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Petroleum storage systems have beenidentified as a significant source of soil, groundwaterand
surface water contamination which can have adverse impacts on people, property and the
environment.

The major environmental concerns with respect to petroleum storage come from:

e contaminationof soiland groundwater fromleaks orspills

e contaminatedstormwater run-off.

These guidelines have been developed to provide guidance to those responsible for petroleum
storage systems within the Australian Capital Territory (ACT).

Forfurtherinformation contactthe Environment Protection Authority (EPA) on 1322 81 oremail
environment.protection@act.gov.au, or visit www.accesscanberra.act.gov.au.

These guidelines have been prepared to provide guidance onthe EPA’s preferred methods for the
installation, operation, maintenance, and removal of aboveground and underground petroleum
storage systems, including used oil storage systems. These guidelines are advisory in nature. The
technical detailsinthese guidelines are suggested measures for meeting the requirementsinthe
Environment Protection Act 1997 (the Act).

These requirements are in addition to the Australian Standards AS 4897 — The Design, Installation and
Operation of Underground Petroleum Storage (AS 4897) Systems and AS 1940 — The Storage and
Handling of Flammableand Combustible Liquids (AS 1940). Readers are advised to refer to other
relevantand appropriate publications, especially where new practices and processes receive industry
endorsement.

The Act, supported by the Environment Protection Regulation 2005 (the Regulation), isthe primary
pollution control legislation to protect the environment inthe ACT. Underthe Act, all people have a
‘general environmental duty’ to take practical and reasonable stepsto preventor minimise any
environmental harm or environmental nuisance involved in conducting an activity. The Actand
Regulation are administered by the EPA.

Environmental harmis defined underthe Actas any impact on the environment as a result of human
activity that has the effect of degrading the environment (whethertemporary or permanent).

Environmental nuisance is defined underthe Actas an unreasonable interference with the
enjoymentbythe public, asection of the publicora person of a place or area, if the interference
caused or likely to be caused by dust, fumes, light, noise, odour or smoke, oran unhealthy, unsightly
or otherwise offensive condition because of pollution.

Controls are therefore required to ensure that spillage or leakage of petroleum productsinto the
environmentis minimised and the risk of environmental harm or environmental nuisance occurring
isreduced.
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An explanation of the Actand Regulation can be foundinthe General Environment Protection Policy
(General EPP) madeundertheAct. A copy of the Act, Regulation, General EPP and otherinstruments
underthe Act can be found at www.legislation.act.gov.au.

1.2.1 Environmental Authorisations

Larger scale petroleum storage facilities, designed to store more than 50m? (50,000 litres) of
petroleum products, are also required to hold an Environmental Authorisation (EA) underthe Act.
The onus ison the personresponsible forthe operation of the facility and associated infrastructure
to applyto the EPA foran EA.

Itisan offence underthe Actfor a personto operateafacility designed tostore more than 50m?3 of
petroleum productwithout holdingan EA in relationto thatactivity. Itis also an offence tocontravenean
EA, whichcarriesa maximum penalty of $100,000for a corporation.

1.2.2 Duty to notify

Environmental harm

Under Section 23 of the Act there is a duty to notify the EPA of actual or threatened environmental
harm. A person conductingan activity, such as the storage of petroleum products, has a duty to notify
the EPA as soon as reasonably practicable after becomingaware that the activity has caused, is
causingoris likelyto cause serious or material environmental harm from pollution. The nature of the
pollution, the action taken to deal with the pollution and any environmental harm it has caused must
alsobe reportedtothe EPA.

Incidents at petroleum storage facilities which must be notified include (but are not limited to):

e aleakorspillfroma petroleum storage system thatis causingor islikely to cause a significant
risk of harm to human health and/or a risk of material or serious environmental harm

e evidence onthessite of free-phase hydrocarbons in surface water or groundwater

e evidence that offsite migration of hydrocarbons could occur, is occurring or has occurred.

Contaminated land

Under Section 23A of the Act there is also a duty to notify the EPA of the existence of contaminated
land. The occupieror lessee of the land must notify the EPA in writing as soon as practicable after
becomingaware thatland which they are the lessee oroccupierof is contaminated in such away as
to present, oris likely to present,asignificant risk of harm to human health and/or arisk of material
or serious environmental harm. Actual or likely remedial works in excess of $5000 or the detection of
phase separated hydrocarbons in groundwater are examples of the existence of contaminated land
which require the EPAto be notified.

The Contaminated Land Notification Form can be found at www.accesscanberra@act.gov.au.

Furtherinformation on contaminated site managementand obligations of facility managers where
contaminationisdetected can be foundinthe Contaminated Sites EPP made underthe Act which
can be found at www.legislation.act.gov.au.
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Note: Copies of all environmental assessment re ports which identifyimpacts tosoil or groundwater atthe site mustbe
forwardedto the EPA.

Developmentapproval underthe Planning and Development Act 2007, building approval underthe
Building Act 2004 and approvals underthe Dangerous Substances Act 2004 may also be required for
petroleum storage systems.

Forfurtherinformation contactAccess Canberraon 1322 81.
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This section outlines the minimum standards forthe design andinstallation of petroleum storage
systems that can be used to mitigate pollution risks from petroleum products. The system should be
designed by asuitably qualified person and comply with all relevant Australian Standards, recognised
codes of practice, these guidelines and otherrelevant federal statutory requirements specificto the
design and installation of petroleum storage systems.

Alternative measures that achieve the same orbetter performance than the stated standards may be
used where justification is made toand accepted in writing by the EPA.

An underground petroleum storage system (UPSS), including underground waste oil storage systems,
should be designed, installed and maintained in accordance with AS 4897.

The EPA requires equipmentlevel 1as specified in AS 4897 for all new, significantly modified and
replacement UPSSs. A summary of the requirementsis provided below.

2.1.1 Tanks

The tanks of UPSS should meetthe following requirements:

e benon-corrodible and comply with Section 4.2.1 of AS 4897

e bedouble walled and have aninterstitial space between the two walls of the tank that is
capable of being monitored forany breach of eitherthe innerorouterwall of the tank

e beinstalledinatank pitthatisconstructedinaccordance with the manufacturers
recommendationsand AS 2758 — Aggregates and Rock for Engineering Purposes and AS 1141
— Methods forSamplingand Testing Aggregates

e have cathodicprotection, where required, as detailed in Section 2.1.4.

2.1.2 Pipework

Pipework (or product piping) should meet the following requirements:

e benon-corrodible and comply with Section 4.3.1 of AS 4897

e consistof double-walled piping and have an interstitial space between the two walls of the
pipingthatis capable of being monitored forany breach of eitherthe inneror outerwall of
the piping

e have cathodicprotection, where required, as detailed in Section 2.1.4.
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2.1.3 Tank fill points

Each tank fill point should meetthe following requirements:

e bededicatedtoonetank only
o beclearlylabelled andidentified
e provided with aspill containment device with a minimum capacity of 15 litres perfill point

e be accessible fromthe vehicleunloading orloading position with ahose nolongerthan 6
metres

e beaccessible forvisual inspection

e belocatedina positionthatisisolated from the stormwatersystem - overflows and spills
fromthe spill containment device should be directed to an oil/waterseparatorora
stormwater quality improvement device.

2.1.4 Cathodic protection

UPSS with steel tanks and piping should be cathodically protected to minimise the risk of corrosion
and the potential forleaks occuring.

The design and installation of these components should be in accordance with AS 2832.1 - Cathodic
Protection of Metals—Part 1 Pipesand Cables (Part 1 AS 2832) and AS 2832.2 - CathodicProtection
of Metals—Part 2 Compact Buried Structures (Part 2 AS 2832) and Section 4.3.2 of AS4897, and
should meet the following requirements:

e Tanks and pipingshould be coated with asuitable di-electric material

e The cathodic protection system should be designed by a corrosion specialist, installed in
accordance with theirinstructions and certified that the installation meets the requirements
of Part1 AS 2832, Part2 AS 2832 and Section 4.3.2 of AS 4897

e The cathodic protection system should have permanent test points to enable maintenance
and testing

e A UPSS should be electrically isolated from all components to whichitis physically connected
and forwhich cathodicprotectionis not intended, including beingisolated from the electrical
earth.

Cathodicprotection systems should be inspected and tested within sixto 12 weeks of installation
and at least everyyearthereafter, in accordance with Part 1 AS 2832, Part 2 AS 2832 and instructions
froma corrosion specialist.

The certification of the cathodic protection system shallbe retained by the personresponsible for
the operation of the UPSS forthe life of the system. When the personresponsible changes, all
documents must be transferred to the new person responsibleforthe operation of the UPSS.
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2.1.5 Tank pit observation wells

Tank pit observation wells should be installed within the tank pit of a UPSS to monitorfor the
presence of liquid which may containleaked orspilled petroleum products. Tank pit observation
wells can also be used to check forvapours.

Tank pit observation wells should meetthe following requirements:

constructed by a competentand experienced person
e |ocatedina positiontointerceptthe tank excavationarea

e installedineachindividual tank excavation area with aminimum of two tank pit observation
wells for excavations with two or more tanks

e installedsoasnotto penetrate the bottom of the tank excavation and terminate atleast
150mm below the bottom of the tank

e installed within 150mm of the lowest point of the tank excavation
o clearlylabelledto prevent unauthorised access and tampering

e sealedfromthe ground surface tothe top of the filter pack.

An above-ground petroleum storage system should be designed, installed and maintainedin
accordance with AS 1940 — The Storage and Handling of Flammable and Combustible Liquids and AS
1692 — Steel Tanks for Flammable and Combustible Liquids.

2.2.1 Self-bunded petroleum storage tanks

Self-bunded petroleum storage tanks are constructed of double-walled materials that provide double
protection againstleakage. If the inner wall breaks, the outer wall prevents the contents of the tank
from spillingand contaminating the surrounding area.

The installation of aself-bunded petroleum storage tank should meet the following requirements:

e the construction of the tank must be suitable to be filled with petroleum products

e there mustbe a clearaccess route to the fuel tank that is clear of clutter, hanging branches of
treesandelectrical lines

e thetank mustbe locatedina suitable position that gives consideration to the location of
waterways, the stormwater system, and drainage patterns on the site

e steel bollards mustbe installed to protect the tanks from damage
e thedispensingareas mustbe roofed withaminimumten degreeoverhang.

Note: Generators that have anincorporated fuel storage facility must have bundingwhich has the capacity to store at least
110% of the fuel storage ca pacity.

10
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2.2.2 Single-wall petroleum storage tanks

A single-wallpetroleum storage tankis constructed with asingle wall of material. The installation of a
single-wall petroleum storage tank should meet the following requirements:

e tank mustbe installed withinabundedarea
e bundedareamusthave a capacity of at least 110% of the tank’s volume
e bundedareamustbe roofed withaminimum 10 degree overhang

o spillswithinthe bunded areamust be recovered, removed and disposed by asuitably
gualified personto asuitably licensed facility, not discharged to stormwaterorsewer

o steelbollards mustbeinstalled to protect the tanks from damage
e construction of the tank mustbe suitable to be filled with petroleum products.

A personresponsible foranabove-ground used oil storage system must ensure thatitisinstalled and
maintained in accordance with the manufacturer’s specifications to prevent leaks from occurring.

An above-ground used oil storage tank must be installed inabunded area. For more information on
the requirements of the bunded area, referto Section 2.2.2.

An Equipment Integrity Test (EIT) is conducted to evaluate if an UPSSis leaking to the environment,
or is not providing containment as originallydesigned. An EITshould be performed on all new,
repaired and significantly modified UPSS afterinstallationis complete, but beforethe full
commissioning of the system.

An EIT should meetthe following requirements:

e capable of detectingaleak of 0.38 litres perhour, with a probability of detection of at least
95% and of false detection of 5% or lessin accordance with AS 4897

e conducted by a competentand experienced person who must provide the person responsible
for the UPSS with a certificate stating that the system passed the test, as well as the results of
the test- these documents must be keptforthe life of the UPSS

e Be a nationally approved and certified method of EITthat meets, ataminimum, the
requirementsor certification standards of the United States Environment Protection Agency
(USEPA).

11
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Airquality and noise are two potentially significant peripheral impacts of petroleum storage
operations.

Airquality can be significantly affected by petroleum vapour emissions. Petroleum vapour contains
toxicvolatile organiccompounds which contributeto localised and regional ground-level ozone air
pollution. Vapour recovery can be installed to recover petroleum vapours and limit their escape into
the atmosphere.

Stage 1 Vapour Recovery (VR1) capturesthe vapourdisplaced from underground storage tanks as the
tanks are filled by road tankers. All new, significantly modified and replacement underground
petroleum storage systems must have VR1fitted to the storage tanks (apart from diesel and LPG).

Stage 2 Vapour Recovery (VR2) captures petrol vapours at the petrol pump when motorvehicles refuel
and returns it to the underground fuel storage tank. VR2 is not a requirement of petroleum storage
facilitiesinthe ACT, howeverthe appropriateinstallation and use of these systemsis encouraged.

Vapour recovery systems should be fitted in accordance with AS 4897 and the NSW EPA Standards
and Best Practice Guidelines for Vapour Recovery at Petrol Service Stations.

Service station sites can have many noise sourcesincluding truck and car movements, fuel deliveries,
rubbish collection, operation of fuel pumping equipment, refrigeration and air conditioning plant,
vehicle wash and vacuuming facilities, mechanical repairs and fast food outlets.

The noise generated from these activities, and others, isregulated underthe Act and the Regulation.
Exceptwhere otherwise permitted under the Regulation, an activity causes environmental harmif
the noise emitted exceeds the noise standard set by either the Regulation oran Environmental
Authorisation atthe compliance point.

The Noise EPP made underthe Act provides guidance on meetingthe legislativerequirements to
prevent or minimise environmental harm.

12
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Managing wastewater and stormwater flow on asite with petroleum storage is critical to prevent
pollution to surface water, groundwater and soil. There are a number of pollutantsin addition to
petroleum found at petroleum storage facilities, including oil, grease, lubricants, engine coolant, and
detergents that have the potential to contaminate surface water, groundwater and soil. The design
of the site is critical to ensuring that the potential for stormwater contamination is minimised.

Contaminants from the site must not be released into stormwaterinfrastructure, roadside gutters, or
areas outside of the site.

This section provides guidanceto mitigate land, surface waterand groundwater pollution risks.
Alternative measures thatachieve the same or better performance than the stated standards may be
used where justification is made to and accepted in writing by the EPA.

The delivery of fuel into the petroleum storage system and the dispensing of fuel from the system
are considered high risk activities. In service stations these activities may be carried outin different
areas of the site.

This section appliesto petroleum storage systems installed priorto 1 January 2019.

4.1.1 Fuel delivery area

All ground surfaces withinthe fuel delivery area must be made of impervious material. Asphaltis not
consideredto be a suitable materialasit can react with petroleum products.

Drainage inthisarea mustbe directed to a spill containment deviceas detailedin Section 4.1.3.

Where the fuel delivery areaislocated outside of the covered fuel dispensingarea, itis
recommended that modifications are made to divert run-off to the treatment device forthe covered
fuel dispensing area. Alternatively drainage across the entire area can be capturedinan
appropriately sized Class 1stormwater quality improvement device.

Where the fuel delivery areaislocated outside the covered fueldispensing area, all reasonable
measures must be taken to preventspills entering stormwater infrastructure. Down-gradient
stormwaterdrains should be covered during fuel delivery and drip pans placed underall hose
connections.

Many oldersites may not have been constructed with adequate drainage and infrastructureto
contain spills and other contaminants onsite. However, the personresponsible for the site stillhasa
responsibility to ensure that practicable and reasonable steps are taken to prevent or minimiseany
pollution from the site that has the potentialto cause environmental harm. This includes maintenance
of any existing pollutioncontrol infrastructure installed, for example, cathodic protection, drains,
sumps andtriple interceptors.

4.1.2 Fuel dispensing area

The fuel dispensingareaistobe locatedina covered areato minimise the entry of stormwater. The
covered areashould be protected at the canopy line from the entry of surface waters from the

13
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uncovered areaby eithera grade change or grated drains, ora combination of both. Canopies should
extend to the maximum reach of nozzles and fromthat point have a 10 degree from vertical
overhangto minimise rainwater enteringthe fuel dispensing areas.

No vehicle should be refuelled outside of the fuel dispensing area.

No drainsthatdischarge directly to the stormwater system are to be located within the fuel
dispensingarea. Drainage in thisareamust be directed to a spill containment deviceas detailedin
Section4.1.3.

4.1.3 Spill containment

The following are acceptable controls for the containment and management of spills from the fuel
delivery areaandthe fuel dispensing area.

e Class 1 full retention oil water separator. The device must be fitted with a hydrocarbon level
visibleand audiblealarm and be sizedappropriately forthe catchment area of covered forecourt
area plusafuel spill from one fuel tanker compartment, priorto discharge to the sewer system
(subjecttoapproval fromthe relevant utility).

e C(lass 1 stormwater quality improvement device. The device must be fitted with a hydrocarbon

level visibleand audiblealarm and be sizedappropriately forthe catchment area of the site plus
a fuel spill from one fuel tanker compartment, priorto discharge to the stormwater system.

Note: A Class 1full retentionoilwaterseparatoror Class 1 stormwater qualityimprovement device must be designed to
meetthe requirements of British Standard BS EN 858-1 — Separator Systems for Light Liquids (i.e. oil and petrol)— Part 1:
Principles of Product Design, Performance and Testing, Marking and Quality Control and Stormwater Australia’s Stormwater
Quality Improvement Device Evaluation Protocol Field Monitoring.

4.1.4 Parking, footpaths and trafficable areas

Areas of the site which contain the parking areas, footpaths and trafficable areas are of lowerrisk
than fuel delivery and fuel dispensing areas, but stormwater falling on these lower risk areas may still
become contaminated. Theseareas should be hard surfaced. Itis preferable for stormwater from
these areasto be divertedto a treatment system capable of removinglitter, sedimentand oil
products.

The stormwater quality improvement device for these areas may include a high flow by-pass system
to maintain the quality of the discharged water during periods of high rainfall.

Stormwater quality improvement devices may include:

e Class1 full retention oil water separator with high levelvisibleand audiblealarm
e Class 1 stormwater quality improvement device for the catchment area of covered forecourt
area plus a one fuel tanker compartmentforthe largest compartment attending the site.

Note: AClass 1full retention oil water separatoror Class 1 stormwater qualityimprovement device must be designed to
meetthe requirements of British Standard BSEN 858-1 — Separator Systems for Light Liquids (i.e. oil and petrol) — Part 1:

14
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Principles of Product Design, Performance and Testing, Marking and Quality Control and Stormwater Australia’s Stormwater
Quality Improvement Device Evaluation Protocol Field Monitoring.

This section appliesto new petroleum storage systems installed after 1January 2020.

4.2.1 Fuel dispensing areas and fuel delivery areas

The fuel dispensing areaand fuel delivery areas are to be located in a covered areato minimisethe
entry of stormwater. The covered areashould be protected atthe canopy line from the entry of
surface waters from the uncovered area by eitheragrade change or grated drains, or a combination
of both. Canopies should extend to the maximum reach of nozzles and from that pointhave a 10
degree fromvertical overhangto minimise rainwater entering the forecourt areas.

No vehicle should be refuelled outside of the fuel dispensing area.
No stormwaterdrains are to be located within the fuel dispensingarea orfuel delivery area.

All ground surfaces withinthe fuel dispensing areaand fuel delivery area must be made of impervious
material. Asphaltis not considered to be asuitable material asit can react with petroleum products.

Drainage inthese areas should be directed to one of the following:

e C(Class 1 full retention oil water separator. The device must be fitted with ahydrocarbon level
visible and audible alarm and be sized appropriately for the catchment area of covered
forecourtareaplusa fuel spill from one fueltanker compartment, priorto discharge to the
sewersystem (subject to approval from the relevant utility).

e (lass 1 stormwater quality improvement device. The device must be fitted with ahydrocarbon
level visible and audiblealarm and be sized appropriately for the catchment area of the site
plus a fuel spill from one fuel tanker compartment, prior to discharge to the stormwater
system.

Note: A Class 1full retentionoilwaterseparatoror Class 1 stormwater qualityimprovement device must be designed to
meetthe requirements of British Standard BS EN 858-1 — Separator Systems for Light Liquids (i.e. oil and petrol)— Part 1:
Principles of Product Design, Performance and Testing, Marking and Quality Control and Stormwater Australia’s Stormwater
Quality Improvement Device Evaluation Protocol Field Monitoring.

4.2.2 Above-ground petroleum storage systems

All ground surfaces within the fuel dispensing areaand fuel delivery area must be made of
impervious material. Asphaltis not considered to be a suitable materialasit can react with
petroleum products. Nofuel should be dispensed outside of this area.

Drainage inthis area should be directed to a spill containment device as detailedin Section4.1.3or
where the above ground tanks are installed in an excavated bund, drainage is to be directed back
intothe bund.

15
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4.2.3 Parking, footpaths and trafficable areas

Areas of the site which contain the parking areas, footpaths and trafficable areas are of a lowerrisk
than the fuel dispensingareaandfuel delivery area, but stormwaterfalling on these areas may still
become contaminated. Theseareas should be hard surfaced. The stormwater capturedinthisarea
should be divertedto atreatment system thatis capable of removinglitter, sedimentand oil
products.

Treatments mayinclude:

e (lass 1 full retention oil waterseparator with high levelvisibleand audible alarm thatis being
usedintherefuellingand dispensing areas

e (lass 1 stormwater qualityimprovement device fitted with ahigh level visible and audible
alarm and be sized appropriately for the catchmentarea of the site plus a fuel leak from one
fuel tanker compartment, priorto discharge to the stormwatersystem

e suitablydesigned, sized and maintained bio-filtration system (also known as bio-retention
systems and raingardens) to retain and slowly filter stormwater

e proprietary cartridge mediafilter systems that have Australian field testing to comply with
Stormwater Australia’s Stormwater Quality Improvement Device Evaluation Protocol (SQIDEP)

The stormwater quality improvement device mayinclude a high flow by-pass system to prevent
remobilisation of previously captured pollutants.

Note: AClass 1stormwater qualityimprove ment device must be designed to meet the require ments of BS EN 858-1—
Separator Systems for Light Liquids (i.e.. oil and petrol) —Part 1: Principles of Product Design, Performance and Testing,
Markingand Quality Control and Stormwater Australia’s Stormwater Quality Improvement Device Evaluation Protocol Field
Monitoring.

4.2.4 Stormwater — water sensitive urban design

Water sensitive urban designisanapproach to urban planningand design that seeksto integrate the
management of the total water cycle to minimise the impacts of development, protect water quality,
make more efficient use of water, reduce the cost of water infrastructure, and address flooding.

Water sensitive urban design could be used in many parts of petroleum storage sites including the
roadways and footpaths within the site with bio-filtration systems or capturing roof water and using
this for toiletflushing. Forfurtherinformation see the ACT Water Sensitive Urban Design Guidelines
which can be found at www.environment.act.gov.au.

Spill kits are designed to be used on specificgroups of chemicals to contain and clean up small scale
spills.

Spill kits appropriate insize, typeand equipment to the identified hazards shall be kept onsite in
strategicand easily accessible locations. Kits shall consist of, but not be limited to, the following:

e oilabsorbent materials, booms and socks

e imperviousdraincovers
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e driptrays

e spadesandfunnels
e hydrocarbon compatible containers
e appropriate personal protective equipment (PPE).

Employees should be aware of the incident management procedures for the site, who to contactin
the eventof a spill and be trained in spill clean-up procedures.
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Mechanical workshops can generate waste including:

e waste oils, lubricants, coolants and solvents (e.g. thinners)
e paints
e acidsand alkalis

e oil/waterseparatorwaste liquid.

All repairs and servicingwork should be done within the workshop area. Washing must not take
place outside any designated wash bays within the workshop oran appropriately bunded and
enclosed wash area.

Wastewater from wash bays and workshop areas must drain to eitherthe sewerthrough an oil water
separator (or othertrade waste system approved by ICON Water) or to an underground storage tank
that isemptied by a licensed contractor. The wastewater must not drain to the stormwater system.
The wash area should be cleaned regularly to prevent the build-up of oil and other wastes.

Similarto mechanical workshops, wastewater from car wash facilities must be directed to an oil
waterseparator, priorto dischargingto sewer with the approval of ICON Water.

Chemicals should be storedinabunded and covered storage area. The bunded areashould be large
enoughto holdthe contents of the largest containerstoredinsidethe bund, plus 10% of its volume.

Material Data Sheets (MDS) are information sheets about the safe use, storage and disposal of
hazardous material. The MDS contains information that can save livesinan emergency. The MDS
should be keptonsite for every hazardous substance stored, handled or used. Ask the suppliers of
hazardous substances forthe MDS.

Liquids collected in the bunded areas should be pumped out by an ACT licensed waste contractor as
quickly as possible. Smallspills can be cleaned up with an adequate spill kit. Any absorbents used
must be disposed of appropriately to alicensed waste facility. Chemical spills must not be hosed or
washed downintothe stormwatersystem oronto land.

Hazardous wastes must be managed, transported and disposed of appropriately. The movement of
most hazardous waste must be tracked by the EPA duringits transport by an ACT licensed
transporterto an appropriately licensed facility for treatment, recycling or disposal.
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All sites which have a petroleum storage system should develop and implement an Environment
Management Plan (EMP). For sites with a petroleum storage capacity greaterthan 50m3 the
preparation of an EMP is a standard condition of the EA forthe facility.

The EMP must be kept up-to-date and amended as required and a copy must be available for
inspection by the EPA at the site. The EMP shouldinclude, butis notlimited to:

e details of the petroleum storage systemincluding the size, location and type of tanks and
piping

e theaddress, block and section number of the site

e the contact detailsforthe person responsible forthe system, including 24 hour contact details

o theleakmonitoring system fortanks and piping

o theleakand spill response procedures for the petroleum storage system

e theincidentmanagement procedures forthe petroleum storage system

e the maintenance schedule forthe petroleum storage system

e currentas-builtdrawingsforthe petroleum storage system

o details of all specifications adoptedin the design and installation of the storage system.

The purpose of leak detectionis to identify leaks from the underground petroleum storage system.

6.2.1 Underground petroleum storage systems and tank piping
All UPSSs require aleak detection system for tanks and piping.
Whereitis not practicable toimplementsuch asystem, asuitable alternative process to check for
any loss fromthe UPSSon a regularbasis must be implemented and acceptedin writing by the EPA.
There are various methods of leak detection available, including:

e automatictank gauging

e statistical inventory analysis

e interstitialmonitoring

e groundwater monitoring

o lineleak detection for pressure piping.
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More than one of these methodsis needed to satisfy the requirement that all practicable and
reasonable steps are taken to prevent or minimise any environmental harm. To meet bestindustry
practice, all leak detection methods should meetthe following requirements:

e atleastmeetthe detectionlimit of 0.76 litres perhour, with at least 95% accuracy
e be capable of detectingaleak fromtank(s) and piping
e beconductedat leastmonthly

e beinstalled, calibrated and commissioned in accordance with the manufacturers
specifications.

For furtherinformation onleak monitoring, referto AS 4897.

6.2.2 Underground used oil storage systems

All underground used oil storage systems with a capacity of more than 5,500 litresrequire aleak
detection system. Where itis not practicable toimplement such asystem, asuitable alternative
processto check forany lossfromthe systemonaregularbasis must be implemented.

There are various methods of loss detection available, including:

e automatictank gauging
e interstitialmonitoring
e manual tank gauging (fortanks having a capacity less than or equal to 5,500 litres).

For furtherinformation onleak detection and monitoring procedures, referto AS 4897.

Leak and spill response procedures are detailed procedures thatinclude appropriate responsesto a
leak orspill fromthe petroleum storage systemand action(s) taken in the event of an incident.

The incident management procedure will need to document how the person responsible forthe
petroleum storage system can meetthe following requirements:

e actionstaken by staff upon discovery of aleak or spill

e activation of emergency shutdown systems

o use of spill clean-up kits

e coveringof drain entrances and bunding of impacted waterways
e notification of Emergency Services where necessary

e assoonas practicable, take such actions as required toidentify the source and cause of a leak
or spill (referto Appendix A for furtherinformation)

e stopand mitigate anyimpactthe leak or spill is having, ormay have, on human health and the
environment.
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6.3.1 Discrepancy or loss investigation

When a potential discrepancy orlossisidentified by the leak monitoring system, AS 4897 outlines
the proceduresto be takento commence adiscrepancyorlossinvestigation. A discrepancy orloss
investigation should undergo athree-stage process, as outlined below:

Stage 1

Determineif the lossis due toan administrative, operational or mechanical cause. If the cause of the
lossis determined to be anadministrative, operational or mechanical cause thenitshould be
escalated tothe appropriate personnel. If the lossis unresolved, the loss investigation is upgraded to
Stage 2.

Stage 2

Physical inspection of the site. The physical inspection of the site includes a meter calibration, visual
inspection of pumps, visualinspection foran obvious leak and a visual inspection of the dipstick and
otherrelevant equipment. If the cause of the loss cannot be resolved at this stage, the loss
investigationis upgraded to Stage 3.

Stage 3

Physical testing of all the underground components of the system, including the tanks and pipes.

As soon as practicable aftera discrepancy is confirmed as aleak or spill, the person responsible for

the petroleum storage system must follow the incident management procedure to remove the risk of
harm to human health and the environment.

As soon as practicable aftera discrepancy orlossis confirmed as a leak or spill, the person
responsible forthe petroleum storage system must follow the incident management procedure to
remove the risk of environmental harm.

The procedures should detail the following:

e notification of the incidentto the EPA by calling 13 22 81

e actionstakenas soon as practicable to preventany furtherrelease of petroleuminto the
environment

e identification and mitigation of any fire, explosion or vapour hazards
e allstepstakento mitigate impacts of any petroleumthat hasleaked orspilled

e allstepstakento recoveror remove petroleumthat hasleaked orspilled, so that the site does
not pose a threatto the environmentorhuman health and safety

e removal or, where practicable, repair of leaking componentsin accordance with industry best
practice.
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The EPA recommendsthatthe personresponsibleforthe petroleum storage system engagesa
suitably qualified and experienced personto assistinthe development of anincident management
procedure.

To determine the type, extent and level of contamination that may be present, an environmentalssite
assessment (ESA) may be required. An ESA should address:
e contaminantconcentrationsinsoil, groundwater and surface water

o the potential effects of contaminants on publichealth, the environmentand building
structures.

The person responsible forthe petroleum storage system s required to keep records relating to:

o allincidents which have affected, is affecting or could affect the integrity of the storage
system

o fieldsamplingrecord sheets and chain-of-custody forms

o results of environmental monitoringincluding surface waterand groundwater

e reconciliationrecords forall fuelsand oils utilised and stored on site

e waste disposal certificates forany regulated or controlled wastes disposed off-site

e complaintsreceived by employees oragents, inrelation to pollutionfrom, oron, the site.

A maintenanceschedule is required which outlines the maintenance to be carried out onthe
petroleum storage system and associated equipment and pollution controls, including stormwater
quality improvement devices, water/oil separators, bunds, tanks, lines, gauges, indicators, probes,
sensors and any other measuringinstrumentsin the system. All checks, maintenance and calibration
(where necessary) mustbe carried outin accordance with the manufacturer’sspecifications.

All data produced by the gauges, indicators, probes, sensors, monitoring wells and any other
measuringinstrumentsin the petroleum storage system must be recorded in asuitable formatand
be available forinspection by the EPA.
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A copy of the as-built drawings and plans of the systemmust be included in the EMP and include the
followinginformation:

a plan of the site showingthe location of the petroleum storage system, including site levels
and contours

location of all buildings on the site
associatedinfrastructure including tanks, pipes, dispensers and vents
location of stormwaterand sewerage infrastructureand stormwater and drainage flow paths

the location of oil/waterseparators and stormwater quality improvement devices and, where
installed, location of bunded areas

location of all groundwater monitoring wells including the labels/codes by which they are
identified

location of tank pit observation wells

all fencesand gates

any unsealed ground surfaces.

All as-built drawings and plans mustincludethe date on which they were prepared.
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A competentandexperienced person should design the groundwatermonitoring well system withthe
following undertakenas a minimum:

e identifythe likely location/direction/flow of any existing or potentially contaminated
groundwater plume/flow by determining:

o thelocation of all tanks, pipe work, filling points and dispensers that are part of any
petroleum storage system onthesite

o thehydraulicgradientonthe site (to estimate the direction of groundwaterflow, atleast
three wells arerequiredin an approximately triangular pattern)

o topographicslope and boundary conditions on the site
o any variations, such as seasonal, that may occur to the site’s hydraulicgradient

o thelocationof any barriers or preferential pathways, such as service trenches, which may
be presentinthe substrate of the site.

e developaconceptual three-dimensional groundwater model (also known as asite
conceptual/model or SCM) to:

o maximise the likelihood of intercepting any groundwaterimpacted by hydrocarbons on
the site

o maximise the likelihood of intercepting groundwater entering the site, such as on the site
boundary up hydraulicgradient from the underground petroleum storage system.

The personinstalling the groundwater monitoringwell(s) is required to hold an ACT Drillers Licence.
The installation of agroundwater monitoring wellis generally exempt fromthe requirementfora
Bore Work Licence under Section 10 of the Water Resources Regulation 2007.

Groundwater monitoring wells must be installed in accordance with AS 4897 (Equipment Level 1)
and Edition 2 of the Minimum Construction Requirements for Water Bores in Australia (Land and
Water Biodiversity Committee, 2003).

Groundwater monitoring wells should be drilled to a depth that will enable groundwater at the site to
be effectively monitored. If a confining layer has been encountered and groundwater notfound by a
depth of 15 metres, drilling can cease, unless contaminationis present orlocal geology, such as
unconsolidated sediments or fracturesin the confininglayer,indicates that contamination could find
itsway to a greater depthinto the subsurface.

Where drilling forthe groundwater well has stopped before groundwateris encountered, a
scientifically defensible justification should be provided in writing to the EPA by the competentand
experienced person responsible for making the decision.
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Groundwater monitoring wells must:

e have a minimuminternal diameter of 50mm

e have sampling ports of suitable strength (e.g. ‘class’ of well casing), with machine slotted
sections appropriately located to enable sampling of groundwater

e be gravel packed
e have cement/bentonite seals between sections

e have alockable cap or gatic cover.

The porous mediasurrounding the monitoring bores should be composed of a material that does not
affect the accuracy of the sample (e.g. nosolvents should be used during the construction process).

The standpipe of monitoring wells must:

e beadequatelysealed nearground level with cement-based grout
e have alockable security coveroverthe top

o belocatedand constructedinsucha way as to preventdamage and surface waterand
extraneous material, such as dirtand insects, enteringthe wells.

Tank pit observation wells are installed within the tank pit of a petroleum storage system to monitor
for the presence of liquid which may contain leaked or spilled petroleum products. Tank pit
observation wells can also be used to check forvapours.

The monitoring of tank pit observation wells should be included in the six-monthly groundwater
monitoring. Referto Section 2.1.5 for furtherinformation.
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8 Groundwater monitoring

8.1 Groundwater sampling and analysis

Groundwater monitoring wells should be sampled and analysed within 30 days of commissioning for
the parameters outlined in Table 1.

Groundwatersampling and analysis should be undertaken annually thereafter forthe parameters
outlinedin Table 1where groundwater monitoring wells are installed or more frequentlywhere
leakage of the fuel storage systemis suspected. Details of the procedures and frequency of sampling
and analysis mustbe included inthe EMP forthe site.

The EPA must be notified of any exceedance of the specified groundwater parameters identified by
groundwater sampling and analysis. An exceedance of the groundwater parameters may indicate a
leak. The leak detection procedures for the facility should be implemented to determine the source
of the contamination.

Table 1: Groundwater monitoring parameters and criteria

pH 6.5 —8.5¢
Total Petroleum Hydrocarbons

Cc6-C9 No criterionsetatthistime
C10-C40 600pg/L2
BTEX(total)

Benzene 950ug/L?
Toluene 300ug/L*
Ethyl Benzene 140ug/L*
Xylenes

o-xylene 350ug/L3
p-xylene 200pg/L3
Total xylene 600pg/L3
Naphthalene 16pg/L3
Ethanol 1400pg/13
Lead(Total) 3.4ug/L3*

* forsites where leaded fuelswere stored

ANZECC & ARMCANZ (2000). Australian Water Quality Guidelines for Fresh and Marine Water Quality.
Dutch (2009) Intervention Level — Mineral Qil

CS NEPM (1999) —Schedule B1

ANZECC (1992) - Australian Water Quality Guidelines for Fresh and Marine Waters

A

Note: All analysis fororganicand inorganic substances must be fortotal concentrations.
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Groundwater should be monitored for the presence of hydrocarbonsevery six months. The monitoring
may include visualassessment or the use ofinterface probes and/or gauges.

The details of these tests should be recorded and include:

e thedate andtime of the tests

e any observations, such as evidence of odourorsheen orindication of the presence of free-
phase hydrocarbons

e the name and signature of the person who conducted the tests.

8.2.1 Visual assessment

To undertake avisual assessment, a single groundwater sample should be obtained using abailer which
meets the criteria outlined below. Immediately after the sample israisedfromthe wellvisual checks for
sheen should be carried out by looking across the watersurfacein bright light and checking the
outside of the bailerforasheenorany signs of hydrocarbons.

The transparent bailer used to obtain the groundwater sample must be either a disposable bailer used only
once, a bailer designated for exclusive use for that well or a bailer that hasbeen properly decontaminated
priorto being reused inanother well.

8.2.3 Interface probe assessment

The interface probe assessment should be carried out, before any water samplesare collected from
the monitoring well, by an appropriately qualifiedand experienced person using aninterface probe
with aresolution of one millimetre.The interface probe assessmentshould be able to detectthe
presence of aminimum thickness of three millimetres of free-phase hydrocarbons.

The interface probe should be slowlylowered into the monitoring well to intercept the top of the
water table in orderto detect the presence of any phase-separated hydrocarbons.
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Where impacts from petroleum products are detected in groundwater, a Groundwater Monitoring
Event (GME) Reportshould be prepared.

The purpose of a GME Reportisto provide informationto detail how the results may impact onthe
environment.

At a minimum, a GME Reportshouldinclude:

e an assessmentof the results against the groundwater sampling parametersin Table 1-
assessmentagainst othercriteriashould be undertaken whereresults suggest potential risks
to on and off-sitereceptors

e discussion onthe source of the groundwaterimpacts, where identified, including the steps
that have beenand are to be undertaken to preventthe furtherrelease of hydrocarbons-a
statementthatthe impacts relate to a historical source is only considered sufficient when the
EPA hasreceived previous information relating to these impacts

o full delineation of groundwaterimpactsin accordance with EPA endorsed guidelines,
particularly where the impacted wells are located close to the site boundary and in the
direction of inferred groundwater flow

e assessmentofrisks, against appropriatecriteria, to off-site receptors where off-siteimpacts
are identified

e proposedremedialstrategies forthe management of light non-aqueous phase liquid (LNAPL)
and high dissolved phase concentrations of the parameters listed in Table 1when detected
(Note:anaddendumtothe EMP will be required toincorporate the remedial and assessment
strategies for LNAPL/high dissolve phase management)

e proposedremedial measuresto reinstate the environmental value of the groundwater
resource where impacts above criteriaare identified orappropriate justification as to why this
isnot necessary

e whenasite hasbeensubjecttoan independent contaminated site audit (forexamplere-
tanking of the site), the monitoring results should be assessed against the criteria of the site’s
audit, whendifferentto the criteriainthe site’s EA, and appropriate comment provided to
ensure thatthe risks to human health and the environment, both on and off-site, remain
consistent with the findings of the site’s audit.

Where LNAPLis detected onsite, it should be managed in accordance with guidance issued by the
EPA.

Whenthe EPA has reasonable grounds to believe that petroleum storage activities have
contaminated soil or groundwater off-sitein such a way as to cause, or be likely to cause, eithera
significant risk of harmto human health ora significant risk of material environmental harm or
serious environmental harm, the EPA may, by written notice, require anindependent environmental
audit.
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The audit, whenrequired, must be undertaken by an EPA approved environmental auditorand must
audit the results of all environmental assessments, monitoring results and management actions,
including remedial actions, associated with the identified impacts from the fuel storage activities.
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9 Stormwater monitoring

The Regulation sets the water quality parameters for stormwaterin the ACT. Urban areas are
generally classified as ‘drainage and open space catchments’ in the Territory Plan Water Use and
Catchment General Code. This means thatthe Urban Lakes and Ponds (AQUA/3) and Urban Wetland
(AQUA/5) criteriafrom the Regulation are applied.

Exceedancesinthe sampling parameters provide information on whetherthe systemis operating
correctlyand is being maintained in accordance with the manufacturer’s specifications.

Discharge from a stormwater quality improvement device should be monitored biannuallyforthe
parameterslistedin Table 2.

Table 2: Stormwater monitoring parameters and criteria

oH 6-9

Electrical conductivity <1000 ps/cm
Suspendedsolids < 25mg/L
Turbidity <30 NTU
Dissolved oxygen > 6mg/L

Oil and grease < 10mg/L

Note: The results of the monitoring should be recorded on site and be available forinspection by the EPA.
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10 Modifications and repairs to petroleum storage
systems

Any significantmodifications or repairs to a petroleum storage systemshouldbe designed and
undertaken by acompetent and experienced person inaccordance with AS 4897.

Where contamination constituting material environmental harm (i.e. the cost of clean-up would be
greaterthan $5,000) is discovered during the modification process then notification under Section 23A
ofthe Actisrequired (see Section 1.2.2 for furtherinformation).

Note: Environmental ham is defined in the Environment Protection Act 1997.
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The person responsible forthe petroleum storage system immediately before itis decommissioned is
responsible forthe decommissioning and removal of the system.

An ESA should be undertaken and a copy of the writtenreport provided tothe EPA within three
months of ceasing operation of the system.

The petroleum storage systems should be decommissioned, removed and potential site
contamination assessed inaccordance with:

o AS 4976

e EPA Contaminated Sites EPP

e relevantEPAinformationsheets

e National Environment Protection (Assessment of Site Contamination) Measure 1999 as
amended May 2013 (National Environment Protection Council).

The EPA should be notified in writing of the decommissioning procedure within 28 days of
abandonment of atank or petroleum storage system. Notification may be providedby email to
environment.protection@act.gov.au.

All decommissioned tanks must be removed unlessthere are specificoperational orstructural
reasons as towhy they mustremain. These reasons must be outlined or substantiated by an
experienced and competent person.

Approval should be sought fromthe EPA whereverin-situ abandonment of a petroleum storage
systemsis proposed.

A copy of the consultant's final assessment report should be forwardedto the EPA for review and
endorsement within 15working days of the completion of the report.

Developmentapproval underthe Planning and Development Act 2007 and building approval under
the Building Act 2004 are required for decommissioning petroleum storage systems. The Dangerous
Substances Licensing Unit, Access Canberrashould also be contacted when decommissioning above
ground or underground petroleum storage systems.
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Includes butis not limited to:

AS 1692 —2006: Steel Tanks for Flammable and Combustible Liquids

AS 1940 - The Storage and Handling of Flammable and Combustible Liquids

AS 2885.0 —2008: Pipelines—Gas and Liquid Petroleum —General Requirements

AS 2885.1 —2012: Pipelines—Gas and Liquid Petroleum —Design and Construction

AS 2885.2 —2012: Pipelines—Gas and Liquid Petroleum —Operation and Maintenance

AS 4897 - The Design, Installation and Operation of Underground Petroleum Storage Tanks
AS 4976 —2008: The Removal and Disposal of Underground Petroleum Storage Tanks

AS 4977 —2008 Petroleum Products—Pipeline, Road, Tanker Compartment and Underground
Tank Identification

AS /NZS 1020 —1995: The Control of Undesirable StaticElectricity

AS/NZS60079.10.1:2009 - Explosive Atmospheres — Classification of areas —Explosive gas
atmospheres

Building Act 2004

Dangerous Substances Act 2004

Environment Protection Act 1997

Environment Protection Regulation 2005

Planning and Development Act 2007

Work Health and Safety Act 2011

EPA ContaminatedSites EnvironmentProtection Policy

EPA Environmental Guidelinesfor the Preparation of an Environment Management Plan
EPA General Environment Protection Policy

EPAinformationsheets

Minimum Construction Requirementsfor Water Bores in Australia (Land and Water Biodiversity
Committee 2003)

National Environment Protection (Assessment of Site Contamination) Measure 1999 as amended
May 2013 (National Environment Protection Council).
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Competent and experienced person

As definedin AS 4897, a person with appropriate practical and theoretical knowledge and actual
experience to carry out a particulartask safely and effectively. This person has the necessary ability
and trainingand all the relevant qualifications, accreditations, certifications, licences and approvals
required forthe particularactivity with which he orshe is concerned, an understanding of relevant
statutory requirements and of AS4897, and an appreciation of the hazardsinvolved. The personis
also able to recognise the need forspecialistadvice orassistance when necessary and to assess the
importance of the results of examinations and testsinthe light of their purpose.

For the purposes of assessing potential contamination the person must be able to demonstrate that
they meetthe competenciesfoundin Schedule B9 Guideline on Competencies and Acceptance of
Environmental Auditors and Related Professionals of the National Environment Protection
(Assessment of Site Contamination) Measure 1999 as amended 2013.

Environmental Authorisation (EA)

Means an environmental authorisation under Part 8 of the Environment Protection Act 1997.

Environment Protection Authority (EPA)

Means the statutory position established under Section 11 of the Environment Protection Act 1997.

Fuel delivery area

The area where fuel tankers undertake tankfilling and includes the remote fill points and spill box.

Fuel dispensing area

The immediate areasurroundingthe fueldispensing bowsers where vehicles or otherequipment and
containersare routinelyfilled and at which there is a higherrisk of contamination.

Light Non-Aqueous Phase Liquid (LNAPL)

An organicorinorganicliquid thatis not miscible with waterand has a specificgravity lessthan 1.0
(e.g. petrol, diesel etc.). Once aLNAPLinfiltrates the ground it will stop atthe height of the water
table because the LNAPLisless dense than water.

Material environmental harm

Material environmental harm means environmental harm:
(a) thatissignificant, including environmental harmthat becomes significant—
(i) overtime;or

(ii) duetoits frequentrecurrence;or
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(iii) due toits cumulative effect with otherrelevant events; or

(b) thatis to an areaof high conservation value, otherthan harmthat is trivial or negligible; or
(c) thatresultsinlossor damage to property to the value of more than $5,000; or

(d) thatresultsin necessary remedial action costing more than $5,000.

Petroleum products

Any fuel that consists predominantly of a mixture of hydrocarbons derived from crude oil whether or
not the fuel includes additives (such as ethanol)andincludes oil and used oil.

Product piping

Piping that routinely contains petroleum product. For the purposes of this document, vent piping and
vapourrecovery pipingare not classified as product piping.

Serious environmental harm
Serious environmental harm means environmental harm:
(a) that is very significant, including environmental harm that becomes very significant—
(i) overtime;or
(ii) due toitsfrequentrecurrence;or
(iii) due toits cumulative effect with otherrelevant events; or

(b) that isto an area of high conservationvalue and is significant, including environmental harm
that becomessignificant—

(i) overtime;or
(ii) due toitsfrequentrecurrence;or
(iii) due toits cumulative effect with otherrelevant events; or
(c) that resultsin loss or damage to property to the value of more than $50,000; or

(d) that results in necessary remedial action costing more than $50,000.

Significantly modified

Any modificationtoan underground petroleum storage system thatinvolves the replacement of half
or more of the tanks in a system.

Stage 1vapour recovery

A system of pipes andvalves designed to capture fuel vapouremissions as fuel delivery tankers
unload petroleumtorefill the underground tanks. The system captures the vapours that are
displaced from the underground tank and diverts them back to the tanker compartmentinstead of
releasingthemto the atmosphere through the tank’s vent pipe. This vapouristhenreturnedto the
fuel terminal whereitcan be recondensed back to motor spirit.
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Stage 2 vapour recovery

A system designed to reduce the emission of vapourto atmosphere by capturing fuel vapourasa
vehicle’s fuel tankis being refilled. The fuel entering avehicle’s fuel tank displaces vapourwhichis
captured at the fill pointthrough the nozzle with the aid of an added vacuum system andis returned
to the underground storage tank.

Territory Plan

Statutory instrumentunderthe Planning and Development Act 2007.

Underground petroleum storage system (UPSS)

As definedin AS 4897, one or more completely or partially buried tanks that contain or are intended
to contain petroleum, leak monitoring systems, cathodic protection and all product pipingto, from or
associated with the tanks and up to the inlet part of the dispensers.

36



ENVIRONMENTAL GUIDELINES FOR PETROLEUM STORAGE IN THE ACT

Appendix A: Loss detection investigation

The following checks may be undertakenin orderto assistin determining the cause of adiscrepancy
identified duringaloss monitoring procedure.

Suspected issue to

investigate

Loss/Gain?

System Check

Dip stick

Loss or gain

Checkthe following:
e dipstickfor wear/damage andreplace if necessary

e each tankhas the correct dip stick

e ifusingautomationtankgauging, thatthe systemis
operating to the manufacturer’s specifications.

Dispenser pumps are
over or under dispensing

Loss or gain

Check the following:

e thatdispensertotalsand console totals are recorded and
operating withintheiracceptedtolerances and thatthe
records produced by each, forthe same period, correlate
withinacceptable limits

e the maintenance schedule and calibration of dispensers.

Equipmentintegrity test
(EIT)

Loss or gain

If none of the above investigations reveals areason forthe
discrepancy inthe reconciliation records, an EIT may be considered
and performedinaccordance with AS 4897.

Interstitial monitoring
(for appropriately
designed storage systems
only)

Loss

Check:

e thesystemisactive

e |eakdetection measurements (e.g. liquidlevels orpressure
levels)are within the manufacturer’stolerances

e |eakdetection measurements have been recorded forthe
system

e when previouslossesoutside the manufacturer’s leak
detectiontolerances have beenreportedinthe last six
months, undertake furtherinvestigation of the systemto
identify the source of leak.

Human error Loss orgain  [Check:
e storage systeminstallation records (was the installer
accredited/ certified?)
e forinaccurate measuring/recording
e deliverylosses/tankfilling activities
for inadequate system management
o failure tocomplete physical system checks.
Inventory records Loss orgain  [Checkthe inventory control records of the preceding three months

(or to a pointwhen records are deemed satisfactory)to ensure the
discrepancy has not been caused by a record keepingerror.
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Loss/Gain?

System Check

Pumps and piping
manifolds

Loss

For a dispenserwithapump locatedinside the dispenser unit,
remove covers and check valvesand pipe work for leaks, both
during operation and when switched off. For submersible pumps,
liftthe pit coverand check wells forleaks. For piping manifolds, lift
the pit coverand checkfor any leak.

Recentrepairs
undertaken on storage
system

Loss or gain

Check:
e maintenance records
e ifrepairand reuse was undertaken, whether compatible
materials were used.

Sales test

Loss or gain

Determine tank and dispenser relationships by identifying single
stock systems. Establish opening stock datum and do not alterthe
single stock systems for the duration of the sales test. During the
salestestthe operatorshould satisfy the requirements of the
delivery procedures and run the testforfive days unless significant
loss or gainvariations can be determinedin ashorterperiod. The
final stock reconciliation should be performed by the person
responsible.

Security/pilfering

Loss

Check:

e forsitesthatdo notoperate continuously (non-24hour
sites) that all tank openings (e.g. dip and fill points) are
secured, in particularafterhours

e on self-serve sites, that controlled authorisation of
dispensersis operating

e whereavailable, CCTV orsimilarsecurity systems.

Tank pit observation
wells and groundwater
monitoring wells

Loss

Check:

e foranyevidence of petroleuminthe tank pitobservation
well and/or groundwater monitoring well usinga measuring
instruments such as an interface probe ora clean see-
through bailer lowered slowly into the wellto observe
waterinterface

e forvapours by using portable gas analyser

e undertake furtherinvestigation of the system to identify the
leak source.

Temperature

Loss or gain

e deliverytemperature correction
e calculations have been temperature corrected to 15°C (or
recommended ambienttemperature).
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Suspectedissueto Loss/Gain? System Check

investigate

Vents Loss Check:

e ventcaps for anyvisible blockages

e ventsforevidence of petroleum blow-out at eithervent
outletorbelow vents on ground or buildings.

Water Gain Check each tank for the presence of water by:

e useof aninterface probe

e water-finding paste on adipstick

e identify entry point(s) (e.g.if tank hasa hole orwateris
enteringviaopenvalve, fill point, etc.).

Note: The Australian Standards are to be complied with where they are notin conflict with the ACT Guidelines.
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