which leaves adequate access to all components for operation and maintenance. The design
shall minimise the number of obstacles and thereby provide as much space as possible to facilitate
mounted equipment, instruments, and simplify the running of piping and cable trays. Pipe position shall
allow easy access to equipment and valves, and to facilitate unobstructed cleaning of the work areas

° Although AS1940 clause 5.7.6.b states a minimum 600 mm horizontal distance, 1000 mm is preferred based on feedback from O&M

personnel.
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(e.g. align pipe routes under, but close to, the edge of the gridmesh to avoid being a trip hazard while
also easily accessible for maintenance without having to lift/remove gridmesh panels). Valves located
under gridmesh shall have covered cutouts to allow access for operating the valve.

The structure, inclusive of any surrounding security fencing shall be designed to withstand bushfire
attack in accordance with AS3959.

Floor Area

Where necessary (e.g. manually dipping of a tank, provision for access to valves, maintenance access to
instruments) a FRP or Galvanised Mild Steel (GMS) grid floor, structural supports and stairways is to
be provided over the bund to give access around the generating set(s) and tanks(s). Sufficient flooring
area is required to accommodate all associated equipment. The floor shall be designed in accordance
with DS30-02, DS100'%, AS1170.1 & AS1657 and shall have all necessary kickplates and handrails.
GMS is preferred for diesel installations because it is not combustible and has high resistance to UV.

There shall be a stairway from the platform down to the bund floor for access to the bund sump. All
stairways shall be equipped with automatic self-closing gates. The flooring type shall be:

a) resistant to diesel;
b) moulded type (for FRP) and a square mesh pattern to provide bi-directional strength;
c¢) slip resistant top surface;

d) a layout which enables access to pipework, valves and equipment by incorporating readily
removable sections;

e) fastened in place to prevent sliding and overturning with fixing methods to DS100 and with
materials selection to avoid dissimilar metals corrosion (e.g. if using clips, then preferably use
GMS clips with GMS gridmesh); and

f) initial coating provided for maximum corrosion resistance (or re-coated where any shop or field
cuts have been made).

If using FRP, select grade that is resistant to diesel. As each manufacturer has its own means of
designating grating types and grades (e.g. colour identification), suitability of a proposed FRP grating
will need to be confirmed with the manufacturer.

The design shall minimise the number of valve spindles extended above floor level and instead, provide
cut-outs to allow use of a tool to operate below the grating valves (operators shall not be required to
kneel and/or insert their hands below grating level. Cut-outs shall not create a tripping hazard or obstruct
access/egress ways. Where cut outs are required, for access to equipment such as valve spindles or for
intersection of pipework, proper strengthening and support of the modified grating shall be carried out
by qualified designers and installers to ensure its integrity is not compromised. The open hole in the
grating as the result of the cut out shall be covered with a removable cut-to-shape panel securely
supported and clipped. All modification work shall comply with all relevant OSH requirements for safe
access of Grid Mesh Landings.

Equipment and valve spindle end shall not protrude out of the FRP grating where it could pose as a
tripping hazard.

The design of the platform supports shall:
a) Meet the design loading requirements;
b) Allow for access to pipework and equipment;

¢) Consider the direction of fall across bund floor; and

10 Appendix 2 of DS100 contains a material selection guide.
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4.7

4.8

4.9

d) Keep the number of concrete embedments to a minimum.
Structural members shall be secured to the concrete floor and walls using anchor bolts:

e of material similar/compatible to the structural member; or

e dissimilar material shall be isolated using a suitable inert material of suitable thickness.
In either case, the selected bolt material shall meet the durability requirements.

The concrete to baseplate interface shall be grouted (30mm nominal) to prevent liquids and debris
collecting underneath. Unless chemically resistant to diesel, the grout shall be coated to the same
standard as the bund.

Elevated Platforms and Walkways

For large tanks where dipping is provided for, there shall be inclusion of suitable access stairs, a platform
and walkway all with anti-slip surfacing. Platforms over 6 m long shall be assessed whether they require
access and egress at each end.

Accessibility

Provide unobstructed clearance of at least 1.0m horizontal and 2.1 m head clearance to those sides of
equipment requiring maintenance access. All valves and instruments shall be accessible without having
to enter the bund (this might necessitate a gridmesh floor above the bund to provide access to valves
and instruments). Bund sump access may be permitted if approved as part of the safe job planning
process.

Materials of Construction

The need to use non-combustible and cyclone rated materials shall be considered. Choice of construction
materials shall consider the architectural and security requirements that apply to the Region and/or site.

The preferred materials for the outdoor weatherproof structure are steel roof sheeting with galvanised
steel frame and supports.

Materials selection and connection methods of all materials (including but not limited to pipework,
supports, tank(s), platforms, frames, roof sheeting) and fixings shall avoid galvanic corrosion (from
contact of dissimilar metals).

Lighting

During work hours, lighting shall be sufficient for a person to easily read all markings on packages,
signs, instruments and other necessary items. To achieve simple designs that also minimise capital and
operating costs, the preference at outdoor facilities which are normally attended only during daylight
hours is to lay out the facility so that natural lighting provides the required illumination. Lighting shall
be designed to the requirements of DS28. To mitigate risk of explosion, light fittings within a hazardous
area must be selected in accordance with the requirements of AS/NZS 60079.10.1. Interior lighting
should be of at least the luminance specified in AS/NZS 1680.1.

Sufficient lighting shall be available on the installation’s internal roads during working hours."!

PPE, First Aid and Spill Kit Storage

The site shall include provision to store PPE, first aid and spill kit equipment that might be required for
use at the diesel storage area. These may be provided in a room such as a control room or switch room

! The majority of permanent diesel facilities will be at small sites (with minimal internal roads) that are normally only attended during
daylight hours, and therefore not likely require internal road lighting.
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close to the storage area. For sites without such a room, the PPE and first aid equipment shall be made
available on employee vehicles as identified through safe job planning and JSEAs.

5 DELIVERY REQUIREMENTS
5.1 Delivery Sizes

Storage tanks shall be sized so that delivery volumes can be accommodated in the volume contained
between the 95% fill level and low level alarm. Trucks are typically fitted with their own pump and
flexible hose for unloading the diesel from the tanker. Power is usually not required to be provided at
site for unloading.

Where there is a possibility that power is required to offload a delivery, a permanently mounted, external
weatherproof electrical power outlet conforming to the following specifications shall be provided for
truck mounted pumps:

a) Power outlet to be located away from the delivery hose connection point (to enable the pump to
be safely stopped in the event of a leak during discharge) but within 7.5 metres of the road
tanker;

b) IP56 rated combination switch and 4-pin plug socket for 3-phase, 415 Volts, 50 Hz at 20 Amp
rating with earth leakage protection (e.g. Clipsal 56 Series);

¢) Equipment rated for starting a 4 kW motor;
d) Earthing point close to plug outlet and earth leakage protection; and

e) The installation is to be in accordance with AS3000 and power supply authority regulations
including appropriate labelling.

It is the responsibility of the designer to confirm what type of deliveries will be received and include the
necessary load-in facilities.

5.2 Load-in Apron and Bund Sump

Road access to the load-in apron shall be designed to include a drive through route. If this is not possible,
as may be the case on brown field sites, a turning circle with a minimum radius of 12.5m for rigid truck
tanker will need to be incorporated!?. This is to enable the diesel delivery truck to be driven clear of the
facility without the need to reverse'’.

Should any portion of the site reside within a PDWSA, a trafficable (24-tonne rated'?) galvanised steel
grated apron shall be provided to manage any spillage during tanker unloading. The minimum
dimensions shall be 3m long by 2m wide by 280mm deep. The grating is dedicated for the rigid truck
delivering diesel and is therefore located near the load-in transfer point (note the length'® of flexible
transfer hose is typically 4m).

The grating shall be surrounded by an outer strip of concrete not less than 500mm wide on all sides.
There shall also be a small trafficable lip (less than 75mm high) around the outer perimeter of the
concrete strip for the containment of spills and prevention of excessive rainwater intrusion.

The grating shall be piped to either the diesel storage tank bund sump (in the case of a PDWSA) from
where the bund sump can be drained to site stormwater drainage via a 3-way valve, or to a dedicated
apron sump. Under normal conditions, this valve is closed to the “discharge to site drainage” position
so that any diesel spills are contained in the bund sump. During routine site visits, it is part of operational

12 Industry standard.

13 Industry best practice.

14 Load rating must suit the maximum vehicle gross (laden) mass that may attend the site.

15 Unlike AS3780, AS1940 doesn’t specifically stipulate a maximum allowable hose length that can be used during deliveries; instead, it
states that “it shall be kept to a minimum.”
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procedures to check the sump and open the valve to “site drainage” once it is confirmed to be only water.
Before leaving site, operations personnel shall revert the valve back to its normal state of ‘closed to site
drainage’.

The sump shall be fitted with a suitable level switch to provide warning when the content in the sump
has reached a set high level. The sump high level alarm shall be enunciated at the load-in area and on
the OIP/HML.

Load-in Transfer Point

For facilities with a dedicated standalone storage tank(s), the diesel is transferred from the delivery truck
into the storage tank(s) via an on-board transfer pump and the inlet connection point. During the load-
in operation, the tanker driver is usually located either near the connection point or at the vehicle delivery
pump, ready to stop the transfer.

The load-in connection point shall meet the following requirements:

a) It is to be located at a safe and ergonomic height for connection and disconnection — 1300mm
above ground level (where the driver stands to connect the hose is recommended)

b) It shall be located away from any on-site protected place or the plant boundary by at least 3 m.

c) It shall be a minimum DNS5O0 stainless steel male camlock coupling with matching dust cover.
The camlock coupling shall be pre-approved and of reputable make.

d) There shall be a lockable isolation valve immediately downstream of the coupling.
e) It shall be positioned horizontally.

The load-in point shall be provided with an appropriate means to capture and contain any minor spills
during filling. It shall be located so that it is over the bund or shall incorporate spill containment
sufficient to capture at least 15 litres.

Along with the camlock coupling, the load-in area shall have the following valves and equipment:

i.  Tank filling line isolation valves;
ii.  Large sized digital tank level indicators;
iii.  Tank high level visual and audible alarms; and

iv.  Alarm acknowledge push button.

The displays, lights and sirens shall be mounted on the load-in point in a neat and tidy arrangement. The
digital readout display of the tank level indicators shall be clearly legible to the delivery driver during
unloading, who would likely be standing next to the transfer pump control on his truck a few metres
away. The digital readout display shall therefore have a minimum character height of 38mm with a
sunshade fitted on top to prevent glare.

All valves and equipment shall be mounted at an easily accessible level and shall be clearly labelled
with an engraved stainless steel tag number and functional description e.g. VAXXXXX DIESEL TANK
1 FILL VALVE. Other signage which shall be displayed at the load-in point includes the maximum fill
level label as described in section 12, Placarding, Labelling & Signage.

The purpose of the maximum fill level label is so the operator and delivery driver can check that there
is sufficient storage space in the tanks to accept the delivery load prior to commencement of unloading.
The units used on the maximum fill level label for diesel shall be in litres and match the units used on
the tank level indicators, which should both match the units used on the delivery docket. This will
eliminate the need to provide a conversion chart at the load-in area.

All pipework and connections shall be rigidly fixed by pipe supports fastened to a secure location within
the load-in area. All fixings in the load-in area shall be 316 SS.
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6
6.1

6.2

6.3

6.4
6.4.1

6.4.2

STORAGE SYSTEM

Materials of Construction

All materials of construction used in any part of the system that may contact diesel shall be compatible
with it. Incompatible materials such as oxidising agents, on contact with diesel can result in the
formation of carbon dioxide and carbon monoxide, smoke and other toxic fumes. Care shall be taken to
select equipment for use in the diesel system as incompatible metals such as lead, tin, brass, bronze, and
zinc significantly increase sediment formation. Galvanised metal and terne-coated sheet metal are not
compatible with diesel at any blend level. Copper and copper-containing alloys should also be avoided.
These metals could be found in pumps, pump seals, check valve springs, electrodes in magnetic flow
tubes, and diaphragm seals for gauges, switches and transmitters. Non-metallic components shall be
rated for extended UV exposure.

Earthing and Bonding
Static electricity shall be controlled in accordance with AS/NZS 1020.
Lightning protection shall comply with the requirements of AS/NZS 1768 and DS21.
Earthing shall comply with AS/NZS 3000 and DS21.
NOTES:
1. Bonding and earthing are often confused with each other.

2. Bonding connects all items where static electricity might build up. For example, a tank, pump,
filling nozzle and receiving container could be connected through pipes with bridged flanges,
conducting transfer hoses and bonding wires and clips.

3. Earthing discharges dangerous currents into the ground. It is not intended to provide the
continuous circuit required for bonding and should not be used to control static electricity.

Hazardous Area (lassification

Where the release of combustible gases, vapours, liquids can be reasonably expected to occur in normal
and abnormal situations, a hazardous area classification shall be undertaken in accordance with Water
Corporation Standard HA-ST-02 “Hazardous Area Classification Standard”.

Storage Tanks

Self-Bunded

Use of double-walled tanks (without bunding) within a PDWSA is strictly prohibited. Standalone
double-walled tanks (i.e. without bunding) may only be used in locations that do not have site risks (i.e.
an environmental concern, such as an adjacent creek or river).

Scope, Categorisation and Location

Only tank(s) that are above ground with integral secondary containment (i.e. double-walled tanks) as
per section 5.9 of AS1940 shall be used for the storage of diesel's. The secondary containment of the
tank(s) shall be designed to contain the full volume of the primary tank. Under both AS1692 and AS1940
these fit the criteria as either category 3 or 4 tanks:

16 Double walled tanks are generally more cost effective than bunded tanks on a whole of life cost basis and standardisation of assets
provides O&M benefits.

Uncontrolled if Printed Page 23 of 43

Ver 1 Rev 0

© Copyright Water Corporation 2026



Design Standard No. DS 77

OWATER

Diesel Storage and Handling Systems

6.4.3

6.4.4

e (Category 3—Rectangular tanks and tanks with unconventional shapes, intended principally for
industrial use above-ground as either head tanks or storage tanks.

e Category 4—Horizontal cylindrical tanks of up to 150 m3 capacity, for underground* or above-
ground use, intended principally for industrial or service station use.

*Underground storage tanks shall not be used at Water Corporation sites.

Vertical tanks of any description, either category 5 or 6, shall not be used unless approved otherwise by
the Senior Principal Engineer - Water Treatment.!’

The location of diesel storages relative to security fences and on-site protected places shall be in
accordance with Table 5.3 of AS1940. For distances to protected places beyond the site boundary, table
5.4 of AS1940 shall be used. The separation distance to a protected place on an adjacent property may
be measured across the property boundary as if the boundary did not exist. Where there is no protected
place on the adjoining property the installation shall be in accordance with Table 5.3 of AS1940.
However, the location of diesel storages where potential future alterations on the adjacent property may
result in a breach of the AS1940 requirements for separation is a commercial decision that requires
approval from the Senior Principal Engineer - Water Treatment.

Material Selection

Category 3 or 4 diesel storage tanks shall be constructed of either low carbon steel or stainless steel in
accordance with the relevant sections within AS1692 Steel tanks for flammable and combustible liquids.

Design

Each storage tank shall include as a minimum the following nozzles and fittings:
a) One (1) flanged tank fill point inlet nozzle on the tank roof;
b) One (1) flanged outlet nozzle on the tank roof, located as far as possible from the scour outlet;
¢) One (1) flanged tank vent nozzle at the highest point on the tank roof;

d) One (1) flanged scour outlet nozzle on the bottom of the tank, located at the lowest point of the
tank to ensure that the scour can drain the entire tank* — e.g. inclusion of a sloping floor;

e) One (1) flanged nozzle on the top of the tank for connecting a level indicator;

f) One (1) flanged fuel return nozzle on the tank roof (only required for genset fuel return);
g) One (1) flanged dipstick nozzle on the tank roof;

h) One (1) interstitial space vent; and

1) Sufficient lifting lugs.

The floor of the storage tank shall be graded towards the scour outlet to ensure the tank can be drained
completely.

*Where the design of the tank is such that draining by gravity through the scour outlet cannot be
achieved, facility for the insertion of a suction spear though a fill pipe or other opening are deemed to
comply with the above requirement.

Note 1: as per AS1692 section 2.2.7 every fill pipe, suction pipe or dip pipe that enters through the top
of the tank and that is likely to be opened to atmosphere at some time during normal filling, shall be
provided with a liquid seal sufficient to ensure that the lower end of the pipe is submerged in at least 25
mm of liquid at all times after the initial filling.

!7 Because we have adopted dipping as a level measurement method, then vertical tanks results in working at excessive heights.
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Note 2: as per AS1940 section 5.9.2 (j), double-walled tanks with any opening (i.e. inlet/vent/overflow
pipes) that could be used to access the contents of the tank must be installed with an anti-siphoning
device.

Each tank shall be designed for the following criteria:
e Operating & Design Temperature: range appropriate to the site; and

e Operating & Design Pressure: atmospheric and hydrostatic

Adequate fixings at the base of each tank shall be provided to resist all relevant loads (i.e. seismic, wind
(including cyclonic)) as appropriate for the area in accordance with AS1170 series. Low-lying areas that
may be prone to flooding shall anchor the tank(s) to prevent floating, though alternatives such as a raised
site or a tank on a stand are generally preferred.

In accordance with DS31-02, all flanges shall be in accordance with AS2129 Table D, unless a different
flange standard has been adopted for the site for consistency. All flange bolt holes shall straddle the
centre line. All nozzle isolation valves shall be hard (double) flanged to the tank nozzles and shall be
sized according to the respective nozzle flange size, not the outgoing pipe size if it happened to be
smaller than the nozzle. The designer shall ensure there are no other fitting(s) between each isolation
valve and that the tank minimises the risk of potential leakage on isolation.

The designer shall provide drawings to the tank supplier which clearly show the desired location and
size of all connections and fittings on the tank(s).

A permanently affixed corrosion resistant compliance plate shall be provided on the outside of the tank.
This plate is best located at eye level and positioned so it can be read without stepping down into the
bunded area. The characters shall be at least Smm high and it shall contain the following information:

i.  Manufacturer’s name or Registered Trademark
ii.  Date of manufacture (month and year)
iii.  Serial number
iv.  Tank Identification number or Tag number

v.  Design Capacity (Volume L and Weight kg)

vi.  Maximum design service pressure and temperature
vii.  Maximum design specific gravity of content
viii.  Material of manufacture and grade

ix.  Design Code/Standard
x.  Tare Weight

Construction / Commissioning Plan Information

Prior to delivery to site, all single-walled tanks shall be hydrostatically tested using clean water filled
to the overflow level at the workshop. The full static head is to be held for a minimum of 12 hours.
Once installed, the tanks should be hydrostatically tested to the full static head again to check for any
damage which may have occurred during transportation or installation.

Prior to delivery to site, double-walled tanks shall be tested pneumatically for a minimum of 30
minutes by pressurising the space between the inner and outer walls.

All tanks shall be transported to site with blind flanges fixed to all nozzles to prevent dust and vermin
entering vessels. If a crane is required to install tanks, then soft sling rigs shall be used on the shackles
so as not to damage the lifting lugs.
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6.4.5

6.4.6

Commissioning shall ensure that the tank is dry and free from water prior to the first fill of diesel.

Hazard: Equipment failure resulting in injury to personnel and damage to equipment.

Number and Sizing

No more than two (2) tanks shall be provided for the storage of diesel. The storage tanks shall not be
inter-connected at their outlets. Provision shall be made so either tank can be isolated for specific
maintenance activities whilst the other tank continues with an uninterrupted supply of diesel.

Shelf-life can be a concern for the storage of diesel as its strength degrades over time. Also, the
frequency'® of diesel deliveries shall be considered when determining the bulk storage volume at a diesel
facility. On site diesel volume shall mirror actual usage requirements. For example, during periods of
known low use, diesel volume stored within the tank should be kept to a minimum.

Summary of tank levels/volume naming

High level = 97%

Normal (maximum) fill level <95%

“Working volume” is the volume between 95% and the re-order level (it must be > delivery
volume)

Low level = re-order level

“Reserve volume” is the volume between the re-order level and the minimum operating level

Low low level = minimum operating level

Minimum working volume storage (not to be confused with tank design capacity) shall allow for non-
delivery periods over long holidays such as Easter, Christmas and New Years Day. The working volume
storage should be optimally designed to ensure the frequency and quantity of deliveries are manageable,
particularly in remote areas (especially areas prone to flooding and isolation). Design of the storage
system should investigate the delivery logistics at the location taking into consideration any nearby
facilities on the same delivery route as diesel may be delivered in “milk runs” for some sites. Water
Corporation’s Procurement Branch and the diesel supplier should therefore be consulted early in the
design to ensure a reliable supply of diesel is available when the proposed facility commences operation.
Storage requirements should be reviewed for regional areas to align with site condition(s).

The storage tank shall be sized to receive an entire delivery at the reorder level to assure that there is
sufficient capacity to receive the delivery from the truck even with some remaining diesel left in the
storage tank. The storage tank will have a “reserve volume” between the re-order level (low alarm level)
and the low-low alarm level. The “reserve volume” provides a reasonable time period between when a
re-order quantity can be accepted (when the low level alarm is activated) and when the delivery truck
actually arrives. Under no circumstances shall the portion of the tank volume that is above the maximum
fill level (95%) be considered as part of the available working volume.

Plinths

Where the use of a bund is mandated, a concrete plinth or tank stand shall be provided for each storage
tank so that its base is at least above the 110% bund fill level. The bund floor shall be designed to support
the tank plinth or stand with a tank full to the top of its wall. Electrical and control cabling to tank valves
and instruments shall be installed above the plinth level so they shall be protected from any inundation
of the bund.

18 Currently, tanker deliveries in the metropolitan area can generally be accommodated on short notice without issues, as opposed to remote
sites that may require advanced warning when an order is required.
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6.4.7

6.5
6.5.1

6.5.2

Service Tanks

Service tanks are small standalone tanks, although typically larger than ‘belly’ tanks integrated within
generating sets. A service tank shall be located between a storage tank and the generating set(s) in the
following circumstances:

e when the storage tank is higher than the generating set(s);

e when the supply pressure that the generating set(s) can tolerate might otherwise be exceeded;
and

e for any other reason it is necessary to provide a limited storage or pressure controlling facility
close to the generating set(s).

The service tank shall be located as close as possible to the generating set(s). The location of a service
tank that is at a higher level than the storage tank typically shall be avoided (i.e. where diesel is pumped
from a storage tank to a service tank). For situations where this design is unavoidable and irrespective
of any level control device, a double contained overflow pipe back to the storage tank shall be provided.
The overflow pipe shall have sufficient capacity to return the full capacity of the pump discharge to the
storage tank.

All service tanks located outside of PDWSASs shall be provided with a means to capture any leak or spill
i.e. a double-walled tank. Service tanks located within PDWSAs shall provide an additional layer of
protection in accordance with section 3.

Interconnecting pipes and ancillary equipment located outside of a bund shall be double contained in
accordance with section 6.6.6.

Tank Level Monitoring

Dipping
Provision shall be made to ‘dip’ the diesel tank before each delivery. Dipping allows for cross-checking
against the electronic indicator’s digital display. It can also be used to check if water contamination has
occurred inside the tank. Dipstick systems shall comply with section 2.3.2 of AS1692. To allow use of
the dipstick, a vertical clearance of at least 2.5m shall be provided between the top of the tank and the
shade roof.

Level Indicator

Temporary tanks and genset belly tanks may rely on dipping as the sole means of level measurement.
Standalone bulk tanks that receive fuel deliveries shall be provided with an electronic submersible
pressure type level sensor to measure the amount of diesel in the storage tank(s). The material on the
wetted part of the instrument shall be corrosion resistant and compatible with diesel. If a diaphragm seal
is required to protect the indicator, the material of the seal and other components that will be exposed to
diesel shall be fully compatible with the chemical. Submersible pressure types often require knowledge
of the chemical's specific gravity (SG) for accurate measurements (diesel SG approximately 0.8 to 0.95).

The level transmitter shall be located for convenient maintenance access (and where sensor cable lengths
allow) without working at height. The signal used to calculate the amount of diesel in the tank(s) shall
generate high, low and low-low level alarms (LAH, LAL and LALL). The quantity shall be digitally
displayed locally at the load-in area as well as on the OIP and HMI. The preferred display quantity unit
is litres for diesel. The digital readout display shall have a minimum character height of 38mm with a
sunshade fitted on top to prevent glare.

The high level alarm generated shall also activate a flashing light on the load-in area to alert personnel
that a high level in the tank has been reached and there is the potential for a tank overflow if the
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6.5.3

6.6
6.6.1

unloading operation is not terminated. The high level alarm indicates normal/maximum fill level (95%)
has been exceeded and shall be set at a level which corresponds to 97% of tank capacity'.

The low level alarm generated from this instrument is used to notify the operator that the diesel re-order
level has been reached and should be set at a level which corresponds to the tank being sufficiently
empty to receive a full delivery. The low-low level alarm shall be set at just above (i.e. actual distance
above depends on accuracy of the level instrument) the obvert level? of the tank process outlet and is
used as a trigger to close the tank isolation valve and shut down the diesel system to prevent any transfer
pumps from running dry.

Overfill Protection Valve

Double-walled tanks shall be selected on the basis that their interstitial space is designed to contain an
overflow during a delivery. Where this is impractical or unachievable due to the size of the delivery
required, an overfill protection valve must be provided. In this scenario the overflow is designed to
bypass the interstitial space, and the overflow protection valve shall operate at the high level to prevent
overfilling of the storage tank(s). This valve is a single action type valve that provides positive shut-off
during a pumped delivery. The valve threads directly into, and is an integral part of, the filling line pipe
in section 6.6.1. When the liquid-level rises to a specific, pre-determined tank level, the valve
mechanism is released and automatically closes with the flow of the product. Any excess product left
between the valve and the fuel-delivery coupler is drained into the tank through internal drain vents. The
drain vents on the valve act as an anti-siphon, by introducing air/vapor into the fill line, to help isolate
the tank from a potential siphon due to a broken or leaking fill-pipe. The valve shall be fully adjustable
to allow for easy installation in new or existing aboveground tanks of various heights and storage
capacities.

Storage Tank Pipework

Filling Line

The diesel storage tank filling line shall be DN50 (minimum, based on requirements of delivery
companies). The fill line into the tank should be located diametrically opposite the outlet pipe to
minimise the possibility of any air entrainment during filling from interfering with the operation of the
transfer pump (if provided). As per AS1692 section 2.4.2, the fill line shall enter the top of the tank such
that liquid flows through a fully enclosed extension pipe to a discharge point that is not more than one
pipe diameter above the bottom of the tank. This arrangement is intended to reduce splashing during
filling and therefore reduce the generation of static electricity.

The fill pipe shall incorporate a pressure equaliser hole that connects the upper end of the pipe with the
upper tank space. If the pressure equaliser hole is more than 1.5 mm diameter, it shall be covered with
anti-flash gauze not coarser than 600 pum mesh.

Apart from a small section of fill pipework which is mounted at the load-in area, the filling line shall be
sloped 1 to 50 minimum to drain back to the storage tank. The height of the filling line shall not exceed
the pumping head of the delivery tanker’s onboard pumps.

Requirements for the load-in transfer point are described in section 5.3.

Commissioning Plan Information

Prior to the first delivery of diesel, the filling line shall be hydrostatically pressure-tested in
accordance with AS4041 to 1.5 times the operating pressure of the tanker pump and held for a
minimum of 30 minutes. A written test record is required by/for the diesel Supplier.

19 AS1940 section 5.3.3 clause b does not apply because dipping is being incorporated as a secondary additional safeguard (i.e. Water
Corporation has decided alarm indication is mandatory regardless of tank size).

20 The term “obvert level” is where the outlet pipe is horizontal, whereas for vertical outlets such as a bottom-outlet or a suction-style outlet
pipe (that draws from just above the tank floor), then the “obvert level” is taken to be the end of the pipe.
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6.6.2

6.6.3

6.6.4

Note: The tank shall not also be subject to the test pressure if it has a lower pressure rating than the
inlet pipe test pressure e.g. only rated for static head up to the overflow level.

Hazard: Equipment failure resulting in injury to personnel and damage to equipment.

Outlet Supply Line

The nozzle connection to the tank for the outlet supply line shall be positioned above the normal
maximum fill level of the tank. This supply line shall utilise an extended pipe so that diesel draws from
the bottom of the tank.

The diameter of each tank outlet nozzle and valve shall be selected to provide the required
outflow/transfer flow rate.

The design shall account for differential movement and the need to dismantle pipe sections in the future
i.e. for maintenance reasons.

Where an outlet pipe has a low section between the tank and the transfer pump (i.e. where it runs beneath
the gridmesh), it will be necessary to provide a manual drain valve along this line to facilitate the
complete emptying of this line prior to maintenance. These drain valves shall be DN15 ball valves with
securely supported extension spindles, so their handles are located just below the gridmesh grating for
ease of operation (using an extension spindle). As these valves have the potential to drain the diesel
storage tanks, their open/close position along with their purpose shall be clearly marked with appropriate
signage and their handles shall be lockable to prevent accidental or inadvertent incorrect operation.

Overflow Management

The tank shall be designed to contain any overflow during a delivery. The overflow shall be directed
into the interstitial space of the tank (the outer shell). An alarm shall be provided to alert the delivery
driver an overflow has occurred within this space.

Vent Line
The vent lines and discharge point shall meet all the following requirements:

e FEach tank shall have a vent line to allow venting of fumes during tank filling and vacuum relief
during tank emptying.

e The vent line shall be sized to ensure adequate air flow out of the tank during a filling operation
and adequate air flow into the tank whilst a transfer pump is operating or the tank is being
drained, without exceeding the maximum allowable operating stresses of the tank or causing
tank collapse under vacuum.

e The vent line shall be sized in accordance with section 5.4 of AS1940.
e The vent line discharge shall terminate in view of the filling operator.

e The vent discharge point shall be located at least 150mm above the top of the tank (but if the
tank has a shade roof, then the vent discharge point must be located above the roof), OR 4m
above the site finished surface level (whichever height is greater) and a minimum of 2m laterally
from any opening into a building, e.g. window, door, ventilator, air conditioner or a mechanical
vent intake to reduce the possibility of the entry of nuisance vapour. The vent shall be located
such that the opening into any building shall be outside the hazardous area.

e The vent discharge point shall be weather-proofed (to prevent entry of rainwater) and shall be
fitted with a “tropical midge wire” insect screen. This screen area shall be sized to not reduce
the effective vent area below the minimum required or cause undue back-pressure within the
tank.
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6.6.5

6.6.6

6.7

Return Lines

Where required, a diesel return line from the generating set(s) to the top of the diesel storage tank shall
be provided. This line acts as a relief for the pressure regulator located internally within the system. The
system keeps pressure to the engine constant, therefore, if the pump supply exceeds the engine demand,
the pressure will rise, and the regulator will open sending diesel through the return line back to the
storage tank. The diesel return line is an essential part of the system and shall never be blocked,
disconnected or be installed with valving. Where it is deemed necessary to install an isolation valve on
the return line, a pressure relief valve shall be used to bypass this isolation valve and discharge diesel to
the storage tank (in the event the isolation valve is closed while an engine is running).

Pipework and Ancillary Containment

Except where risk assessment has identified there is low risk of environmental harm (e.g. not within a
PDWSA and not in proximity of any sensitive environmental features such as waterways), all pipes and
ancillary equipment, not located within a bunded area, shall be provided with appropriate double
containment that prevents any escape of diesel to the environment. Double containment systems may
include proprietary pipe-in-pipe systems (including those that can take pump pressure) and other fully
sealed encapsulation methods (including sealed ducts that redirect leaks to bunds). It shall incorporate a
visible means of identifying that a leak has occurred. This may simply consist of low point(s) that have
a section of transparent pipe or drainage to an alarmed bund or tank. If low points are installed, then
provide facility to remove any diesel that collects there i.e. direct pumping of the liquid or provision for
drainage to a portable container.

Where tubing is double contained, the design shall incorporate an easy means of replacing the tubing
once it has reached the end of its service life.

The design of the secondary containment shall prevent water ingress.

Transfer Pumps

Pumps shall meet the requirements of section 6.4 of AS 1940 except where otherwise noted in this
design standard. Materials of construction for wetted parts of the pump in direct contact with diesel shall
be compatible and resistant to it.

Rotary vane, lobe or gear-based pumps shall be used where there is a need to transfer diesel from a large
storage tank to another smaller tank. Each pump shall comply with the requirements of the Water
Corporation’s design standard DS35 and shall include pump fault detection (e.g. diaphragm leak), an
integral pressure relief system and manual stroke adjustment. The pump shall be suitable for automatic
speed control via a variable speed drive. There will be a provision in the control to set a minimum pump
speed limit to prevent damage to the pump motor and to prevent infrequent “slugs” of diesel.

When procuring a pump, it is necessary to check the manufacturer’s internal pressure relief set point (as
this is typically pre-set) and this will need to be considered when setting up the external pressure relief
valve to ensure it will relieve before the pump internal relief system. External pressure relief valves shall
discharge to the suction side of the pump.

Commissioning Plan Information

The pressure setting of pressure relief valves shall be recorded on their valve tags

Hazard: Equipment failure resulting in injury to personnel and damage to equipment.

Pumps used for the transfer of diesel that are located within a PDWSA shall be located over the bund.
All other sites shall ensure that pumps and interconnecting pipework incorporate a system suitable for
the containment of any leaks or drips during transfer(s).

Uncontrolled if Printed Page 30 of 43

Ver 1 Rev 0

© Copyright Water Corporation 2026



Design Standard No. DS 77

OWATER

Diesel Storage and Handling Systems

6.8

7.2

7.3

7.4

Each pump shall be mounted on a suitable plinth with adequate access provided on all sides requiring
adjustment and servicing.

The transfer pipe between the pump and the application point should be kept as short as possible. Where
redundancy of the transfer pipe is required, provision shall be made to allow any one of the transfer
pipes to be used by either of the pumps to convey diesel. Cross-connection of the piping shall be
provided downstream of the transfer pump(s). Depending on the transfer point location and whether it
is above ground, or below ground, the pipework layout and design shall include joints, fittings and valves
to enable easy disconnection from the termination point.

Instrumentation and Controls Power Supply

A UPS-backed power supply shall be provided for instrumentation and critical equipment (e.g.
automatic tank outlet valve) whose battery backup is rated for the duration of outages of the site power
supply, typically a minimum of 8 hours or a minimum of 12 hours where the power transmission
traverses a bushfire prone area. Electronic instruments shall have a power supply conforming to Field
Instrumentation design standard DS40-09.

PIPEWORK AND VALVES
Pipe Design

Pipes and pipe joints shall be constructed from material(s) resistant to attack by, and compatible with
diesel under all service conditions. As such, all pipes shall be Stainless Steel 316 in accordance with
ASTM A312/A312M. Water Corporation has adopted this standard in recognition of the pipework
typically supplied by contractors and the desire to standardise on one pipe standard. It is recognised that
this pipe is a superior product in terms of mechanical strength and corrosion resistance (noting the
passivation requirements stipulated in Water Corporation’s Welding Specification WS-1 - Metal Arc
Welding). Where pressure piping is used, it shall comply with AS4041.

Pressure rating of each piping component (pipes, fittings, flanges, valves and appurtenances) shall be
determined with consideration of the manufacturer’s design guidelines for de-rating based on service
temperature and equipment servicing intervals. The Design Pressure of pipework shall not exceed the
lowest pressure rating of any piping component after all applicable derating factors have been applied.

Pipe Diameter

Pipe diameters downstream of the outlet supply pipe should ideally be selected to maintain flow velocity
as high as practical. Minimum pipe diameter shall consider flow rate, pipe length, material type and
maximum allowable pressure loss.

Pipe Fittings

Pipe fittings such as bends, tees and reducers are obstructive to flow. It is thus good practice to keep the
number of pipe fittings to a minimum to maintain the flow velocity. Where used, 90° bends should be
long radius type.

Pipework Connections

Diesel will migrate its way through the smallest possible leak path, particularly in a pressurised or poorly
installed system where inappropriate pipe jointing methods have been used. To minimise the risk of
leakage, environmental contamination, and fire hazards, diesel transfer pipework shall be designed,
installed, and tested in accordance with the requirements of this Standard, applicable Australian
Standards, and Water Corporation standards.

Double-containment of pipework and fittings shall be as per section 6.6.6 of this design standard.
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Pipe joints and fittings shall be installed strictly in accordance with the manufacturer’s installation
instructions, and where welding is adopted, in accordance with Water Corporation Welding
Specification WS 1 — Metal Arc Welding.

7.4.1 Selection of Joining Method
Joining method requirements vary by pipe diameter:
Pipe sizes < DN50
e 316 stainless steel tube and compression fittings.
e Terminations shall utilise compression fittings with BSP threaded connections, sealed using a
suitable fuel compatible sealing compound (e.g. Loctite 577).
Pipe sizes > DN50 and up to DN100
Pipework shall comprise 316 stainless steel pipe, either:
¢ Fully welded with flanged connections; or
e Screwed (threaded) connections using a suitable fuel compatible sealing compound (e.g. Loctite
577); or
e As determined by project specific requirements.
Note: the use of compression fittings in this size range is not permitted unless explicitly approved via
formal dispensation.
Pipe sizes > DN100
e Fully welded 316 stainless steel pipework with flanged connections (i.e. threaded, compression,
or press fit joints shall not be used for pipework above DN100).
Note: all compression fittings shall be checked with a compatible 'Go Nogo’ gauge for each brand of
fitting(s) used.
7.4.2 Press Fit (Crimp Style) Connections
Crimp style or press fit connections (e.g. Viega, AusPress or similar) are not approved for diesel
installations as a standard solution and shall not be used unless:
e A formal dispensation is granted by the Asset Manager; and
e The dispensation is supported by a documented, written risk assessment demonstrating that risks
have been reduced to ‘So Far As Is Reasonably Practicable’ (SFAIRP).
Where approval is granted, a written risk assessment shall be provided and address, as a minimum:
e Joint integrity and elastomer compatibility
¢ Installation quality control and inspection
e Operating pressure regime (pressurised vs suction)
e Spill detection and response measures; and
e Environmental exposure and failure consequences.
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7.4.3

7.4.3.1

7.5

7.6

1.7

Connections for Tanks to Gensets

Where diesel transfer pipework is connected between a tank and a generator set, vendor supplied ‘quick
connect’ couplings shall not be used for permanent installations. These fittings are prone to nuisance
leaks and present security risks (e.g. diesel theft). ‘Quick connect’ systems may only be used for
temporary installations and shall require approval from the Senior Principal Engineer — Water
Treatment.

The preferred arrangement for permanent installations is the tank outlet pipe shall run to the vicinity of
the genset where it transitions to a diesel-compatible rubber hose which connects to the genset (i.e. the
purpose of the flexible hose is to attenuate vibration from the genset, which might otherwise damage the
tank outlet pipe). This hose shall incorporate hydraulically swaged metal fittings at both ends. The
swaged BSP ends need to be sealed with a diesel-compatible sealing compound.

Flexible Hose

Flexible hose material shall be compatible with diesel and resistant to UV typically, Type B1 synthetic
or equivalent. Hoses shall comply with ASTM D1149, AS2683 and be conductive across their lengths.
Pressure ratings shall not exceed that which is stated within the manufacturer’s documentation. The
length of hose shall be kept to a minimum. Each end of a flexible hose shall incorporate swaged end
connections with BSP threads.

Flexible hoses shall be enclosed within a suitably sized outer pipe conduit to shield them from UV light,
and to provide stability and protection against mechanical impact of their adjacent connections.

Pipework Supports

Pipework shall be supported at specific intervals, with careful consideration given to (but not limited to)
the average pipe wall temperature, density of the flow medium, pipe diameter and wall thickness, and
stress loading on the pipe in accordance with AS4041. Pipe manufacturers typically provide published
data in their design guides and will be able to advise on the spacing of the supports. All supports shall
be constructed of materials suitably resistant to diesel. Mild steel may only be used as the material for
supports if hot dip galvanised (for corrosion protection) and rubber-lined (to avoid corrosion from
contact with dissimilar metals such as the diesel pipe). An insulative barrier shall be used to prevent
contact between dissimilar metals.

Pipework Testing

Designers shall nominate the test pressure and method in accordance with AS 4041. Calculation of test
pressure(s) shall comply with Appendix U of AS 4041.

Construction and Commissioning Plan Information

All pressure pipework shall be hydrostatically pressure tested in accordance with AS4041 before
being commissioned, to a test pressure nominated by the designer. If recommissioning after
repair/replacement and the designer’s nominated test pressure is unknown, the pipework should be
tested to 1.5 x the maximum design pressure. Care shall be taken to remove or isolate equipment from
the lines which cannot be safely tested to the same pressure as the pipework.

Hazard: Equipment failure resulting in injury to personnel and damage to equipment.

Valves

Valves shall be selected to meet the requirements of section 6.3 in AS1940. All valve components
including handles, actuators, balls, ball seals and O-rings shall be constructed of materials suitable for
contact with diesel. Except in the case of fire safe valves, natural rubber, as well as other rubberlike
elastomeric materials, including Nitrile and Buna N (NBR), can be used for seals, O-rings and gaskets.
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7.8

7.9

7.10

Brass, cast steel and stainless steel ball valves of sizes DN50 or smaller generally perform well in diesel
applications. At locations where larger valves are required, butterfly and diaphragm valves can be
considered as alternatives.

Valves shall have tags to indicate whether they are “normally open” or “normally closed”. For critical
valves, a sign should also be displayed alongside.

Flanges and Gaskets

All flanges shall be drilled in accordance with AS2129 Table D or ASME/ANSI B16.5, Class 150.
Flanges shall be provided with backing plates and 3mm full face gaskets at the flanged interfaces.
Backing plates shall be hot dipped galvanised in accordance with AS/NZS 4680.

Gaskets shall be P/RFTE or FPM (also known as FKM and Viton®) material stabilised with carbon
black?!. Nitrile rubber, often referred to as Buna-N or NBR, also offers excellent resistance to diesel.

Commissioning Plan Information (Construction)

Gasket material to be used with steel pipework services shall be as per section 7.8.

Hazard: Equipment failure resulting in injury to personnel and damage to equipment.

Fasteners

The selection and use of structural fasteners shall be in accordance with requirements and guidance
provided in the “Fasteners For Structural Applications” section of General Mechanical Design Criteria
standard DS30-02 and in the “Bolted Structural Joints” section of Mechanical Installation standard
DS38-01. Structural fasteners for suspended flooring shall comply with DS100. All fasteners used to
close flanged joints on pressure equipment (including pipework) shall comply with DS 38-02.

Underground Pipework
Where practical, diesel transfer pipework shall be above ground:
e which avoids damp conditions that favour corrosion,;
e allows ready observation of integrity/leakage;
e allows access for repair; and
e Dbecause it generally results in lowest whole-of-life cost.

Buried pipework (e.g. under trafficable areas) shall be installed in culverts and labelled for identification
purposes. Drainage shall be provided for culverts in which pipes are laid.

FIRE PROTECTION & MANAGEMENT

Installations shall demonstrate how all relevant requirements of sections 5 and 11 of AS1940 have either
been provided for or deviated from, via a risk assessment that is in an acceptable format for LGIRS. Fire
protection systems shall be appropriate to the hazard and include consideration of adjoining activities
and materials, so as not only to deal with incidents within the storage but also to reduce the potential for
the liquids to become involved through the escalation of another incident.

A minimum of one 2A 60BE powder extinguisher shall be available per diesel tank, or two such
extinguishers for multiple diesel tanks.

21 DS 33 Clause 15.6.3
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9.2

9.3

9.4

Design of the site shall allow for the containment and management of fire-fighting water to enable an
efficient and safe clean-up. The design and location of diesel storage tanks shall allow for emergency
vehicle access.

PROCESS CONTROL

Control Location

The diesel storage and transfer system may be controlled from the following locations:

a) Operator Interface Panel (OIP) — Full automatic and manual control is possible from this panel
located in the viewing room. Any operational mode can be selected from this panel.

b) Human Machine Interface (HMI) —The full system is monitored from these computers located
in the plant control room and in the Operations Centre at John Tonkin Water Centre through
SCADA. Controls carried out on the HMIs include ‘Transfer’ and ‘Stopped’ modes and input
of set points.

Load-in Control

Diesel delivery vehicles typically include an on-board transfer pump that is used for transferring diesel
to the storage tank(s). This transfer pump is powered by the vehicle and therefore there is no scope for
interlocking this transfer pump, which would otherwise reduce the risk of an overflow significantly.
Each tank is provided with a low (re-order) level alarm to ensure that diesel is only ordered when the
re-order point is reached. In addition to the high level alarm to reduce risk of overfill, the tanker driver
must manually ‘dip’ the tank before filling commences®.

Tank Level Alarms

The purpose of the diesel storage tank low-low level alarm is to protect the generating set(s) belly tanks
from running low and to prevent air from being entrained in the suction pipework. Therefore, the set
point for the low-low level alarm should be just above the outlet level of the tank (the amount above the
tank outlet is dependent on the accuracy of the instrument).

The low level alarm should be triggered at a level which corresponds to the tank being sufficiently empty
to receive a full delivery of diesel. This is also known as the re-order level. This alarm should generate
a “Re-Order” message on the HMI.

The high level alarm should be set at a level which corresponds to 97% of tank capacity. This alarm will
initiate the high level light on the load-in area and the high level alarm on the HMI.

A hand switch shall be provided on the load-in panel that can silence this siren, but the light will not
stop flashing until the alarm condition has been removed.

Transfer Pump Interlocking

Monitoring and interlocking of any pumps used to transfer diesel to avoid overfilling of downstream
service tank(s) or generating set(s) shall be provided. In addition to the requirement for a return line
(refer to section 6.6.5), at least two independent controls are required:

e Avoid overfilling - Transfer pump interlock based on high level detected by downstream service
tank(s) or genset ‘belly’ tank(s). One option for the two independent controls is to have
redundant level transmitters each with separate interlock control circuitry i.e. so that each will
continue to function to prevent overfilling in the event of failure of the other.

22 Required delivery quantity is provided before a site visit, and the pumping volume is then set by the tank delivery driver based on the dip
and level readings.
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9.6

10
10.1

10.2

10.2.1

10.2.2

10.3

e Avoid or at least reduce extent of overfilling - by use of pump flow monitoring and timers i.e.
this method combined with the level monitoring interlock would comprise the two independent
controls.

Gravity flow systems
At least two independent overfill shut-off devices are required:
e Mechanical overfill protection valve i.e. float valve; and

e Level monitoring of downstream service tank(s) or genset ‘belly’ tank(s) interlocked with an
automated inlet shut-off valve.

FCD, Drawings and HAZOP

Although diesel systems can often be delineated on various drawings as a ‘vendor package’, the process
design requirements of DS81 (HAZOP plus PFD, P&IDs and FCD) shall be provided for all diesel
systems irrespective of whether delivered as a ‘vendor package’.

LEAK DETECTION AND DECONTAMINATION

Diesel Leak Detection within the Bund

Detection of liquid shall generate the high level alarm and could indicate a spill (other than water) within
the bund. The characteristic strong odour would confirm that the spill is diesel. A portable probe could
also be used to confirm the content of the spill.

Decontamination

Further to the requirements listed in earlier sections, the design of the diesel facility shall accommodate
the following diesel decontamination methods:

Spills within the Bund

Applying large volumes of water to try and dilute diesel doesn’t have the desired effect as it would with
chemicals such as Sodium Hypochlorite or Caustic. Instead:

e For large spills, the bulk of the spill should first be pumped into a container or tanker and carted
of fsite to be handled by an experienced contractor.

e For small drips or spills, the spill should first be covered with an absorbent material such as
those supplied within a hydrocarbon spill kit. Once the liquid has been absorbed, the remaining
waste product should be collected and disposed of correctly.

The designer shall address stormwater that may be contaminated and how it will be appropriately
disposed of.
Transfer Pipe Purging

A connection point shall be incorporated for use of compressed air to purge the diesel transfer line.

Management of Fire Water from Site Emergencies

The site design shall address the issue of containment of fire water resulting from the management of a
site emergency. Contaminated fire water shall be contained within the site to enable proper safe clean-
up of this effluent. Contaminated fire water/effluent shall be disposed of appropriately. The design must
also address potential accumulation of stormwater in facilities designed to contain fire water/effluent.

Uncontrolled if Printed Page 36 of 43

Ver 1 Rev 0

© Copyright Water Corporation 2026



Design Standard No. DS 77

OWATER

Diesel Storage and Handling Systems

11

11.1

INDOOR STORAGE CONSIDERATIONS

Indoor systems should only be considered under exceptional circumstances and each tank shall not
exceed 1,000 Litres. The designer shall demonstrate that all other storage location options have been
exhausted, and it is not possible to locate the diesel outdoors under an appropriate shade roof structure.
Buildings have a substantial capital cost and increase fire risk. This cost shall be weighed against the
costs of a suitably engineered outdoor facility with a risk profile acceptable to the Asset Delivery
Representative.

Indoor systems will be subject to the following limitations:
e Ifusing multiple tanks, these are not to be interconnected;
e Provision shall be made to contain the spread of any small leak or spill; and

e Tanks are to be separated from each other, and from any other tanks, by at least 3 m (as per
AS1940 5.6.3.1.¢c).

For generating sets located indoors, consideration should also be given to materials of wall panels, roof
and doors including their insulation features and seals to minimise transfer of noise to the outside
environment.

Indoor structures shall also be designed to exclude wildlife, insects and vermin. Measures shall include
door seals, tropical midge mesh on ventilation openings, and brush ware around the edges of the roller
shutter to impede ingress of insects through the doorway when the roller shutter is in the closed position.

Internal lighting shall be on backup power supply (e.g. UPS) unless specifically not required in the
project User Requirements. Any building shall be equipped with internal emergency lighting that has
battery backup.

Ventilation

In accordance with Safe Work Australia’s “Workplace Exposure Limits” (WEL) effective 1 December
2026, the detection of diesel particulate matter (as respirable elemental carbon) shall not exceed 0.01
mg/m’ as a Time Weighted Average (TWA). The TWA is the maximum average concentration of an
airborne contaminant calculated for an eight-hour working day, based on a 5-day working week (40
hours). A worker must not be exposed to a level above the TWA over the course of an 8-hour working
day.

Diesel fumes are considered hazardous, so the minimum requirement for indoor installations is natural
ventilation to AS1668.4 combined with mechanical exhaust to DS30-02 and AS1668.2. The ventilation
system design shall incorporate the following key features at a minimum:

a) The minimum total area®® of direct natural ventilation openings shall be 5% of the floor area.

b) Openings for natural ventilation should be positioned on opposite sides of the room to maximise
cross-draught.

¢) Openings for natural ventilation should be provided at high and low levels to maximise the
benefits of thermal effects.

d) Velocity of air as it enters the mechanical exhaust hood shall be not less than 0.5m/s averaged
across the opening.

e) The exhaust fans shall be located near the floor and air shall be discharged vertically at a high
level above the building with a discharge velocity not less than 5m/s to prevent further
contamination of the area.

23 Free area after allowing for any reductions due to mesh guards, etcetera.
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The exhaust system shall be activated by a switch. For optimal energy efficiency, it is preferred to
control the exhaust fans by a temperature switch so that the fans operate automatically when an indoor
temperature set-point is reached.

Personnel Doors

All personnel door(s) shall be designed to meet the required fire rating and shall be fitted with crash-
bars for use as emergency exits. They shall open outwards, and the travel path of the doors shall not be
restricted by external features on the building or any other structure. External doors shall be metal-faced
to provide weather resistance and insulated to prevent heat transmission into the building. They shall
have pull handles and retaining hooks for holding in the open position. A hydraulic-operated door anti-
slam closer/damper shall be provided for each door leaf. Appropriate signs shall be fitted on the doors.

When determining the location of personnel access doors to the building, the required separation and
segregation distances outlined in AS1940 shall be maintained and if the floor area is greater than 25m?
two means of access are required. Consideration should be given to the potential inclusion of exit only
doors where personnel undertaking activities in the building may not be able to access the usual route
of entry/exit.

Load-in Area

Where filling is undertaken indoors, door access shall be provided for the delivery driver to gain access
to the load-in point located just inside the building. The doorway width shall be sufficient (2.5m
minimum) to allow movement of equipment into and out of the building.

Single curtain sheet roller doors that have been commonly used as the access door are not suitable as
they transmit a considerable amount of undesirable heat during hot weather conditions. Roller doors
shall have a thermal insulation core to minimise heat transfer into the area. The operation of these doors
shall be automated using heavy duty motors and they shall be equipped with a manual override chain.
These doors shall be industrial strength with galvanised fixtures and guides. If hinged doors are to be
provided for load-in point access, they shall be supplied and installed as for personnel doors.

Indoors Fire Protection and Management

In addition to the requirements of the general Fire Protection & Management requirements of section 8,
indoor installations shall demonstrate how all relevant requirements of sections 5 and 11 of AS1940
have either been provided for or deviated from, via a risk assessment that is in an acceptable format for
LGIRS.

Fire protection systems shall be appropriate to the hazard and include consideration of adjoining
activities and materials, so as not only to deal with incidents within the storage but also to reduce the
potential for the liquids to become involved through the escalation of another incident.

A minimum of at least one powder type extinguisher shall be located within 10 m of the tank load-in
connection, and hydrant protection as specified in Clause 11.5.4 and Table 11.4 of AS1940.

PLACARDING, LABELLING AND SAFETY SIGNAGE

The following safety signs and placards shall be provided for any diesel storage facility:

a) Combustible Liquid Placard DS WCSS023-1 shall be posted on or near each diesel storage
tank/area. These signs shall be displayed to be clearly visible from the normal direction of
approach.

b) Combustible Liquid Sign (Danger) DS WCSS105 shall be posted near the diesel storage area.
This sign shall be displayed to be clearly visible from the normal direction of approach.
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¢) Storage Tank Number & Volume Labels DS WCSS404 indicating the tank number and size
shall be posted on each tank. These labels shall be displayed at a level so that it is visible from
the normal direct of approach.

d) Maximum Fill Level Label DS WCSS402 shall be posted at the load-in area. These labels shall
be clearly visible to the person conducting the transfer of product into the storage tanks.

e) Buried Chemical Line Signs DS WCSS154 shall be used to identify diesel lines located in
culverts. These signs should be positioned at every change of direction or at a maximum of 50m
intervals.

f) Large Pipe Identification Markers DS WCSS452 shall be posted on pipework greater than
40mm to indicate pipe contents and flow direction. These markers should be prominently
displayed on the pipework to ensure the observer can clearly read the information.

g) Small Pipe Identification Markers DS WCSS454 shall be posted on pipework less than 40mm
to indicate pipe contents and flow direction. These markers should be prominently displayed on
the pipework to ensure the observer can clearly read the information.

Commissioning Plan Information (Construction)

All pipework, signs and placards shall comply with the requirements of DS79-04 Chemical Safety
Signage, Labelling and Markers.

Pipework installed in culverts shall be labelled for identification purposes.

Hazard: Personnel being unable to identify correct pipework to work on OR not being able to identify
or alerted of potential DG hazard(s).

Where a sign is fitted onto or near a door, the sign shall be easily visible with the door either open or
closed. This may require identical signs to be fitted to both sides of the door.

APPENDIX A: DESIEL PROPERTIES AND SAFE
HANDLING REQUIREMENTS

Some of the properties and safe handling requirements of diesel are included in the table below. Please
refer to Chem Alert available from the Safety & Wellbeing Sharepoint site for more information.

Name Diesel

Other Names Automotive Diesel Fuel

Formula XXXX

UN No N/A for Land Transport in Australia

(although it is a DG for Storage & Handling)

Hazchem Code 3Y
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Poison Schedule

DG Class

Packaging Group

Concentration

S.G.

pH

Colour

Not always consistently applied across industry

(although Schedule 5 can be common)

C1 Combustible Liquid

N/A for Land Transport in Australia
(although it would be PG III)

>95% Diesel, <5% Other ingredients

0.83 (approx.) at 20°C

5.5-8.0

Clear colourless to straw including fluorescent
green, blue or yellow

Hazard Statements

H304 - May be fatal if swallowed and enters
airways.

H315 - Causes skin irritation.
H332 - Harmful if inhaled.
H351 - Suspected of causing cancer.

H373 - May cause damage to organs (bone
marrow, liver, thymus) through prolonged or
repeated exposure.

Personal Protective Equipment

Wear splash-proof goggles.
Wear Viton or nitrile gloves.

When using large quantities or where heavy
contamination is likely, wear coveralls.

Where an inhalation risk exists, wear a Type A
(organic vapour) / Organic vapour respirator.

Avoid inhalation. Use in well-ventilated areas.
Where an inhalation risk exists, mechanical
explosion proof extraction ventilation is
recommended.

Any or all of the above may be required
depending on the task being carried out. Please
refer to “S022 Personal Protective Clothing and
Equipment and Work Wear” on the S&WB
website for more guidance.
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14 APPENDIX B: COMMISSIONING PLAN ITEMS

Commissioning Plan Information

As part of construction quality assurance, the bund floor slope shall be checked to confirm that
requirements have been satisfied. A test shall be conducted for effective drainage and absence of
ponding.

Hazard: Damage to assets, injury to personnel.

Commissioning Plan Information

A 24-hour hydrostatic leak test shall be conducted of the bund prior to the filling of its associated
storage tank(s) with diesel.

Hazard: Damage to environment

Construction / Commissioning Plan Information

Prior to delivery to site, all single-walled tanks shall be hydrostatically tested using clean water filled
to the overflow level at the workshop. The full static head is to be held for a minimum of 12 hours.
Once installed, the tanks should be hydrostatically tested to the full static head again to check for any
damage which may have occurred during transportation or installation.

Prior to delivery to site, double-walled tanks shall be tested pneumatically for a minimum of 30
minutes by pressurising the space between the inner and outer walls.

All tanks shall be transported to site with blind flanges fixed to all nozzles to prevent dust and vermin
entering vessels. If a crane is required to install tanks, then soft sling rigs shall be used on the shackles
so as not to damage the lifting lugs.

Commissioning shall ensure that the tank is dry and free from water prior to the first fill of diesel.

Hazard: Equipment failure resulting in injury to personnel and damage to equipment.

Commissioning Plan Information

Prior to the first delivery of diesel, the filling line shall be hydrostatically pressure tested in accordance
with AS4041 to 1.5 times the operating pressure of the tanker pump and held for a minimum of 30
minutes. Written proof of this test will be requested by the diesel Supplier and shall be made available
to them.

Note: The tank shall not be subject to the test pressure if it is only rated for static head up to the
overflow level.

Hazard: Equipment failure resulting in injury to personnel and damage to equipment.

Commissioning Plan Information

The pressure setting of PRVs shall be recorded on their valve tags

Hazard: Equipment failure resulting in injury to personnel and damage to equipment.
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Construction and Commissioning Plan Information

All pressure pipework shall be hydrostatically pressure tested in accordance with AS4041 before
being commissioned, to a test pressure nominated by the designer. If recommissioning after
repair/replacement and the designer’s nominated test pressure is unknown, the pipework should be
tested to 1.5 x the maximum design pressure. Care shall be taken to remove or isolate equipment from
the lines which cannot be safely tested to the same pressure as the pipework.

Hazard: Equipment failure resulting in injury to personnel and damage to equipment.

Commissioning Plan Information (Construction)

All pipework, signs and placards shall comply with the requirements of DS79-04 Chemical Safety
Signage, Labelling and Markers.

Pipework installed in culverts shall be labelled for identification purposes.

Hazard: Personnel being unable to identify correct pipework to work on OR not being able to identify
or alerted of potential DG hazard(s).

Commissioning Plan Information (Construction)

Gasket material to be used with steel pipework services shall be as per section 7.8.

Hazard: Equipment failure resulting in injury to personnel and damage to equipment.
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