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SECTION 1 - GENERAL INFORMATION
1

PRIMARY INFORMATION

1.1

PURPOSE OF THIS DOCUMENT

This document has been prepared to support a Long Route Licence application for a
Scheduled Premises with the Environmental Protection Authority of Victoria for the premise
located at 20-22 Berwick Road, Campbellfield Vic, 3061. Envirostream Australia Pty Ltd
(Envirostream) as the applicant is currently conducting battery recycling activities and
proposes to increase the volume of this material to meet the forecast demands from
customers requiring a recycling solution for end of life batteries. The facility lies within the
Industrial 1 Zone (IN1Z) and is subject to the conditions of clause 33.01 of the Hume
Planning Scheme (Hume City Council, 2020).
End of life batteries recycled by Envirostream are classified as both specified electronic
waste (e-waste) and e-waste by the Environment Protection Act 1970 Waste Management
Policy (E-Waste) and the Environment Protection (Scheduled Premises) Regulations 2017. As
this facility has the capacity to process more than 500 tonnes per year (t/y) of specified ewaste a license to operate is required under section 20(1) of the Environment Protection Act
1970.

1.2

ENVIROSTREAM AUSTRALIA PTY LTD

Envirostream Australia Pty Ltd, a Victorian based company, is the first on-shore mixed
battery recycling company created in 2017 to develop safe and innovative management
solutions for one of the biggest emerging challenges for the Australian waste industry.
Envirostream is developing within Australia a full lifecycle solution for end of life battery
recycling that includes:
•
•
•
•

More local jobs;
Diversion of end of life batteries from landfill;
Local economy contributions (retaining precious commodities rather than
exporting); and
End of life battery collection and education.

Envirostream’s parent company, Lithium Australia NL has more than three years continuous
investment in e-waste recycling. This investment includes sponsorship of technology
partners Swinburne University of Technology and the Australian Nuclear Science and
Technology Organisation to find practical cost effective and sustainable solutions for the
handling and processing of e-waste.
Envirostream at present, operates the only facility in Australia for recycling alkaline, nickel
metal hydride (NiMh) and lithium-ion batteries, producing a powder referred to as a mixed
metal dust, which contains the chemical compounds responsible for the storage and
transfer of the battery’s electrical energy. The mixed metal dust produced from lithium-ion
batteries contains the critical battery metals of cobalt, nickel, manganese and lithium and is
exported for refining. The mixed metal dust produced from alkaline batteries which contains
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zinc and manganese is sold into the steel industry, with research and development currently
underway to assess its application as feedstock into the fertiliser industry. Other byproducts from the shredding and separation process include copper/aluminium, steel and
plastic recyclables.
Envirostream collects spent batteries through a network of collection points as well as direct
delivery to its facility in Campbellfield. Five principal end of life battery streams are
collected, alkaline, lithium-ion batteries, nickel metal hydride, nickel cadmium and lead acid,
which arrive both as sorted and mixed parcels. Only alkaline, nickel metal hydride and
lithium-ion end of life batteries are processed, whilst, nickel cadmium and lead acid
batteries are sorted and on sold to specialist recyclers/processors.
Envirostream provides a solution to the problem of end of life batteries disposed into
landfill, currently as high as 95%. As Australian states follow Victoria’s lead in banning the
disposal of batteries into landfill and combined with the implementation of the battery
stewardship program, the expected volume of batteries collected for recycling will increase.
Envirostream has recognised this need and opportunity and developed unit processes to
sustainably and ethically deal with this issue. Envirostream is committed to the circular
economy and reducing reliance on raw materials in production processes by continuously
cycling materials of all types back through supply chains.

1.3

COMPANY LEGAL ENTITY

Key company legal details are as follows:
Full name of company: Envirostream Australia Pty Ltd
Trading Name: Envirostream Australia Pty Ltd
Australian Business Number: 41 617 582 420
Australian Company Number: 617 582 420
Registered Address: 606 High Street, Kew, Victoria 3101.
A works approval application Company Legal Entity form and ASIC company search are
included in Appendix A.

2

LAND USE

2.1

PLANNING AND OTHER APPROVALS

The premise is located at 20-22 Berwick Road, Campbellfield, Victoria 3061 and is classified
as an Industrial 1 Zone (IN1Z) and subject to the conditions of clause 33.01 of the Hume
Planning Scheme. The operation of the facility is classified as Material Recycling which under
the conditions of use requires a land use permit, issued by the Hume City Council as the
planning authority.
An application for a land use permit has been initiated with the Hume City Council with the
final application scheduled for submission on or before 02-Oct-20.
Contact details of the planning authority are list as follows:
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Hume City Council
PO Box 119 Dallas Vic 3047
Pascoe Vale Road Broadmeadows Vic 3047
Contact information:
Telephone: 61 03 9205 2200
Email: email@hume.vic.gov.au

2.2

CHOICE OF LOCATION

The choice of location was based on the following three factors:
1. Proximity to battery collection network operated by the company;
2. Proximity to the company’s e-waste sorting and recycling facility located within
several kilometres of this facility; and
3. The location was an existing industrially zoned land use area positioned some
distance away from residentially zoned land use areas.
The following map, created using VicPlan© accessed from the Victoria State Government
Department of Environment, Land, Water and Planning, shows the premise zoning
classification in relation to surrounding environs.

Figure 2-1 Zoning map (source VicPlan© website)

In accordance with clause 33.01-1 the land must be at least 30 m from land (not a road)
which is in an Activity Centre Zone, Capital City Zone, Commercial 1 Zone, Docklands Zone,
residential zone or Rural Living Zone or land used for a hospital, an education centre or a
corrective institution or land in a Public Acquisition Overlay to be acquired for a hospital, an
education centre or a corrective institution.
The premise has a number of adjacent zoning classifications which are detailed as follows.
•

Industrial Zone 3 located 137 m to the south east (refer Figure 2-2 darker brown
shade);
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•
•
•
•

•

Road Zone Category 1 located 215 m to the west (refer Figure 2-2 darker pink
shade);
General Residential Zone 1 located 263 m to the west (refer Figure 2-2 lighter pink
shade) that is intersected by the Sydney Road;
Public Park and Recreation Zone located 253 m to the south east (refer Figure 2-2
light green shade);
General Residential Zone 1 located 320 m to the south east (refer Figure 2-2 lighter
pink shade) adjacent the Public Park and Recreation Zone noted in the previous
bullet point; and
Sylvan Caravan Park (Industrial Zone 1) located 135 m north north west (refer Figure
2-2 darker green shade).

These zones and estimated distances are also presented in Figure 2-2.

Figure 2-2 Zoning and significant features (source VicPlan© website)

An aerial view of the local surrounds with the premise highlighted in the green boundary is
presented in Figure 2-3 following (Google, 2020).
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Figure 2-3 Plan view (aerial) of premise

3

TRACK RECORD

Since the beginning of operations in 2017, Envirostream has operated three premises. A
summary of inspections, environmental incidents, improvement notices, enforcement
actions, community complaints or feedback are summarised in Table 3-1 following, with
further details presented in Appendix B.

Date

Premise Location

Item

17-Dec-18

31 Colbert Road, Campbellfield

FRV call out to fire

19-Jan-19

31 Colbert Road, Campbellfield

FRV call out to fire

19-Jan-19

31 Colbert Road, Campbellfield

Inspection Report

21-Jan-19

31 Colbert Road, Campbellfield

Notice to Identify Occupier

04-Feb-19

31 Colbert Road, Campbellfield

Notice to Produce

04-Feb-19

78 Barry Road, New Gisborne

Notice to Identify Occupier

08-Feb-19

78 Barry Road, New Gisborne

Notice to Produce

14-Apr-20

20-22 Berwick Road, Campbellfield

FRV call out to fire

27-May-20

20-22 Berwick Road, Campbellfield

Inspection Report

27-May-20

7 Merri Concourse, Campbellfield

Inspection Report

27-May-20

20-22 Berwick Road, Campbellfield

Notice to Identify Occupier

27-May-20

7 Merri Concourse, Campbellfield
20-22 Berwick Road, Campbellfield
7 Merri Concourse, Campbellfield

Notice to Identify Occupier
Notice from Hume City Council regarding
land use permits

08-Jul-20

Table 3-1 Track record summary
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4

COMMUNITY ENGAGEMENT

There has been no community engagement prior to the establishment of the facility at 2022 Berwick Road, Campbellfield.

5

PROCESS AND INTEGRATED ENVIRONMENTAL ASSESSMENT

5.1

EXISTING OPERATION

Envirostream currently operates an end of life mixed battery recycling facility at 20-22
Berwick Road, Campbellfield in Victoria. Products from this operation are sold to customers
both nationally and internationally or dispatched to other Envirostream facilities for
additional processing.
A process block flow diagram for the operation is presented in Figure 5-1, with detailed
description of activities in section 5.1.1 to 5.1.8. A site layout drawing is included in
Appendix C.
The plant and equipment at the facility has the capacity to recycle approximately 3,500
tonnes per year (t/y) of specified e-waste, which consists of greater than 98% end of life
batteries (including EV battery packs), and 100 t/y of non-specified e-waste, which consists
mostly of power tools.

Figure 5-1 Process block flow diagram for end of life battery recycling

Graphic Notes: abbreviations used in the graphic are as follows:
LFP: lithium ferro phosphate
NiMH: nickel metal hydride
NiCd: nickel cadmium
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Table 5-1 summaries the annualised major inputs and outputs from the facility when
operating at full capacity.

Stream

Units

Annual Input /Output

Incoming Goods

t/y

3,500

Alkali Reagent 1

t/y

10

Alkali Reagent 2

t/y

10

Oxidising Agent

t/y

10.0

NiCd Sorted Product

t/y

270

NiMH Sorted Product

t/y

160

Lead Acid Sorted Product

t/y

310

CAP Product

t/y

750

LIBS Scrap Steel

t/y

130

LIB MMD

t/y

360

Alkaline MMD

t/y

540

Alkaline Scrap Steel

t/y

1,000

Non-Specified E-waste (Electronic waste/Power Tools)

t/y

100

Fluoride Residue

t/y

10

Phosphate Residue

t/y

10

Table 5-1 Annualised input / output summary

5.1.1 E-WASTE COLLECTION
Envirostream has established a network of collections points for spent batteries at outlets
that include Bunnings and Officeworks. These collection points receive a variety of spent
batteries and small devices containing batteries. On a regular basis, Envirostream collect fit
for purpose bins from collection points, replace them with empty bins and transport
collected bins back to the facility for manual and semi-automated sorting.
Additional spent batteries are collected through arrangements with original equipment
manufacturers and general public enquiries. These collection activities result in the delivery
of handheld tool power packs, battery packs from electric vehicles, lead acid batteries and
other battery-oriented equipment.

5.1.2 BATTERY SORTING
Collected singled use batteries are sorted, to separate lithium-ion batteries, from alkaline
batteries, from nickel cadmium and nickel metal hydride batteries.
Nickel cadmium, nickel metal hydride and lead acid batteries that are collected or delivered
to the premise are temporarily stored and then on sold in batches to specialist battery
recyclers.

5.1.3 SHREDDING AND SEPARATION
Sorted lithium-ion and alkaline batteries are separately shredded in batches through a
mechanical shredder. Dust and fumes generated in this circuit are collected via a reticulated
extraction system.
Long Route Licence Application
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Lithium-ion shredded battery materials are wet screened with the fine fraction, referred to
as mixed metal dust, recovered and stored in bulk-a-bags. The coarser fraction is also
recovered and contains material such as battery packaging, scrap steel, separator and
current collector. This fraction is further processed to separate scrap steel from the
remaining components.
The battery packaging, separator and current collector stream is referred to as
copper/aluminium/plastic or CAP materials. This material is further processed at other
Envirostream facilities.
When lithium-ion battery mixed metal dust reaches a saleable quantity, a shipping container
is loaded with pre-packed bulk-a-bags and dispatched to customers.
Alkaline shredded battery materials are not processed further and are stored in balk-a-bags
for sale as a combined “steel scrap”.

5.1.4 PROCESS WATER TREATMENT
The process water treatment plant has been designed to treat aqueous inorganic
compounds into stable solid compounds for disposal using alkali reagents. Any organic
compounds that may be present are optionally partially oxidised. Once treated, process
water will be returned to the circuit for re-use.
Solid residues will be recovered in a bag filter using pleated polypropylene bags. Separate
filter bags will be used for each process water treatment residue allowing these to be
segregated and separately disposed.
The process water treatment plant was in construction at the time of preparing this
application and once commissioned, analysis of the solid waste products as specified in the
Victorian EPA Solid Industrial Waste Hazard Categorisation and Management Guidelines
(EPA Victoria, 2009) will be completed. This will support allocation of the appropriate
industrial prescribed waste classification and definition of the appropriate disposal
location/s.
The current understanding is that the residue streams will be Prescribed Industrial Waste
(PIW) (EPA Victoria, 2009) Category B, based on the expected impurity concentrations in the
residue combined with the filter bags.
Although the solid residue streams from the water treatment plant are relatively low mass
(Table 5-1; ~10 t/y each), in the longer term, potential for water treatment plant residue
streams to become products will be assessed, in an attempt to avoid these entering landfill.

5.1.5 HOURS OF OPERATION
The facility will normally operate during business hours commencing at 0700h and finishing
at 1700h, Monday to Friday.
If the inventory of stored end of life batteries increases at the facility, it is envisaged that
hours of operation would be increased, commencing at 0700h and finishing at 2300h,
Monday to Friday.
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5.1.6 HUMAN RESOURCES
Envirostream has a total of workforce of 13 employees, of which seven employees are
required to operate the plant and equipment at the facility. The facility operating team are
directed by day supervisor who reports to the operations manager.

5.1.7 CHEMICALS USED IN THE PROCESS
The process uses a number of chemicals to treat the process circuit water used during the
end of life battery recycling process. These chemicals and their purpose are described it the
following bullet points:
•
•
•
•

Lime;
Sodium phosphate;
Sodium hydroxide and
Hydrogen peroxide.

All chemicals will be stored separately as per their relevant dangerous classification and
requirements (State Government Victoria, 2018).

5.1.8 PRODUCTS PRODUCED DURING OPERATION
A number of products are produced during battery recycling operations, as shown in Figure
5-1 and these are listed below with a brief description.
•
•
•
•
•
•
•

Lithium-ion battery mixed metal dust (solid);
Scrap Steel (solid);
Copper/aluminium/plastic (solid);
Lead acid batteries (solid);
Nickel cadmium batteries (solid);
Nickel metal hydride batteries (solid); and
Alkaline battery mixed metal dust (solid) .

5.1.9 WASTE PRODUCED DURING OPERATION
Several waste streams are produced during operation, with summarises of these streams
outlined as follows.
•
•
•
•

Unrecyclable plastic (solid);
Process water treatment fluoride residue (solid);
Process water treatment phosphate residue (solid); and
General Factory Waste.

All waste streams are minimised and disposed of into the appropriate class of landfill as per
Victorian EPA Solid Industrial Waste Hazard Categorisation and Management Guidelines
(EPA Victoria, 2009).

5.1.10 QUANTITY OF GOODS AND PRODUCTS STORED
The maximum quantity of incoming goods and products expected to be stored at the facility
including their hazardous material classification and perceived fire risk rating at any point in
time when operating at full capacity are listed in Table 5-2.
Long Route Licence Application
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Fire Risk
Rating

Hazard
Class
Alkaline
Battery
CAP
Granules
Lead Acid
Batteries

None
non-haz

Low
non-haz

Ordinary
Class
8

non-haz

Class
9

High
nonhaz

Very High
Class
9

Class
2.1

Total
(kg)

Class
9

36,000

36,000
10,000

10,000

5,000

5,000

LIB Granule

30,000

30,000

LIB MMD

30,000

30,000

LIB

20,000

20,000

Li Metal
Battery

10,000

10,000

LP Gas
Mixed
Battery
NiCd
Battery
NiMH
Battery
Steel
Granule
Total (kg)

100

100

80,000

80,000

50,000

50,000
30,000

30,000

7,000
7,000

7,000
36,000

55,000

60,000

30,000

10,000

80,000

100

30,000

308,100

Table 5-2 Maximum quantity of goods stored (kg)

The fire risk rating selected for the items noted in Table 5-2 were determined using the
broad guidelines available in “Management and storage of combustible recyclable and
waste materials - indoor storage guideline”, Publication Version 1 April 2020 (CFA/MFB,
2020). This guideline ranked the fire risk for paper as “Ordinary” and plastic as “High”, using
this as the base case, goods and products were ranked higher or lower based on material
composition and data contained in available safety data sheets.
Inventory levels have been selected after considering the quantity of goods received,
delivery method, operability of the factory and quantity of products dispatched. In many
cases for example, goods are delivered in 20 t lots in sea containers and conversely some
separated products are stored until sufficient quantities are available to fill a 20 t sea
container. The maximum stored inventory of incoming goods will be 231 t and at full
production capacity of approximately 13 t per day, this only provides a production buffer of
three weeks. For goods with a fire risk rating equal to or greater than plastic, this quantity
would be 140 t or two weeks production.
Following receipt and sorting, battery chemistry types are stored separately and in discrete
areas.
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5.2

WASTE MANAGEMENT POLICY (E-WASTE)

Envirostream is an e-waste service provider responsible for reprocessing of e-waste and
therefore in accordance with the Environment Protection Act 1970 Waste Management
Policy (E-Waste) must:
a) Maximise recovery of output materials and minimise the amount of residual waste from
the e-waste;
b) record the following information for each load of specified electronic waste received at
the premises –
i)
the name and address of the premises from which the specified electronic waste is
transported;
ii) the date of receipt of the incoming load;
iii) a description of the specified electronic waste;
iv) the quantity of the specified electronic waste.
c) record the following information for each financial year –
i)
the description and weight of incoming e-waste;
ii) the type of processes used to reprocess e-waste, including all stages of a multistage process;
iii) the description, weight and destination of output materials and residual waste; and
d) record the material recovery rate, for each financial year
e) comply with one or both of the following material recovery standards –
i)
the requirements set out in Table 1 (Minimum acceptable processing, end-use and
method of disposal for end-of-life electrical and electronic equipment) of AS/NZS
5377:2013.
Envirostream uses a propriety software package developed for the scrap metal and recycling
industries for the receipt and recording of incoming e-waste and outgoing recycled
products. This data is imported into an Excel spreadsheet to generate tracking reports.

5.3

DESCRIPTION OF THE PROPOSAL

There is no change intended to the existing operation with this application.

5.4

PROCESS AND TECHNOLOGY

There are no new processes or technology intended with this application.

5.5

CHOICE OF PROCESS AND TECHNOLOGY

The choice of the current process has been based on research and development conducted
by Envirostream since the company’s inception. A key element to the successful operation
has been the development of a proprietary shredding process that controls the release of
stored electrical energy, dust and fume, rendering end of life batteries safe for recycling.

5.6

INTEGRATED ENVIRONMENTAL ASSESSMENT

This project will contribute to the resource recovery targets established by the Victorian
Government, through the processing and recycling of valuable materials from end of life
batteries. The recycling facility not only helps to prevent these end of life batteries
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becoming a toxic issue in landfill, but returns critical metals such as cobalt, nickel and
lithium into the circular economy, for re-use in the production of new batteries.
These outcomes are also closely aligned with the Statewide Waste and Resource Recovery
Infrastructure Plan (SWRRIP) as it provides a pathway to recycle end of life batteries and
reducing the amount of valuable materials going to landfill.

SECTION 2 - ENVIRONMENTAL INFORMATION
6

ENERGY USE AND GREENHOUSE GAS EMISSIONS

6.1

GENERAL INFORMATION (< 10 TJ/YR)

Direct emissions for the facility are generated from the following activities:
•
•

Petrol powered vehicle battery collection; and
Gas powered forklift operation.

Indirect emissions for the facility are generated from the purchase and use of electrical
power. The facility operates entirely on electrical equipment to supply the mechanical
energy to shred batteries and separate components into product and waste streams.
The greenhouse gas emissions in tonnes of CO2-e attributable to the source of generation
has been calculated using the National Greenhouse Account Factors for August 2019. (Cth of
Aus, 2019).
Current average annual greenhouse gas emission calculation is summarised in Table 6-1.

Emission

Category

Source

Fuel

Units

Quantity
per annum

Direct

Transport

Van

Diesel

kL

2

Energy
content
factor
(GJ/kL)
38.6

Transport

Truck

Diesel

kL

3

Transport

Forklift

LPG

kL

Electricity

Victoria

na

kWh

Indirect

Emission
factor kg
CO2-e/GJ

Annual
CO2-e
tonnes

70.5

5

38.6

70.5

8

4

26.2

60.9

6

90,000

na

1.02

92

Total

110
Table 6-1 Current average annual GHG emissions

Annualised greenhouse gas emission at full capacity calculations are summarised in Table
6-2.
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Emission

Category

Source

Fuel

Units

Quantity
per annum

Direct

Transport
Transport

Van
Truck

Diesel
Diesel

kL
kL

8
8

Energy
content
factor
(GJ/kL)
38.6
38.6

Transport

Forklift

LPG

kL

8

Electricity

Victoria

na

kWh

120,000

Indirect

Emission
factor kg
CO2-e/GJ

Annual
CO2-e
tonnes

70.5
70.5

20
20

26.2

60.9

12

na

1.02

122

Total

176
Table 6-2 Annualised GHG emissions at full capacity

7

WATER USE

7.1

GENERAL INFORMATION (< 10 ML/YR)

The facility consumes water which is supplied from the mains connection at the boundary of
the property by Yarra Valley Water. Mains water is utilised in the provision of employee
amenities, make-up to the process water circuit and routine facility housekeeping/cleaning
practices.
Current average annual water consumption is 750 kL and at full production will peak at an
annualised rate of approximately 2,000 kL.

8

AIR EMISSIONS

8.1

AIR EMISSIONS ASSESSMENT

The main air emission from the recycling of end of life batteries occurs during mechanical
shredding. This process leads to the generation of some dust and fume that needs to be
managed from both an Occupational Health and Safety and fugitive emissions perspective.
Air sampling of the emission point was completed by Ektimo Pty Ltd on 05 August 2020 and
used as the basis of the assessment of air quality impacts in this application (Ektimo, 2020a).

8.2

AIR EMISSION SOURCE

There is one air emission source from the factory, which is associated with the discharge of
treated air from the reticulated dust/fume treatment system and details of this emission
point are shown in Table 8-1.

Details

Units

Value

Stack:
Height

(m from ground)

10

mm

600

m/s

15

Diameter
Exhaust Gas:
Exit Velocity
Temperature
Flowrate

Ambient
m /min (STP)
3

300

Table 8-1 Air emission point details
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8.3

AIR QUALITY MANAGEMENT BEST PRACTISE

The proprietary Envirostream recycling process contains a number of engineering
improvements to minimise the generation of dust and fume, however this cannot be
eliminated. As the potential dust and air emissions cannot be avoided or engineered out,
Envirostream has installed a reticulated dust/fume collection and treatment system to
control, treat and manage the process emissions.
To align with requirements of the State Environmental Protection Policy for Air Quality
Management (State Government Vic, 2001) best practise, the dust/fume collection and
treatment system includes two stages of off gas cleaning, each with specific design duties.
Particulates and dust are recovered using a bag house in the first stage of treatment. After
particulate removal fume and vapours are treated in a packed tower in the second stage of
off gas treatment. The packed tower uses an alkaline liquor for scrubbing, which is
monitored regularly to ensure the required alkaline pH range is maintained. The second
stage of off gas treatment targets the removal of acid gas or other vapours that maybe
present from recycling end of life batteries.
This two stage design is particularly efficient and once treated gas is discharged from a 10 m
high stack, which is approximately 3 m higher than the surrounding buildings, further
improvement is expected as a result of additional dispersion.

8.4

AIR QUALITY IMPACT ASSESSMENT

The emission point test results from the testing conducted on 05 August 2020 was used to
support assessment of air quality impacts.
Table 8-2 summarises outcomes of the stack exhaust point source monitoring at the facility.

Total particulate matter

Schedule Premises Mass
Emission Rate Limit
(g/min)
6.9

PM10

-

<0.3

PM2.5

2.8

<0.1

Sulfur dioxide

6.9

<2

Carbon monoxide

69

6.7

Pollutant

Facility Point Source Emission Rate
(g/min)
<0.7

Class 2
Antimony

0.1

<0.0007

Carbonyl sulfide

0.1

0.00086

Chromium III

0.1

<0.0001

Copper (fume)

0.1

0.00059

Ethanol

0.1

0.96

Ethylene glycol

0.1

<0.9

Fluoride (24-hour)

0.1

0.054

Fluoride (7-day)

0.1

0.054

Copper (dust)
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Pollutant
Fluoride (90-day)

Schedule Premises Mass
Emission Rate Limit
(g/min)
0.1

Facility Point Source Emission Rate
(g/min)
0.054

Iron oxide

0.1

0.0024

Magnesium oxide

0.1

<0.02

Manganese

0.1

0.0037

Sulfuric acid

0.1

0.74

Zinc oxide

0.1

0.0035

Cadmium

0.1

0.00013

Nickel

0.1

0.0014

3.5

20

Class 3 Indicators

Total VOC’s

Table 8-2 Air emission testing comparison to schedule premise limits (Schedule Premise 2017)

In terms of expected Category 3 pollutants (cadmium and nickel), schedule premises limits
are met. VOC’s and sulfuric acid were detected in low concentrations, however above the
mass emission rate for a Schedule Premise.

8.4.1 POINT SOURCE EMISSIONS ASSESSMENT
Air quality emissions assessment was completed by Ektimo (Ektimo, 2020b), using outcomes
of the air sampling analysis. The assessment indicated predicted compliance of the tested
emissions to air with the scheduled design ground level concentration criteria within the
State Environment Protection Policy for Air Quality Management (SEPP‐AQM ) for all
detected substances.
Compliance was also readily predicted at the nearest sensitive receiver locations for the air
quality goals for the detected Class 1 indicator substances as scheduled in the SEPP‐AAQ,
which are also to be adopted as Environmental Reference Standards from 01 July 2021.
Substances of note with respect to the predicted portion of the SEPP-AAQ, are summarised
below:
•
•

•

The substances with the highest predicted proportion of the respective criterion
based on toxicity was sulfuric acid at 69% of the SEPP AQM design criterion;
The substances with the highest predicted proportion of the respective criterion
based on odour amenity were the emissions of methyl mercaptan at 47% of the
SEPP-AQM design criterion. Ektimo noted that no strong intensities of odour were
observed downwind of the stack at the time of the site inspection on 3rd September,
2020; and
The highest predicted proportion of the respective SEPP‐AQM design criteria for the
detected Class 3 substances (cadmium and nickel metals) was 13%, with the tested
mass emission rates for each of these substances at two orders of magnitude below
the threshold limit for low risk emissions as detailed in the Environment Protection
(Scheduled Premises) Regulations (State Government Victoria, 2017).

This predicted compliance is based on a range of emission controls and ongoing
performance measurements as detailed in Section 13 and MA.03-Environmental
Long Route Licence Application
20-22 Berwick Road, Campbellfield

Envirostream Australia Pty Ltd
606 High St, Kew, Victoria 3101
www.envirostream.com.au

Page 19 of 49

Management Plan (EVS, 2020) . Based on these controls being effectively and consistently
implemented the residual risk of the assessment criteria being exceeded for any assessed
substance at the nearest receivers was determined to be Low.
Further details of the air quality emissions assessment completed can be found in Ektimo
Report R0009763 (Ektimo, 2020b) included in Appendix F.

8.5 FUGITIVE EMISSIONS
8.5.1 DUST AND FUME
Dust and fume formation during the processing of end of life batteries is minimised by
engineering controls using a reticulated dust/fume treatment system.
Regular housekeeping activities of the building interior and immediate access areas are also
applied to minimise accumulation of light dust loads settling onto floors during normal
operation.
Work place air monitoring has also been completed at the facility, with results below Safe
Work Australia Workplace Exposure Standards for the airborne contaminants assessed
(Ektimo, 2020).
General dust generation from vehicle traffic is not expected as all roads, access ramps and
hardstands at the premise are either sealed with bitumen paving or constructed from
concrete. To further mitigate the generation of dust, monthly sweeping of the access ramp,
car park, hardstands and factory floor will be scheduled using a local contracted road
sweeping service.

8.5.2 ODOUR
During the shredding process, any odour (and fume) associated with the battery recycling
process is controlled by the reticulated dust/fume collection and treatment system. No
odour is evident outside the building enclosure.

9

NOISE EMISSIONS

9.1

GENERAL NOISE IMPACT ASSESSMENT

The premise is located approximately 260 m from the closest residential area to the west
which is also separated by the Hume Freeway. The immediate area surrounding the premise
is industrially zoned and subject to elevated ambient noise levels commensurate with the
level of activity industry activity in such zones.
All recycling plant and equipment except the dust/fume extraction system is located inside
the building. Truck movements with loading and unloading of containers, complemented by
forklift activity is expected. This level of activity will occur during business hours and not
expected to be any more frequent than similar truck movements with other businesses in
the immediate area.
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9.1.2 ENVIRONMENTAL
To determine if the operation of the facility was within the limits prescribed in the State
Environment Protection Policy N-1 an environmental noise assessment was conducted on
28 July 2020 by Telemetrix Pty Ltd (Telemetrix, 2020). The objective of this assessment was
to assess the noise impacts from the facility in accordance with the survey method
approved by EPA’s SEPP N-1. Based on site observations and measurements, it was
considered that the noise contribution from the facility during the operating hours could not
be quantifiable over existing ambient noise levels at residential locations. The predicted
levels indicate that the noise emissions from the facility comply with the noise criteria
outlined in the SEPP N-1.

9.1.3 OHS
Telemetrix Pty Ltd were also commissioned to determine if the workplace complied with the
requirement within the Occupational Health and Safety Regulations which states that;
employees must not be exposed to noise in excess of the Noise Exposure Standard. A site
survey was completed on 28 July 2020 (Telemetrix, 2020).
Based on the measured noise levels and calculated noise exposure, the personnel working
at sorting conveyor area, washing and shredding areas will not be exposed to the noise
exposure standard of 8-hour equivalent continuous sound pressure level of 85 dB(A).
Forklift operators could be at the risk from exposure to noise levels higher than the noise
exposure standard if they operate in the close proximity to scrubber and dust collector for a
significant time. Control measures have been implemented to minimise risks to noise
exposure.

9.2

TRAFFIC MANAGEMENT

Likely traffic generation including heavy vehicles.

9.2.1 CAR PARKING
The facility has existing off street car parking which was approved as part of building permit
issued in 1988.

9.2.2 SITE VEHICLES
Forklift activities within the facility and building access ramp. There are no authorised
forklift activities outside the property boundary fence.

9.2.3 COMMERCIAL VEHICLES
Local network battery collection is conducted using a light vehicle (van) that exits and enters
the facility approximately 5-10 times per day.
Products that are dispatched to customers are packed into a 20’ sea container and
transported by heavy vehicle from the facility. At maximum production capacity, sea
container shipments are expected to be up to approximately 16 per month.

9.2.4 TRAFFIC GENERATION ON LOCAL ROADS
The additional light and heavy vehicle traffic expected during business hours will have
minimal or no impact on the local roads given the current traffic load in the area.
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10

WATER

10.1 STORMWATER MANAGEMENT
The site stormwater catchment map for the facility was created using the Mapshare Vic GIS
planning tool, refer to Figure 10-1and Figure 10-2

Figure 10-1 Regional water catchment map (source Mapshare Vic)

Figure 10-2 Local catchment map (source Mapshare Vic)

10.2

STORMWATER RUN-OFF DISCHARGES

Stormwater is collected in the car park area of the site and is filtered with screens to collect
coarse material, which is regularly inspected. Envirostream have a preventative
maintenance program that includes site stormwater drain maintenance and inspections to
prevent contamination of stormwater run-off.
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All processing operations at the facility are conducted undercover in the factory building
that will be fully bunded to provide secondary containment. Bunding will be in line with EPA
Victoria Liquid Storage and Handling Guidelines (EPA Victoria, 2018) requirements. Factory
doors will be fitted with heavy duty drive over rubber floor bunds to provide process
containment. The factory concrete floor to wall joints will be either filled with chemical
joint sealant or lined with an appropriate bund. This will contain any operational related
liquid releases to the factory area (refer to Appendix C).
Unloading and loading of vehicles will be conducted in the factory where practical and
inside the bunded area. If due to vehicle size, it is impractical unload (or load) deliveries
inside the factory area, unloaded deliveries will be moved inside the factory as soon as
possible. Spill kits will be available and used to control any liquid release to prevent
accidental contamination of the stormwater system.
Refer to the MA.03-Environmental Management Plan (EVS, 2020) for details on relevant
controls included in Appendix E.

10.3

FIRE WATER RUN-OFF MANAGEMENT

The site is fitted with smoke and early heat detection, which are monitored by a 24-hour
remote security service. In the event of a fire being detected the monitoring service will
contact Fire Rescue Victoria (FRV).
The security service will also notify Envirostream’s senior management of the event, who
will in turn mobilise an authorised liquid waste contractor to site to collect and manage any
water run-off from FRV firefighting activities and mitigating run-off of fire water to the
stormwater system.
Envirostream have a nominated liquid waste contractor who can provide 24-hour coverage,
if an event was to occur after normal business hours. Please refer to the MA.03Environmental Management Plan (EVS, 2020) for details on the fire water event
management controls.

11

LAND AND GROUNDWATER

End of life batteries (specific e-waste) and some general e-waste is received at the premise,
with deliveries which are not unloaded within the factory building, immediately transferred
into a storage area located inside the building. The manner in which these materials are
received and handled before processing mitigates any impact on either land or groundwater
areas and contains these to fully bunded areas inside the building.
Following the processing of end of life batteries, the solid products produced from the
recycling process (refer section 5.1.8) are stored in bulk-a-bags. These products remain
inside the building on an impermeable surface in a bunded area until they are packed for
transport to customers.
If in the event a bulk-a-bag is damaged and leaks during loading for transport, the solids are
inert and in combination with their moisture content, do not flow or subject to dispersion
by wind. This feature makes the clean-up quick and straightforward using basic tools such as
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industrial vacuum cleaner, broom and shovel. This prevents any impact on either land or
water areas. Loading of product during a major weather event is not practised.
Process water is treated and recycled during the battery recycling process and contained in
1,000 L intermediate bulk container (IBC), during these processes. These containers are
purpose built for the storage of liquors and stored in a dedicated bunded area of the
factory.
The operation at full capacity will not involve any of the following:
•
•
•
•
•

Underground storage of petroleum;
Pipeline transfer of petroleum;
Groundwater extraction;
Injection of waste into groundwater; or
Reuse treated wastewater on land.

The proposal will not have any environmental impact on land or groundwater, with
appropriate storage of solids and liquids strategies implemented to mitigate this risk. See
Section 14.1 for additional detail.

12

WASTE

12.1 INDUSTRIAL WASTE
The existing and proposed works would generate less than 1,000 t/y of industrial wastes.
Cardboard waste will be recycled and is expected to be approximately 30 t/y. General
factory industrial waste (predominately non-recyclable plastics and timber) is expected to
be approximately 80 t/y and be collected by an approved waste provider. Putrescible waste
and other waste that may decompose, usually made up of food stuffs, is disposed of in
regular council collections.
Please refer to the MA.03-Environmental Management Plan (EVS, 2020) for details on the
waste management controls and practices for waste minimisation.

12.2 PRESCRIBED INDUSTRIAL WASTE (PIW) GENERATION
A small amount of Prescribed Industrial Waste (PIW) will be generated, associated with the
treatment of process water (Section 5.1.4).

12.2.1 GENERAL INFORMATION (< 100 T/YR, 100 KL/YR)
It is expected that approximately 20 t/y of prescribed industrial waste will be produced from
recycling of end of life batteries at the facility.

12.3 WASTE HANDLING AND TREATMENT PREMISES
PIW produced from the process will be stored in lined bulk bags in a bunded area of the
factory until sufficient quantities are available for disposal to the appropriate classed land
fill facility.

12.3.1 EXISTING OPERATION
Prescribed industrial waste is not currently received or generated at the facility.
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12.3.2 PROPOSED OPERATION
12.3.2.1 Industrial waste/ PIW treatment

Envirostream does not intend to receive or treat Industrial Waste or PIW at the facility.
12.3.2.2 Industrial waste/ PIW final destination

The final destination of PIW produced from treatment of process water at the facility will be
defined in accordance with the EPA Victoria Solid Industrial Waste Hazard Categorisation
and Management Guidelines (EPA Victoria, 2009).
This analysis will allow categorisation of the residues and definition of an appropriate final
destination. This is expected to be an appropriately classed landfill facility.

12.3.3 BEST PRACTICE OF PIW MANAGEMENT
Envirostream promotes best practise management of wastes, actively prevents end of life
batteries from entering landfill and returns recovered components from end of life batteries
into the circular economy.
The small amount of PIW produced from the processing of end of life batteries is an
essential process to support re-use and recycling of water in the end of life battery recycling
process, further reducing mains supplied water requirements for the process.

12.4 WASTE CODES
Waste codes are as published in EPA Victoria Waste Code Publication (EPA Victoria, 2016) .

Code

Description

State

D150

Cadmium and Cadmium
Compounds

S

D200

Cobalt Containing Compounds

S

D200

Nickel Compounds

S

D210

Nickel Compounds

S

D220

Lead and Lead Compounds

S

D360
N190

Phosphorous containing
compounds, excluding mineral
phosphates
Filter Cake

Treatment Method
Accumulation of material for any
further licenced operation
Recycling/reclamation or metals and
metal compounds
Recycling/reclamation or metals and
metal compounds
Accumulation of material for any
further licenced operation
Accumulation of material for any
further licenced operation

Treatment
Code
R13
R4
R4
R13
R13

P

Landfill disposal of Category B waste

D5

P

Landfill disposal of Category B waste

D5

Table 12-1 Waste codes
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14

ENVIRONMENTAL MANAGEMENT

14.1 RISK ASSESSMENT OF NON-ROUTINE OPERATIONS
A formal risk assessment process has been applied to identify risks that could impact the
operation. Risk management is an integral component of the Company’s Integrated
Management System and provides personnel with a set of tools to assist with planning and
operation. Additionally, risk management provides assurance to key stakeholders that a
credible and structured process has been undertaken in identifying, evaluating, analysing
and treating the risks associated with project development, Company operation and the
jurisdiction within which these activities are conducted. Assurance and confidence are
achieved by demonstrating that:
•
•
•

Risks to the Company have been identified, assessed and categorised;
Risks have been mitigated as far as possible; and
"Remaining" or "residual" risks are clearly stated and documented.

Facilitated workshops were conducted for the identification of risk.
Process upsets or non-routine operation conditions due to external sources have been
assessed for environmental consequences as part of the risk assessment. This assessment
identified following potential risk events, which have been ranked in accordance with the
Company’s MA.03-Environmental Management Plan (EVS, 2020) risk assessment procedure.
Risk events with their inherent and residual risk rankings are summarised in the following
table, with the detailed risk register outlining causes and corresponding mitigating strategies
included in Appendix D.

Inherent Risk
Ranking
Extreme

Residual Risk
Ranking
High

Lithium-ion battery fire during storage

Extreme

High

Flammable substances fire

Extreme

Medium

Poorly managed high volume of batteries resulting in a fire

Extreme

Medium

Stormwater contamination – fire water entering stormwater system

Extreme

Medium

Water supply failure during shredding resulting in fire

Extreme

Medium

Incorrect operation of shredder resulting in a fire

Extreme

High

Ignition source/ fire

High

Low

Waste – packaging and generation of waste through spill clean-up

High

Medium

Greenhouse gas emission

High

Low

Electrical fire

High

Low

Flammable gases fire

High

Low

Electrical Fire

High

Low

Community – noise generation from loading and unloading

Medium

Low

Excessive generation of noise

Medium

Low

Risk Event
Lithium-ion battery fire during operation
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Inherent Risk
Ranking
Medium

Residual Risk
Ranking
Low

Stormwater contamination – process water entering stormwater system

Medium

Low

Dust Scrubber - failure of baghouse

Medium

Low

Dust Scrubber - failure of scrubber

Medium

Low

Dust Scrubber - residual fugitive emissions

Medium

Low

Air – use of transport vehicles and forklifts emitting exhaust fumes
Stormwater contamination – hydrocarbon spills entering stormwater
system
Fuel spillage

Medium

Low

Medium

Low

Medium

Low

Exposure to/contact with hazardous substances when refuelling mobile
Stormwater contamination – e-waste and recycled products entering
stormwater system
Power failure resulting in process water escaping water treatment circuit

Medium

Medium

Medium

Low

Medium

Low

Power failure during shredding resulting in fire

Medium

Low

Spillage of general waste

Low

Low

Power failure during shredding resulting in fugitive air emission

Low

Low

Major storm event resulting in environmental emissions

Low

Low

Dust Scrubber - failure of extraction air flow

Low

Low

Water supply failure during shredding resulting in fugitive air emission

Low

Low

Risk Event
Recycled/deconstructed products such as plastic in CAPs combusting

Table 14-1 Risk assessment

The management response to the risk events note above are summarised in the following
table.

Risk Matrix
Result

Risk Rating

18 to 25

Extreme Risk

Immediate intervention required from Senior Management to eliminate or
reduce risk by the introduction of control measures.

10 to 17

High Risk

Management planning required at senior levels. Imperative to eliminate or
reduce risk to a lower level by the introduction of control measures.

6 to 9

Medium Risk

Senior Management attention needed. Defined corrective action required.

1 to 5

Low Risk

Consequence = Extreme

Minimum Management Response

Management responsibility must be specified. Corrective action to be
determined where practicable.
Immediate and on-going intervention is required from Senior Management
to ensure control measures are adequate. Irrespective of
Probability/Likelihood
Table 14-2 Risk rank action requirements
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14.1.1 IMPACTS OF CLIMATE CHANGE
Victoria experiences a wide range of climatic conditions. These range from the hot summers
of the northern Loddon Mallee to the winter snow storms of the alpine areas in Hume and
Gippsland, and from the relatively dry wheat belt of the Loddon Mallee and the Grampians
to the wet elevated areas of Gippsland.
Over the past 100 years, global surface air temperatures have risen by almost 1°C. Both the
atmosphere and the oceans have warmed. Human activity is causing climate change
through our release of greenhouse gases from the burning of fossil fuels, land use change
and agriculture. Atmospheric concentrations of carbon dioxide are now more than 40%
higher than they were before industrialisation.
In Victoria, the rate of warming has increased since 1960. On average, rainfall has declined
since the 1950s, especially in autumn. The harsh Millennium Drought (1996 to 2009)
followed the wet decades of the 1950s and 1970s.Sea level today is approximately 225 mm
higher than in 1880. (State Government Victoria, 2015).
Based on the expected changes noted above, it is not anticipated that climate changes will
impact on the operation of the facility nor result in an increase in the likelihood or
consequence of risk events.

14.2 MANAGEMENT SYSTEM
The nature of the operation requires a number of management plans to ensure a safe and
environmentally sound operation. The following management plans have been developed
for the operation:
•

•

•
•

MA.03-Environmental Management Plan: is designed to assist in the delivery of the
environmental management principles described in Envirostream Environment
Policy by identifying the potential environmental risks that are posed by
Envirostream operations and describing the measures that will be taken to eliminate
or mitigate those risks (Stds Australia Ltd, 2016);
MA.04-Emergency Management Plan: outlines the site specific management
structure, resources, procedures and practices that will be implemented in the event
of an emergency. The EMP is designed to minimise the adverse impacts to people,
property and the environment from an incident occurring or impacting on site;
MA.06-Process Water Management Plan: outlines details for the management of
contaminated water at the facility; and
MA.08-Emergency Information Book: outlines fire response details, dangerous goods
manifest and contacts list;
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SECTION 3 - OTHER APPROVALS
15

SEEKING OTHER EPA APPROVALS

15.1 NEW LICENCE OR LICENCE AMENDMENT SUBSEQUENT TO WORKS APPROVALS
The facility will be capable of processing more than 500 t/y of specified e-waste, of which a
significant portion will comprise end of life lithium-ion batteries. In accordance with the
Environment Protection (Scheduled Premises) Regulations 2017, the facility is classified as
A02 (Other waste treatment); Premises on which waste is immobilised, thermally degraded
or incinerated, or with the capacity to reprocess more than 500 tonnes of specified
electronic waste per year.
A licence for the facility will be required from the Environmental Protection Authority of
Victoria.
The process will produce air emissions and in particular, sulfuric acid and volatile organic
compound (VOC) discharge limits will be exceeded based on historical emission assessment
(Ektimo, 2020a). Proposed licence limits are summarised in Table 15-1.

Description of discharge
point

Stack height
(m)

Exhaust from Off Gas
Treatment

10

Emission
indicator

Licence limit
(mg/min)

Schedule D or E of SEPP
(AQM)

VOC

50

Schedule E

Ethanol

2

Schedule E

Ethylene glycol

2

Schedule E

Sulfuric acid

2

Schedule E

Table 15-1 Air emission licence targets

16

POST DECISION - OPERATIONAL REQUIREMENTS

In accordance with Part 4—Financial assurances, Section 13 Scheduled premises requiring a
financial assurance; For the purposes of sections 21(1)(ba)(i) and 31A(2A)(a) of the Act, a
scheduled premises is prescribed as a scheduled premises requiring a financial assurance if
column 4 of the Table in Schedule 1 in respect of those premises states that a financial
assurance is required. From the table in Schedule 1, the premise is considered to classified
as A02 (Other waste treatment) and therefore does not require a financial assurance.

17

FIRE RESCUE VICTORIA – DANGEROUS GOODS

The fire protection quantities for Class 8 (lead acid and NiCd batteries) and Class 9 (lithium
ion, mixed and NiMH batteries) will be exceeded. In accordance with regulation 54 and 55
of the Dangerous Goods (Storage and Handling) Regulations 2012 an application for the
provision of written advice on fire protection and emergency planning for the facility was
submitted on 16 June 2020. A site inspection was conducted on 26 August 2020 with a
report issued to the Company on 30 September 2020 (FRV, 2020). FRV noted that items
where to be actioned within 60 days.
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The following points summarise advice given in the report and the action taken:
•
•
•
•
•

Advice to in relation to access, maintenance and testing of fire protection
equipment. An annual inspection is scheduled for October 2020;
Advice in relation to additional information required for the Emergency
Management Plan;
Advice in relation to colour coding and location of the Emergency Information Book;
Advice in relation to the management of contaminated firewater run-off; and
Advice in relation to the storage of LPG cylinders.

FRV detailed report has been included in Appendix F.
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APPLICABLE REGULATIONS

The facility is required to comply with some or the elements of the following regulations and
guidelines:
•
•
•
•
•
•
•
•
•
•
•

Occupational Health and Safety Act 2004;
Occupational Health and Safety Regulations 2017;
Compliance code: Hazardous manual handling (WorkSafe Victoria, 2018);
Liquid storage and handling guidelines (EPA publication 1698);
Environment Protection Act 1970;
Environment Protection (Industrial Waste Resource) Regulations 2009;
Environment Protection (Scheduled Premises) Regulations 2017;
Management and storage of combustible recyclable and waste materials – guideline
(Publication 1667.2, October 2018);
Waste Management Policy (Combustible Recyclable and Waste Materials);
Waste Management Policy (E-Waste) – from 1 July 2019; and
AS/NZS 5377:2013 – Collection, storage, transport and treatment of end-of-life
electrical and electronic equipment
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Appendix A

Company Legal Details
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ENVIRONMENT PROTECTION ACT 1970

WORKS APPROVAL APPLICATION
COMPANY LEGAL ENTITY
Applicant type (select  relevant box below)
Company

X

State government

Partnership

Owners corporation

Local government

Corporation
Full name of company^

ENVIROSTREAM AUSTRALIA PTY LTD

Trading name

AS ABOVE

ABN

4 1

Registered address

606 HIGH STREET

6 1 7

Suburb/Town

5 8 2

KEW

4 2 0

ACN

6 1 7

State

VIC

5 8 2

Post Code

4 2 0

3101

Attach – ASIC company search, not more than 14 days old
^ In the case of a partnership, the application must specify the full names of the
individual partners under company name, in addition to referring to the trading name
and supplying a business name certificate. Please see page 2.
Owners corporation
Address for service
of notices

N/A
Suburb/Town

State

Post Code

Attach – a certified copy of the registered plan of subdivision or plan of strata creating
the owners corporation
Incorporated association
Name of the public officer

N/A

Address of the
public officer
Suburb/Town

State

Post Code

Attach – a certified copy of the certificate of incorporation
Other comments
Comments

Works Approval Application
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Business partner details
Name business partner

N/A

Address of business
partner
Suburb/Town

State

Post Code

State

Post Code

State

Post Code

State

Post Code

State

Post Code

State

Post Code

Attach – a business name certificate

Name of business partner

N/A

Address of the business
partner
Suburb/Town
Attach – a business name certificate

Name of business partner

N/A

Address of the business
partner
Suburb/Town
Attach – a business name certificate

Name of business partner

N/A

Address of the business
partner
Suburb/Town
Attach – a business name certificate

Name of business partner

N/A

Address of the business
partner
Suburb/Town
Attach – a business name certificate

Name of business partner

N/A

Address of the business
partner
Suburb/Town
Attach – a business name certificate

Works Approval Application
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Certificate of Registration
of a Company
This is to certify that
ENVIROSTREAM AUSTRALIA PTY LTD

is a registered company under the Corporations Act 2001 and
is taken to be registered in Victoria.
The company is limited by shares.
The company is a proprietary company.
The day of commencement of registration is
the twenty-third day of February 2017.

Issued by the
Australian Securities and Investments Commission
on this twenty-third day of February, 2017.

Greg Medcraft
Chairman

CERTIFICATE

Australian Company Number 617 582 420

ENVIROSTREAM AUSTRALIA PTY LTD

Current Company Extract

ACN 617 582 420

Organisation Details

Document Number

Current Organisation Details
Name:
ACN:
ABN:
Registered in:
Registration date:
Next review date:
Name start date:
Status:
Company type:
Class:
Subclass:

ENVIROSTREAM AUSTRALIA PTY LTD
617 582 420
41617582420
Victoria
23/02/2017
23/02/2021
23/02/2017
Registered
Australian Proprietary Company
Limited By Shares
Proprietary Company

Address Details

2E9069751

Document Number

Current
Registered address:
Start date:
Principal Place Of
Business address:
Start date:

606 High Street, KEW VIC 3101

7EAJ80268

02/04/2019
20-22 Berwick Road, CAMPBELLFIELD VIC 3061

7EAV85297

23/04/2020

Contact Address
Section 146A of the Corporations Act 2001 states 'A contact address is the address to which communications
and notices are sent from ASIC to the company'.
Current
Address:
Start date:

60 Lansdowne Road, KENSINGTON WA 6151
24/12/2019

11 September 2020 AEST 08:34:36 AM

1

ENVIROSTREAM AUSTRALIA PTY LTD

Current Company Extract

ACN 617 582 420

Share Information
Share Structure
Class

Description

Number
issued

Total amount
paid

Total amount
unpaid

Document
number

ORD

ORDINARY

24000

1050024.59

0.00

7EAT51395

Members
Note: For each class of shares issued by a proprietary company, ASIC records the details of the top twenty
members of the class (based on shareholdings). The details of any other members holding the same number of
shares as the twentieth ranked member will also be recorded by ASIC on the database. Where available,
historical records show that a member has ceased to be ranked amongst the top twenty members. This may,
but does not necessarily mean, that they have ceased to be a member of the company.

Name:
ACN:
Address:

COMPLETE RECYCLING PTY LTD
617 269 780
20-22 Berwick Road, CAMPBELLFIELD VIC 3061

Class

Number held

Beneficially held

Paid

Document number

ORD

2400

no

FULLY

030555738

Name:
ACN:
Address:

LITHIUM AUSTRALIA NL
126 129 413
Level 1, 675 Murray Street, WEST PERTH WA 6005

Class

Number held

Beneficially held

Paid

Document number

ORD

21600

yes

FULLY

7EAT51395

11 September 2020 AEST 08:34:36 AM
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Appendix B

Track Record Register
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Date

Premise Location

Item

17-Dec-18

31 Colbert Road,
Campbellfield

FRV call out to fire

19-Jan-19
19-Jan-19
21-Jan-19
04-Feb-19
04-Feb-19

31 Colbert Road,
Campbellfield
31 Colbert Road,
Campbellfield
31 Colbert Road,
Campbellfield
31 Colbert Road,
Campbellfield
78 Barry Road, New
Gisborne

FRV call out to fire
Inspection Report
Notice to Identify
Occupier
Notice to Identify
Occupier

Request for details to confirm the occupier of the premises

Notice to Produce

14-Apr-20

20-22 Berwick Road,
Campbellfield

FRV call out to fire

27-May-20

20-22 Berwick Road,
Campbellfield

Inspection Report

27-May-20

7 Merri Concourse,
Campbellfield

Inspection Report

27-May-20
08-Jul-20

Request for details to confirm the occupier of the premises
In response to an emergency event regarding a fire

78 Barry Road, New
Gisborne

20-22 Berwick Road,
Campbellfield
7 Merri Concourse,
Campbellfield
20-22 Berwick Road,
Campbellfield
7 Merri Concourse,
Campbellfield

The fire commenced whilst mixed batteries were being loaded into the sorting equipment and caused when a larger
lead-acid battery punctured a lithium-ion battery. The FRV later attended the site to help ensure the fire would not reignite
A fire commenced after hours in 8.30pm Friday 18th January 2019. FRV and EPA attended incident which resulted in
major damage and destruction to the building
On Saturday 19 January 2019 at approximately 2145 hours EPA officer conducted an emergency response at the
premises.

Notice to Produce

08-Feb-19

27-May-20

Details

Notice to Identify
Occupier
Notice to Identify
Occupier
Notice from Hume
City Council

On 23rd January 2019 EPA Officers, with the assistance from staff from FRV and Worksafe Victoria, attended the New
Gisborne premises of Envirostream Australia Pty Ltd at 78 Barry Road, for the purpose of conducting an inspection to
assess fire safety associated with the storage of combustible waste materials.
The fire was caused from overloading of the feed chute to the shredder due to operation not in accordance with design
with insufficient cooling water. FRV was called to attend the fire which was extinguished before their arrival. EPA and
Hume City Council officers visited site post incident
On Wednesday 27 May 2020 at approximately 1007 hours EPA officers conducted an inspection at the Campbellfield
premises of Envirostream Australia Pty Ltd at 20-22 Berwick Road to determine compliance with the Waste
Management Policy (Combustible Recyclable Waste Materials) 2018 and the Waste Management Policy (E-Waste)
2018.
On Wednesday 27 May 2020 at approximately 1148 hours EPA officers conducted an inspection at the Campbellfield
premises of Envirostream Australia Pty Ltd at 7 Merri Concourse to determine compliance with the Waste Management
Policy (Combustible Recyclable Waste Materials) 2018 and the Waste Management Policy (E-Waste) 2018.
Request for details to confirm the occupier of the premises
Request for details to confirm the occupier of the premises
Notice issued to obtain a Materials Recycling land use permit for 20-22 Berwick Rd and a Transfer Station land use
permit for 7 Merri Concourse
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Site Layout Plan
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Appendix D

Risk Register
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Risk Event

Cause

Control Strategy

Lithium-ion battery fire during
operation

The shredding of batteries can cause spontaneous
ignition
Excessive stored energy that remains even after
EOL (end of life) and subsequent explosion during
processing
Physical damage caused by dropping/hitting
Stored inventory exceeds permitted quantities
LIBs not correctly stored e.g. not submerged

Manual water suppression provisions inside the shredder
Continuous water spray delivery at the outlet of shredder
Enclosed the area to minimize risk and hazards
Class D fire extinguisher is placed near the area
Fire detection devices, e.g. heat sensors and smoke alarms
Fire warning devices, e.g. fire alarms
Regular testing and tagging of fire equipment according to the latest edition of AS/NZS
1851
Keep EIB (Emergency information Book) to allow fire authority quick assess the treat
from fire
Emergency Management plan and report systems
Fire detection devices, e.g. heat sensors and smoke alarms.
Fire warning devices, e.g. fire alarms and fire protection equipment
Inspected every single pallet in goods receiving area to find any hazards any spillage
Good Housekeeping - avoid excessive storage of boxes and flammable materials
Separate LIBs into correct storage area and container
Inspected every single pallet in goods receiving area to find any hazards
Good Housekeeping - avoid excessive storage of boxes and flammable materials
Implemented good layout of site
Prepared EIB (Emergency information Book) to allow fire authority quick assess the
treat from fire
Damaged or defective Li-ion batteries must be removed from storage and production
areas
Keep the number of Li-ion batteries in storage to a minimum
Built up safe storage policy of dangerous goods
Establish a service contract with a contaminated water contractor for services in a fire
event
Prepare a SOP for capture and removal of contaminated water
Update emergency (EIB) and environmental plans to include details of the SOP
Conduct training

Lithium-ion battery fire during
storage

Flammable substances fire
Poorly managed high volume of
batteries resulting in a fire

Stormwater contamination – fire
water entering stormwater
system

Water supply failure during
shredding resulting in fire

Thermal run away if battery is damaged and in
storage
Incorrect bulk storage of Li-ion batteries e.g. in
corrugated board cartons and not fit for purpose
container
Bulk stored in corrugated board cartons
Li-ion batteries are classified dangerous goods,
without good storage of them the risk of self
combustion can be spread throughout the site

Bunding not in place to contain contaminated
water
Fire response priority outweighs timely set up of
containment activities
Clear SOP not communicated to site emergency
co-ordinator and contractors
Services arrangements not established to remove
contaminated water
Practise run not completed
Loss of mains water pressure
Spray valves closed
Blockage in supply lines

Long Route Licence Application
20-22 Berwick Road, Campbellfield

Ensure SOP.04-Shredding contains procedure to manage loss of mains water whilst in
operation
Ensure operators are familiar with SOP for loss of water when operating equipment
Examine interlock with spray operation and shredder operation
Include this topic in regular toolbox meetings
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Inherent
Risk
Ranking

Residual
Risk
Ranking

Extreme

High

Extreme

High

Extreme

Medium

Extreme

Medium

Extreme

Medium

Extreme

Medium

Risk Event

Cause

Control Strategy

Incorrect operation of shredder
resulting in a fire

Feeding batteries too quickly into shredder
Not allowing time for large sized batteries to be
shredded and exit the machine
Discharge conveyor stops whilst shredder
continues to operate
Source of ignition whilst handling fuel

Ensure SOP.04-Shredding contains procedure to manage loss of power whilst in
operation
Refresher training for operators to ensure they retain SOP details
Trained operators only to operate shredder equipment

Ignition source/ fire

Waste – packaging and generation
of waste through spill clean-up

Poor housekeeping

Greenhouse gas emission

General use of plant and mobile equipment

Electrical fire

Overloads: Excessive rise in current that exceeds
the capacity of the cable
Short circuits: Wiring circuit is interrupted by a
flaw in the wiring or wiring connections
Leakage current: Insulation degraded conduct
causes leak of electrical current towards earth
ground or neighbouring conductive element. It
can be a cause of serious electrical fire and human
safety
Are faults: Loose terminals and crushed cable
Lighting: Lighting a discharge travels along a
power line to a facility, or if a facility is struck
directly by lightning, it can cause a massive fire
hazard
Poor Maintenance: Inadequate service and
maintenance of equipment
A leakage of a flammable gas would from a
flammable vapour air mixture. If the vapour air
mixture is within the flammable range, it can
explode in the presence of an ignition source.

Flammable gases fire

Electrical Fire

Overloads: Excessive rise in current that exceeds
the capacity of the cable
Short circuits: Wiring circuit is interrupted by a

Long Route Licence Application
20-22 Berwick Road, Campbellfield

Shut down machine before refuelling
ISOLATE Keep ignition sources away from machines during fuelling
ADMIN Plan to refuel machines when they are cold, i.e. at the start of shifts
ADMIN Keep fire extinguisher and spill kit nearby when refuelling
Investigate re-use opportunities for packaging items to reduce landfill
Encourage upstream suppliers to reduce packaging and foreign items in the metal and
battery bins
Improve practices, including training to reduce spills
Mobile plant will regularly be maintained and fumes will be directed away from work
areas as required
Mobile plant will only be used as required and will be turned off when not in use.
Provision of circuits breakers in protections of electrical circuits
Regular testing and tagging of electrical equipment according to the latest edition of
AS/NZS 3760
Class E fire extinguishers are placed near locations where there is a higher risk of fire
Maintenance of equipment to avoid possible breakdown which might cause an
emergency
Good Housekeeping - avoid excessive storage of boxes and combustible materials near
electrical panel
Emergency Management plan and report systems
Note : Never put water on an electrical fire. Mixing water with live electricity can cause
fatal electrocution

Keep LP gas cylinders inside the storage case outside the building
Enforced a "Non-smoking" policy on site and keep possible ignition sources at least 20
metres away
Emergency response procedures, team, equipment, and report systems
Check the pressure test expiry date of gas cylinder
Do not accept cylinders without label of the content
Ensure PPE while dealing with gas leaks
Provision of circuits breakers in protections of electrical circuits
Regular testing and tagging of electrical equipment according to the latest edition of
AS/NZS 3760

Envirostream Australia Pty Ltd
606 High St, Kew, Victoria 3101
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Inherent
Risk
Ranking

Residual
Risk
Ranking

Extreme

High

High

Low

High

Medium

High

Low

High

Low

High

Low

High

Low

Risk Event

Cause

Control Strategy
Class E fire extinguishers are placed near locations where there is a higher risk of fire
Maintenance of equipment to avoid possible breakdown which might cause an
emergency
Installed heat resistant wires and cables as per service requirements
Good Housekeeping - avoid excessive storage of boxes and combustible materials near
electrical panel
Emergency Management plan and report systems
Note : Never put water on an electrical fire. Mixing water with live electricity can shock
you to death

Community – noise generation
from loading and unloading

flaw in the wiring or wiring connections
Leakage current: Insulation degraded conduct
causes leak of electrical current towards earth
ground or neighbouring conductive element. It
can be a cause of serious electrical fire and human
safety
Are faults: Loose terminals and crushed cable
Lighting: Lighting a discharge travels along a
power line to a facility, or if a facility is struck
directly by lightning, it can cause a massive fire
hazard
Poor Maintenance: Inadequate service and
maintenance of equipment
General use of mobile equipment and operating
outside business hours

Excessive generation of noise

Recycled/deconstructed products
such as plastic in CAPs combusting
Stormwater contamination –
process water entering
stormwater system
Dust Scrubber - failure of
baghouse

Conducting non routine activities
Not shutting down equipment when not in use
e.g. dust collector
Source of ignition
Incorrect storage
Overflow of process water/water treatment
circuit storage vessels
Overflow of bunding
Exit from the building containment system
Process interruption and/or operator error

Long Route Licence Application
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Ensure localised council noise restrictions are met; hours of operation
Where possible, relocate high noise creating activities to area furthest from
neighbouring business
Where possible install noise reduction surfaces; timber, rubber, etc
Noise management procedure; trained to personnel
Machines will be serviced regularly to reduce excess noise, work will be carried out in
prescribed hours, ear protection will be used as required and others will be warned of
high level of noise works nearby
Segregate as combustible materials
Isolate from potential ignition sources
Store in fit for purpose containers
Ensure bunding design complies with standards for liquid storage
Ensure operator training is conducted and this specific hazard is included in the SOP's

A manometer within the baghouse monitors the pressure drop across the filter, with a
reduction in pressure alarmed to indicate either a reduction in the extraction air flow
rate or a failure of individual filters within the baghouse. If alarmed, then crushing,
bagging and hopper loading to immediately halt until forced air flow and baghouse
filters are inspected, and faults rectified.
Persistent visible sources of dust or fume discharging from exhaust stack to be
promptly investigated and abated. Crushing process shutdown until emissions abated.
The baghouse filters are inspected on a daily basis with collected particulates bagged
and returned to the process.
Routinely scheduled maintenance meetings preventing unplanned maintenance hours.
Scheduled plant maintenance as per company and manufacturers recommendations,
including the forced air ventilation system, the baghouse and scrubber. No
maintenance on emission control equipment to be carried out during production.
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Inherent
Risk
Ranking

Residual
Risk
Ranking

Medium

Low

Medium

Low

Medium

Low

Medium

Low

Medium

Low

Inherent
Risk
Ranking

Residual
Risk
Ranking

Medium

Low

Medium

Low

Medium

Low

Medium

Low

Refuelling will be carried out in designed hard stand areas or off site at purpose-built
facilities where possible

Medium

Low

ISOLATE Guarding and barriers to prevent access to restricted areas
PPE Wear protective gloves when refuelling

Medium

Medium

Risk Event

Cause

Control Strategy

Dust Scrubber - failure of scrubber

pH levels not maintained in alkaline range
Packing not placed or secured as per the
installation manual
Bag house blocked

The pH of the alkaline scrubber is constantly monitored and alarmed at a pH of less
than 9. If alarmed, then crushing, bagging and hopper loading to immediately halt until
scrubber liquor pH is rectified.
Persistent visible sources of dust or fume discharging from exhaust stack to be
promptly investigated and abated. Crushing process shutdown until emissions abated.
The scrubber liquor is visually inspected daily for sediment accumulation and the pH is
further checked with a separate hand‐held device to validate the continuous
monitoring. If pH less than 9 then crushing, bagging and hopper loading to halt until
scrubber liquor pH is rectified.
Routinely scheduled maintenance meetings preventing unplanned maintenance hours.
Scheduled plant maintenance as per company and manufacturers recommendations,
including the forced air ventilation system, the baghouse and scrubber. No
maintenance on emission control equipment to be carried out during production.
Fume and particulate capture and collection within enclosed crushing plant.
Fume and particulate capture and collection during bagging of crushed material
Fume and particulate capture and collection during wash plant hopper loading
The ducted off‐gas fume and particulate are manifolded together before being ducted
to a baghouse and wet alkaline scrubber.
Roller doors to be kept only partially open to maintain a slight negative pressure for
collection of fugitive emissions.
Persistent visible sources of dust or fume discharging from individual processes to be
promptly investigated and abated. Crushing process shutdown until emissions abated.
Scheduled plant maintenance as per company and manufacturers recommendations,
including the forced air ventilation system, the baghouse and scrubber. No
maintenance on emission control equipment to be carried out during production.
Minimise use of transport by ensuring maximised loads to reduce total transportation
trips
Gas powered forklifts as a priority over diesel
Maintenance and repair program in place with pre-use inspection and reporting
At procurement, consideration of more effective plant and equipment
No loading or unloading or works adjacent to stormwater drains
Ensure spill kit is stationed between works and stormwater entry point
If repeat entries of hydrocarbon and similar to stormwater are a risk, consider water
diversion of permanent sediment controls
Housekeeping procedure; trained to personnel

Dust Scrubber - residual fugitive
emissions

Air – use of transport vehicles and
forklifts emitting exhaust fumes

General use of mobile equipment

Stormwater contamination –
hydrocarbon spills entering
stormwater system

Major over topping of storage tank
Major leak in storage tank
Conducting activities too close to stormwater
system
Surface gradient directs towards stormwater
drains
Over topping of fuel tank or storage container
Leaking fuel tank or storage container
Poor attention to task
Poor handling practices

Fuel spillage
Exposure to/contact with
hazardous substances when
refuelling mobile

Long Route Licence Application
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Risk Event

Stormwater contamination – ewaste and recycled products
entering stormwater system

Power failure resulting in process
water escaping water treatment
circuit

Cause

E-waste stored outside of the demarked storage
area
E-waste stored in containers that don’t comply
with storage standards
Deconstructed e-waste and recycled product spills
not immediately cleaned up
Mains supply to facility interrupted
Circuit breaker trip to facility
Circuit breaker trip to water treatment circuit

Power failure during shredding
resulting in fire

Mains supply to facility interrupted
Circuit breaker trip to facility
Circuit breaker trip to shredder drive

Spillage of general waste

Poor housekeeping

Power failure during shredding
resulting in fugitive air emission

Mains supply to facility interrupted
Circuit breaker trip to facility
Circuit breaker trip to shredder drive
Flooding of facility by excessive downpour
Wind damage to facility allowing elements onto
equipment

Major storm event resulting in
environmental emissions
Dust Scrubber - failure of
extraction air flow

Water supply failure during
shredding resulting in fugitive air
emission

Loss of mains water pressure
Spray valves closed
Blockage in supply lines

Long Route Licence Application
20-22 Berwick Road, Campbellfield

Control Strategy
ADMIN Daily checks of spill kits and clean up equipment
Refuel road licenced equipment at public fuel stations
Ensure all e-waste and recycled products are stored in approved containers and under
cover
Ensure any spillage is immediately cleaned up
Ensure regular contract sweeping of hardstands occurs at the frequency required
Circuit has been designed with a low circulating inventory
IBC containers provide surge capacity
Ensure IBC containers are not connected in a manner that can create backflow
siphoning
Ensure SOP.04-Shredding contains procedure to manage power failure whilst in
operation
Ensure operators are familiar with SOP for power failure of equipment
Ensure water sprays remain on as they will continue to be pressurised by the main
municipal water system
Waste will be kept at a minimum on site and rubbish will be put in waste bins provided
and emptied on a regular basis
No control strategies noted
No control strategies noted
Persistent visible sources of dust or fume discharging from individual processes to be
promptly investigated and abated. Crushing process shutdown until emissions abated.
Adequate fire suppression equipment readily available.
Routinely scheduled maintenance meetings preventing unplanned maintenance hours.
Scheduled plant maintenance as per company and manufacturers recommendations,
including the forced air ventilation system, the baghouse and scrubber7. No
maintenance on emission control equipment to be carried out during production.
Ensure SOP.04-Shredding contains procedure to manage loss of mains water whilst in
operation
Ensure operators are familiar with SOP for loss of water when operating equipment
Examine interlock with spray operation and shredder operation
Include this topic in regular toolbox meetings

Envirostream Australia Pty Ltd
606 High St, Kew, Victoria 3101
www.envirostream.com.au

Inherent
Risk
Ranking

Residual
Risk
Ranking

Medium

Low

Medium

Low

Medium

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low
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INTRODUCTION

MA02-Environmental Manage Plan (EMP) is designed to assist in the delivery of the
environmental management principles described in Envirostream Australia’s (EVS)
Environment Policy by identifying the potential environmental risks that are posed by EVS
operations and describing the measures that will be taken to eliminate or mitigate those
risks.
The implementation of this EMP will also assist in meeting the actions outlined in EVS’s
MA01-Integrated Management System (IMS).
The purpose of this EMP is to describe:






2

The minimum environmental management requirements to be implemented to
meet EVS’s management goals and commitments;
The roles and responsibilities of personnel in implementing this EMP;
Environmental monitoring and reporting requirements;
Environmental incident response procedures; and
Procedures for reporting and responding to EMP non-conformances and incidents as
well as corrective and preventative actions.

SCOPE

The scope of the EMP is to ensure that all operations conduct their activities in a manner
the complies with the environmental statutory requirements within the jurisdiction that
they operate. This EMP is designed to assist in the delivery of the environmental
management principles described in the Company’s policy statement, by identifying the
potential environmental risks that are posed by its operations and describing the measures
that will be taken to eliminate or mitigate those risks.
The EMP broadly covers the following areas of the Company’s activities:




3

Storage, handling and use of batteries, chemicals and fuel;
Shredding and separation activities; and
Repair and maintenance work.

ORGANISATIONAL STRUCTURE

The responsibility and authority of each job function as it applies to all personnel involved in
the organisation, is shown in the following organisation chart.
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Director (JD01)

Finance
Manager (JD04)

Operation
Manager (JD03)

Supervisor
(JD05)

Multi-skilled
Worker (JD06)

3.1

Roles and responsibilities

The company Director has overall responsibility for:





Ensuring compliance with applicable environmental legislative requirements;
Ensuring personnel and contractors are aware of, and understand the EMP
requirements relevant to their area/scope of work;
Ensuring the necessary resources and processes are in place for implementation of
required environmental management measures; and
Providing feedback in the regular review of this EMP.

The Operation Manager is required to:








Communicate with personnel and contractors regarding site specific environmental
issues and compliance with the EMP;
Ensure that sufficient information about environmental risk is provided to relevant
personnel;
Coordinate the implementation of environmental management measures during
work;
Undertake site inspections on a regular basis to monitor the implementation and
effectiveness of environmental management measures;
Ensure non-conformances are identified, recorded and reported;
Communicate incidents to the Director.

All Personnel
All personnel are required to:


Undertake activities consistent with this EMP;
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Communicate incidents to the Operation Manager; and
Ensure that they attend the provided environmental training relevant to their role
and responsibilities.

Contact List

In the event of an incident, the following personnel should be contacted.
Contact
Envirostream Head Office
Director
Operation Manager
Site Supervisor
Contaminated water removal services

Telephone Number
+61 (03) 9357-5346
Refer to current contact list
Refer to current contact list
Refer to current contact list
Refer to current contact list (24/7)
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5

INFORMATION MANAGEMENT PROCESS

5.1

Documentation System

Personnel within the organisation can request for a new or revised document. The
Originator shall forward his/her request for creation or revision of a document to
the Operation Manager along with the suggested document.
The document is reviewed and finalised by the Operation Manager in conjunction with the
requester. The document is entered or revised in the “Document Register” tab
of REG01.Document Register with a unique code and revision number and date (refer to
the below coding system).
Document Type
MA
Manual
SOP
Standard Operating Procedure
JD
Job Description
FR
Form

All documents are available as “read only” through the server electronically. The documents
are deemed as “uncontrolled” if printed. It printed documents needed; it is managed
by the Operation Manager and documented in the “Document Register” tab of
REG01.Document Register.

5.2

Records

Records are generated by filling a form as an evidence to prove that the management
system has been effectively implemented. In the case of an environmental incident, FR07Incident Report is required.
Records are identified, stored, protected, and maintained for a predefined minimum
retention time. Electronic records are kept on a cloud based system. The documents are
accessible by all employees depending on their document needs and authority level.

5.3

Externally Generated Legal & Statutory Requirements and Standards

The external documents include:



Standards;
Legal and other documents such as acts, regulations, code of practice, in specific:
o Occupational Health and Safety Act 2004;
o Occupational Health and Safety Regulations 2017;
o Compliance code: Hazardous manual handling (WorkSafe Victoria, 2018);
o Liquid storage and handling guidelines (EPA publication 1698);
o Environment Protection Act 1970;
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o Environment Protection (Industrial Waste Resource) Regulations 2009;
o Environment Protection (Scheduled Premises) Regulations 2017;
o Management and storage of combustible recyclable and waste materials –
guideline (Publication 1667.2, October 2018);
o Waste Management Policy (Combustible Recyclable and Waste Materials);
o Waste Management Policy (E-Waste) – from 1 July 2019; and
o AS/NZS 5377:2013 – Collection, storage, transport and treatment of end-oflife electrical and electronic equipment.
Material Safety Data Sheet’s (MSDS) and etc.

The Operation Manager shall ensure that any externally authored documents are
registered in the REG01.Document Register. On receipt of updated documents (softcopy or
hardcopy), all superseded external documentation is moved to the obsolete folder.
At least annually, the External Document Register is reviewed and checked for
completeness, for any changes in version status, and for any new impacts such changes may
have on the integrated management system.

6

HUMAN RESOURCE MANAGEMENT PROCESS

6.1

Induction

Induction is provided once a new employee is appointed, plus refresher inductions at
periodic intervals as required (an annual re-induction of safety matters and after an
extended absence). Specific requirements at the induction are listed and completed by the
Director or Operation Manager as per the FR01-Induction Form. All induction records are
kept by Finance Manager and filed into the staff files.

6.2

Training and staff appraisal

The Director reviews the training needs identified and approves them. All records of
performed trainings are recorded in FR06-Employee Training Record.
Copies of all employee training and personnel documents (where appropriate) are kept in
the employee’s file. The file might include




Copies of any qualification certificates, passport, licences, competency assessments,
trade papers, references, etc;
A record shall be updated by the Operation Manager and/or Supervisor as training
is undertaken; and
Induction training record.

A record of all training and effectiveness evaluation is maintained using a copy of the
qualification or attendance certificate or the FR02-Tool Box Meeting Record if the training is
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provided internally. The FR06-Employee Training Record may also be used to track training
in the requirements of internal documents.

6.3

Internal Communication

A variety of processes are used for internal communication on environmentallyrelated matters. Where information for dissemination becomes available to the
Operation Manager, it is communicated to employees at the next available meeting.

6.4

Toolbox Meetings

Toolbox meetings are held on every six months. Meetings may be held as arranged by
management, or at the request of a worker who has an important issue to talk about.
Records of topics and names of attendees are kept on the FR02-Tool Box Meeting Record.

7

RISK ASSESSMENT

A risk assessment process is used to Identify, Assess and Control an environmental risk in
regard to new products, services and change in standard operating practises using REG10Risk Register.

7.1

Identifying Hazards, Aspects and Product or Service non-conformities

The Operation Manager prepares a list of activities, products and services and relevant
environmental aspect into the REG10-Risk Register.
All workers have a responsibility to report any environmental hazardous conditions or
incidents to their manager or supervisor.
The Operation Manager or supervisor regularly inspects work areas to look for hazards
near misses. The frequency of those inspections depends on the degree of risk found in each
area. As a minimum, each office or workshop area should be inspected once every 6
months.

7.2

Assessing the Risk

Assess the environmental impact according to the consequences and likelihood of the
hazard/aspect occurring. The level of experience and the capabilities of all staff are taken
into consideration throughout this process. All employees to whom the hazard might apply
are consulted as a part of this risk assessment process. The risk rating is recorded on the
REG10-Risk Register.
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Risk Calculation Process

Steps 1 – Estimate the consequences
Consequence

Environmental

Extreme

Long term, large scale damage to environment, serious / repeated breach of
legislation/licence condition. Cancellation of licence and/or prosecution, major material
damage, hospital treatment, extensive rehabilitation, months/years time lost, death,
permanent major disability, major illness (e.g. cancer, asthma, etc)

Major

Severe impact requiring remedial action and review of processes to prevent recurrences.
Extensive material damage, medical / hospital treatment, lengthy -rehabilitation,
weeks/months’ time lost. Permanent minor disability

Moderate

Moderate impact on environment, no long-term or irreversible damage, medical treatment,
short rehabilitation, some days/weeks’ time lost.
Some material damage, minor localised impact, first aid treatment only, no rehabilitation or
days/weeks time lost, one-off situation easily remedied.

Minor
Low Significance

Negligible impact on environment, minor material damage, self-administered first aid, no
time lost.

Step 2 – Estimate the likelihood
Likelihood

Description

Almost Certain

Expected to occur in most circumstances

Likely

Will probably occur in most circumstances (i.e. has been known/has occurred before)

Possible

Might occur at some time (i.e. have heard of it happening)

Unlikely

Could occur, but no known instances previously

Rare

May occur only in exceptional circumstances

Step 3 – Determine the risk rating

LIKELIHOOD

Risk Assessment rating
matrix

CONSEQUENCES (C Score)
Low
Significance

Minor

Moderate

Major

Extreme

Almost certain

Low

Moderate

Significant

High

High

Likely

Low

Moderate

Moderate

Significant

High

Possible

Low

Low

Moderate

Moderate

Significant

Unlikely

Low

Low

Low

Moderate

Moderate

Rare

Low

Low

Low

Low

Low
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Risk Rating
High Risk
Significant Risk
Moderate Risk
Low Risk
Consequence =
Extreme

Description
Low Significance

Minor

Minimum Management Response
Immediate intervention required from Senior Management to eliminate or reduce risk by the
introduction of control measures.
Management planning required at senior levels. Imperative to eliminate or reduce risk to a lower
level by the introduction of control measures.
Senior Management attention needed. Defined corrective action required.
Management responsibility must be specified. Corrective action to be determined where
practicable.
Immediate and on-going intervention is required from Senior Management to ensure control
measures are adequate. Irrespective of Probability/Likelihood

Financial
Impact
Minimal
financial loss;
Less than
$3,000
$3,000 to
$5,000; not
covered by
insurance

Moderate

$5,000 to
$10,000; not
covered by
insurance

Major

$10,000 to
$50,000; not
covered by
insurance

Extreme

Above
$50,000; not
covered by
insurance

7.5

Environmental

Staff

No Environment
impact

No or only minor
personal injury;
First Aid needed
but no days lost
Minor injury;
Medical treatment
& some days lost

Cleaning up
required small
amount of waste
to landfill - Non
Hazardous
Cleaning up
required over
500kg of waste
to landfill - Non
Hazardous
Cleaning up
required small
amount of waste
to landfill
Hazardous
Cleaning up
required over
500kg of waste
to landfill

Injury; Possible
hospitalisation &
numerous days
lost
Long-term illness
or permanent
disability or
multiple serious
injuries
Fatality

Business
Interruption
Negligible; Critical
systems
unavailable for less
than one hour
Inconvenient;
Critical systems
unavailable for
several hours
Client
dissatisfaction;
Critical systems
unavailable for less
than 1 day
Critical systems
unavailable for 1
day or a series of
prolonged outages
Critical systems
unavailable for
more than a day
(at a crucial time)

Reputation &
Image
Negligible
impact

Corporate
Objectives
Resolved in
day-to-day
management

Adverse local
media
coverage only

Minor impact

Adverse
capital city
media
coverage

Significant
impact

Adverse and
extended
national media
coverage

Major impact

Demand for
government
inquiry

Disastrous
impact

Control the Risk

Once hazards have been identified and assessed, a control strategy to either eliminate or
control the hazard/aspect as the first priority or eliminate or control the risk/impact of the
hazard/aspect is to be developed and implemented.
It is the responsibility of the Operation Manager and direct manager or supervisor to
ensure that all identified risks are assessed, and adequate actions are taken to control them.
Risks may be controlled by a number of actions, however legislation prescribed
that consideration must be made of the following “hierarchy of controls”. The higher on the
list the control you choose, the better the results should be.
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Review of Risk assessment

The Operation Manager ensures that the risk assessment is regularly reviewed to check
their effectiveness and, as necessary, revised. The review should be undertaken in
the following circumstances, but not limited to these:






Current control measure does not control the risk (e.g. injury occurs because of the
risk);
A new relevant hazard or risk is identified;
After a notifiable incident occurs; and
If the results of consultation under the legislation indicates that a review is
necessary.

8

ENVIRONMENTAL MANAGEMENT REQUIREMENTS

8.1

Purchase of sustainable products/recycling of resources on site

In identifying purchase needs, consider which products and services are either fully or
partially manufactured from sustainable products or are recycled. Where these products are
identified an assessment is made to verify they meet the required specification and or
standards. Where the cost of using such products exceeds those available from other nonsustainable resources, the matter of choice is referred to the client for decision. Once a
determination is defined our standard purchasing process is employed.

8.2

Waste minimisation

The Operation Manager ensures appropriate practices are in place to firstly minimise
waste, and secondly recycle all possible materials where this is practical, possible
and economically viable.

Envirostream commits to:


Maximising the material recovery and reducing material to landfill from any
Envirostream process including production and office activities;

Page 13 of 23
This document is uncontrolled if printed. Latest version is available on the server.

Environmental Management Plan
Doc. No: MA.03




8.3

Ver. No: 01

Rev. Date: 24/08/2020

Achieving a minimum 75% recovery by weight of all products and/or materials
processed by Envirostream in any 12 month period. This shall be monitored and
reported through the Management Review meetings; and
Output material is sent to downstream customers/services once Envirostream is
certain that management of material is consistent with our environmental policy.

General Waste Management

A number of general environmental management measures relating to waste management
apply to all activities undertaken on site. These general environmental management
measures are outlined in the following table.
Waste Type

Waste Description/Classification

Prescribed Industrial
Waste (PIW)

Office paper

PIW is regulated hazardous industrial
wastes, as defined by the Environment
Protection (Industrial Waste Resource)
Regulations 2009, and categorised in
accordance with EPA’s Industrial Waste
Resource Guidelines.
Examples of possible PIW may include
used absorbent materials; contaminated
soil; asbestos waste; oily rags; waste oils
and solvents etc.
Waste that may decompose, usually made
up of food stuffs and may attract wildlife if
mismanaged.
Recyclable product

Cardboard

Recyclable product

Putrescible waste

Scrap metal
battery)
Timber

(non

Recyclable product/ industrial waste
Recyclable product/ industrial waste

Plastics

Recyclable product/ industrial waste

Glass

Recyclable product/ industrial waste

Timber pallets

Recyclable product/ industrial waste

Waste/contaminated
water

Includes any non- amenities water that
requires disposal or other management.

Approved Reuse/Recycling or Disposal
Methods
Provision must be made for the
segregated management and storage
prior to its transport off-site.
Off-site disposal to a licenced waste
facility

Disposed of to landfill as general waste.

Transported off-site to a suitably
licensed recycling facility.
Transported off-site to a suitably
licensed recycling facility.
Transported off-site to a suitably
licensed recycling facility.
Transported off-site to a suitably
licensed recycling or disposal facility.
Transported off-site to a suitably
licensed recycling facility.
Transported off-site to a suitably
licensed recycling facility.
Return to supplier
Transported off-site to a suitably
licensed recycling facility.
Recycled after treatment
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General waste management controls are summarised in the following table.
Waste Management
To carry out the management of waste in accordance with regulatory requirements.
To promote sustainable management of resources.
Objectives
To reduce waste disposed of to landfill.
To optimise the use of sustainable materials.
To reduce the level of contamination in waste streams for reuse / recycling.
Specific legislation/
Environment Protection Act 1970 (only limited application in relation to waste
regulation/ guidance
requirements)
Environment Protection (Industrial Waste Resource) Regulations 2009
Control Area
Required environmental management measures
Timing
Prioritise application of the waste hierarchy. In order of most favourable to At all
least favourable:
times
Avoidance of waste generation.
Reduction of waste generation.
The reuse of materials wherever possible.
Recycling of materials which cannot be reused.
Disposal.
General
Timing
At all
Waste must be segregated and placed into designated containers
times
Waste bins provided must be fit for purpose to contain the intended waste
At all
stream securely, prevent leaks or spills, reduce odour, and to prevent the
times
attraction of vermin.
Waste bins must contain labels which are large, clearly visible and in good
At all
condition.
times
Waste/Contaminated Water
Timing
Water must be used efficiently, and work should be planned to minimise
At all
the amount of waste water generated on site.
times
If wastewater cannot be reused on-site, it must be classified and disposed
At all
of off-site in accordance with regulatory requirements or to sewer in
times
accordance with a Trade Waste Agreement (TWA).
No effluent can be disposed of into sewer without first contacting the
At all
Operation Manager and obtaining written approval.
times
Prescribed Industrial Waste (PIW)
Timing
At all
Solid and liquid PIW must be segregated from general waste.
times
Solid and liquid PIW must be stored in containers that prevent discharge
At all
into the environment.
times
At all
PIW bins and waste liquid storage must be adequately labelled.
times
Personnel must advise the Operation Manager in the event that PIW
As
waste receptacles are full and require emptying.
required
A register must be kept and maintained of all PIW stored at the site by the
Operation Manager. Copies of all EPA Waste Transport Certificates and
At all
disposal receipts for the off-site transport of PIW generated at the site
times
must be maintained.
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Air Emissions

Air emission management controls are summarised in the following table.
Air Quality
Objectives
Specific legislation/
regulation/guidance
Control Area
Vehicles

To minimise the impact of dust and other air emissions on local air quality
State Environment Protection Policy for Air Quality Management of 2001 (SEPP-AQM).
Environment Protection (Scheduled Premises) Regulations 2017
Required environmental management measures
Timing
Vehicles and equipment must be fitted with appropriate emission control
At all
equipment and routinely maintained in accordance with manufacturer’s
times
instructions. Maintenance records must be kept.
At all
Vehicles and equipment must be turned off when not in use.
times
Dust generation from the use of vehicles is to be limited by the following At all
controls:
times
Area access ramps and hardstands to be cleaned by contact sweeper

Monthly

Regular inspection of hardstands and ramp to remove any immediate
dust/waste
Factory Floor

Sweep in stages and empty dustpan in to general bin
Vacuum floor
Remove loose debris
Sweep floor as above
Vacuum floor

Weighing Area

Processing Area

Daily

Vacuum floor around machinery area
Clean, apply spray onto surface, wipe with disposable cloth
Air Dry
Pre-clean – removing debris particles
Wash the driveway
Air Dry
Keep the grass and plants trimmed and neat once a month
Dust scrubber water bath to be inspected and pH checked to ensure in
the target range of 8 to 10.

Driveway and
Garden

Dust scrubber

8.6

Daily

Daily

Weekly

Weekly

Noise Emissions

Noise emission management controls are summarised in the following table.
Noise management
Objectives

To minimise the impact of noise emissions and avoid nuisance to sensitive receptors.

Specific legislation/
regulation/guidance

Environment Protection Act 1970
State Environment Protection Policy N-1

Control Area

Required environmental management measures

Timing

General

Works or activities which have the potential to generate significant levels
of noise must be planned and undertaken during standard working hours
(7am - 6pm Monday to Friday) if possible.

Planning
stage

Where noise impacts are impacting amenity, corrective actions such as

At all
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the substituting of machinery and equipment for less noisy equipment
must be considered and implemented, where practicable.
Plant and equipment used must be properly maintained to
manufacturer’s requirements. Internal combustion engines are to be
fitted with a suitable muffler in good repair.
Maintenance records are to be kept.

Vehicles

Daily start up checks must be undertaken on all plant, equipment and
vehicles.
All vehicles must be turned off when not in use.
Dust Scrubber

8.7

The dust scrubber must be turned off when not in use.

times
At all
times
At all
times
At all
times
At all
times

Chemicals and Fuel

Chemical and fuel management controls are summarised in the following table.
Storage and handling of chemicals and fuel
To comply with regulatory requirements relating to the storage and handling of
chemicals and fuel
To minimise impacts on the environment associated with storage, transport, use and
Objectives
handling of dangerous goods and hazardous materials.
To prevent and minimise environmental impacts following a spill event.
To reduce the use of hazardous substances.
Environment Protection (Scheduled Premises) Regulations 2017
Liquid storage and handling guidelines (EPA publication 1698)
Specific legislation/
Victorian Dangerous Goods Act 1985
regulation /guidance Dangerous Goods (Storage and Handling) Regulations 2012
Occupational Health and Safety Act 2004 and Occupational Health and Safety
Regulations 2007
Control Area
Required environmental management measures
Chemical storage
Timing
The storage, use and handling of all chemicals including dangerous goods,
At all
fuels, hazardous substances and wastes must be in accordance with
times
relevant legislation
Permanent chemical storage areas must not be located within 20m of
At all
sensitive areas such as waterways or native vegetation.
times
Chemical storage areas must include secondary containment controls
At all
such as permanent or portable bunding in accordance with relevant
times
regulatory requirements.
Frequent chemical use and handling areas must be located on impervious
At all
hardstand with appropriate bunding so any spills can be confined and
times
cleaned up.
Spill kits must be readily available and relevant personnel trained in their
At all
use.
times
All chemical spills must be cleaned up and any resulting waste material
At all
must be contained and disposed of at an appropriately licensed facility.
times
All chemicals are to be stored in appropriate sealed and labelled
At all
containers.
times
Hard copies of the relevant MSDS must be available within each work
At all
area where chemicals are stored.
times
The storage of any hazardous materials must be carried out in accordance At all
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Storage and handling of chemicals and fuel
with storage instructions provided in the MSDS, on labels and as per
regulatory requirements, and in accordance with applicable technical
standards or other relevant product information.
Chemical storages must be bunded so that the capacity of the bund is
sufficient to contain at least 110% of the volume stored.
Use of fuel with mobile equipment
Fuel storages must be bunded so that the capacity of the bund is
sufficient to contain at least 110% of the volume stored.
Fuel containing equipment such as generators or pumps must be selfbunded or located within a bunded area.
Mobile equipment and vehicles must be refuelled within designated
refuelling areas. Where practicable, refuelling areas must not be located
within 20m of any drainage inlet or open drain/drainage line. Where this
separation distance cannot be maintained, drain seals must be in place
prior to refuelling activity.
Refuelling areas must be located on impervious hardstand with
appropriate bunding and, where practicable, be graded to a spill
collection point.
All mobile equipment must be maintained in accordance with
manufacturer’s specifications and kept in good working order.
Daily start up checks must be undertaken on factory mobile equipment
(including leaks/spill checks).
All scheduled maintenance activities must be undertaken within a
designated area
Dangerous goods storage, use and handling
Secondary containment including bunding must be in accordance with
relevant regulatory requirements as contained in the Code of Practice for
the Storage and Handling of Dangerous Goods.
Quantities of hazardous materials stored must be kept to a minimum,
commensurate with their usage and shelf life.
A register for dangerous goods stored and handled on site must be
maintained. It must record the location, volume and types of hazardous
materials stored and be updated when a new dangerous good is
introduced to the premises; when the use of an existing dangerous good
is discontinued, and upon revision of the provided MSDS.

8.8

times

At all
times
At all
times
At all
times

At all
times
At all
times
At all
times
At all
times
At all
times
At all
times
At all
times

Surface and Stormwater

Surface and stormwater management controls, including those required in the event of a
site fire are summarised in the following table.
Surface water and stormwater
Objectives
To prevent the pollution of waterways.
Liquid storage and handling guidelines (EPA publication 1698)
Management and storage of combustible recyclable and waste materials – guideline
Specific legislation/
(Publication 1667.2, October 2018)
regulation/ guidance
MA.06-Process Water Management Plan
SOP22. Firewater Run-off Containment
Control Area
Required environmental management measures
General surface water controls
Timing
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Surface water and stormwater
Weather forecasts must be considered when planning e-waste receival or
product transport
Weather forecasts must be considered when planning maintenance of
equipment located outdoors
Stormwater must be diverted around active work areas to prevent
sedimentation and pollution.
Routine visual inspections must be undertaken on outdoor areas subject
to e-waste handling to identify any spillages and sedimentation impacts.
All is e-waste is to be stored inside the facility
If e-waste is stored outside, then it must be stored in containers that
comply with the Liquid storage and handling guidelines
Outside areas are maintained free of litter that can be washed into the
drainage system in a storm event
Conduct inspections of stormwater drainage infrastructure to ensure
litter and e-waste is removed
Outside general waste storage bins are to be covered and be weather
tolerant
Surface water controls – site fire
Refer to MA.06-Process Water Management Plan for controls in the
event of a fire.

8.9

Planning
stage
Planning
stage
At all times
At all times
At all times
At all times
Weekly
Monthly
At all times
Timing

Land and Groundwater

Land and groundwater management controls are summarised in the following table.
Land and groundwater contamination
Objectives
To prevent contamination of land and groundwater
Management and storage of combustible recyclable and waste materials – guideline
Specific legislation/
(Publication 1667.2, October 2018)
regulation/ guidance AS/NZS 5377:2013 – Collection, storage, transport and treatment of end-of-life
electrical and electronic equipment
Control Area
Required environmental management measures
Solid/Liquid Storage
Timing
Check storage vessels are not damaged or leaking
Weekly
Check hardstands for cracks or evidence of seepage
Monthly
Check bunding for damage
Monthly

9

SPILL EMERGENCY RESPONSE

9.1

Spill response

In all areas, the following steps should be undertaken in the event of a spill:


Take immediate action to control a chemical spill as soon as it is safe to do so (e.g.
reposition a punctured drum to prevent further loss of containment; move leaking
IBCs to a bunded area);

Page 19 of 23
This document is uncontrolled if printed. Latest version is available on the server.

Environmental Management Plan
Doc. No: MA.03






9.2

Ver. No: 01

Rev. Date: 24/08/2020

Take action to contain the spill to stop the material entering stormwater drains,
drainage lines or contaminating soil (e.g. seal nearby drains; apply spill kit materials
to form a dam);
Report and notify: Any spill greater than five litres, or spills that enter a
waterway/drain or damage an environmentally significant area, must be reported
immediately to the Operation Manager, who will then contact the relevant
personnel or authorities;
Clean up spill and surrounding impacted areas and dispose of clean-up waste
materials. Depending on the material spilt and the clean-up methods employed,
‘prescribed industrial waste’ may be generated.

Incident response and reporting









All environmental incidents, near misses or hazards must be reported on form FR07Incident Report or directly to the Operation Manager;
All spills that enter a stormwater drain must be immediately reported to the
Operation Manager;
An incident report must be provided to the Director within 48 hours of any
environmental incident;
Report all incidents internally regardless of the severity;
Implement processes to ensure contractors, service providers, other people at work
and visitors report all incidents internally regardless of the severity;
Provide feedback to reporting parties, contractors, service providers and employees
on the findings of incident investigations and incident trends relative to their area;
Ensure the timely reporting of regulator-reportable incidents and preserve the
incident site unless it is not safe to do so;
Ensure incidents are investigated by the responsible parties, for the purposes of
identifying corrective actions and preventing reoccurrence.

10

PERFORMANCE EVALUATION AND IMPROVEMENT PROCESS

10.1

Internal Audit

Each element of the management plan is audited at least once each calendar year with
more frequency as necessary based on the importance of the processes concerned, changes
affecting the organisation, and the results of previous audits. The schedule for conducting
audits is shown using REG06-Audit and Compliance Register. The internal auditors are to be
qualified.
The Operation Manager determines auditor and scope of the audit. Comments and nonconformances are to be recorded on the FR010-Audit Report. All non-compliances from the
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previous audit are to be closed out. For each item deemed not compliant, the auditor
records the non-compliance on the FR010-Audit Report.
The Auditor or Operation Manager shall follow-up with the Auditee to confirm the
implementation of corrective action and verify its effectiveness by re-auditing.

10.2

External Management System Audit

The Operation Manager is responsible to liaise with the certification body for the external
audit planning and coordination.

10.3

Registration of Opportunity for Improvement

All employees are encouraged to provide inputs to the continuous improvement of the
environmental management plan.
Everyone in the organisation is responsible for reporting any Opportunity for Improvement
(OFI) and requesting corrective action.
The actions can be initiated as a result of, but not limited to the following:





Environmental Incident;
Results of data analysis as outputs from Management Review meetings;
Environmental Issue; and
Internal / External audits nonconformity.

11

HSE MANAGEMENT PROCESS

11.1

Hazardous Chemicals

When a new chemical is brought into the workplace, it is assessed by the Operation
Manager or Director to see if it is hazardous. This information could be found on the label or
on the Material Safety Data Sheet (MSDS or SDS) issued by the supplier. A simple way of
identifying a potential hazardous chemical is to look for a warning phrase; e.g. “Poison
S5; Keep out of reach of children”; “Flammable liquid-keep away from naked flame” etc.
The Operation Manager first identifies any risks to health that may arise from the use of
the chemical in consultation with the employees. If approved for use, the chemical is added
to REG11-SDS Register.
The assessment on hazardous chemicals is revised whenever there is a significant change
to the chemical and is reviewed at intervals not exceeding 5 years.
The Operation Manager ensures that any container that holds a hazardous chemical is
appropriately labelled. The label clearly identifies the hazardous chemical and contains a
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hazard pictogram or hazard statement consistent with the correct classification of the
chemical.
Each hazardous chemical is to be stored in accordance with the MSDS so it does not become
unstable.
When a spill, leak, or accidental release of hazardous chemicals occurs, the Operation
Manager ensures that employees take appropriate actions in accordance with the MSDS to
contain the hazardous chemicals within the workplace.
Spill kits are to be available in the area where the risk of spillage exist.
All employees who use or come in contact with a hazardous chemical should be given
information on the risks associated with its use and the precautions that need to be taken
during its handling, storage, disposal or spillage.
All chemicals are disposed including contaminated water, waste water and materials in
accordance with site operating licence, EPA and Yarra Valley Water Regulations.

11.2

Clean Up and Housekeeping

Sites are kept tidy at all times. Materials should be stacked safely in designated areas, and
away from access roads, paths and passages.
Prior to consuming food, hands should always be washed, using only the soap and/or other
cleaning materials provided in the ablution blocks.
Solvents like petrol dissolve natural oils in the skin, causing irritation, and should not be
used.

11.3

Personal Protective Equipment

All employees must abide by the personal protective equipment (PPE) requirements listed
below;
Office Staff
 Close toed shoes.
Production Staff







Overalls or high visibility clothing;
Steel caped shoes or boots;
Eye protection;
Hearing protection;
P2 fumes and particle filtered mask; and
Gloves.

Page 22 of 23
This document is uncontrolled if printed. Latest version is available on the server.

Environmental Management Plan
Doc. No: MA.03

Ver. No: 01

Rev. Date: 24/08/2020

Non-production staff in Production Area






Eye protection;
Closed toe or steel caped footwear;
Hearing protection;
Particle mask; and
Gloves.

Visitors



11.4

Visitors must sign in upon arrival; and
Visitors must abide by the PPE requirements as directed by management at all times
whilst on site.

Inspections

The Operation Manager regularly inspects work areas to look for hazards. The frequency of
those inspections will depend on the degree of risk found in each area. As a minimum each
office or site should be inspected once every 6 months. The Operation Manager uses the
FR14-HSE Inspection Checklist as a guide to finding hazards. Any hazard found should
be recorded on the checklist and after assessment fixed as required to eliminate or
minimize the risk.

12

EXTERNAL COMMUNICATIONS

Communication with the external parties is managed by Director or authorised delegate. In
terms of the Management System applications and in particular EMS related
matters, Director is responsible for communication with external bodies as below:




Reporting Environmental Incidents to the Environmental Protection Authority; and
Communications with all external media (e.g. newspapers, TV station, websites, etc.)
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PURPOSE AND SCOPE OF THE EMERGENCY MANAGEMENT PLAN
MA.03-Emergency Management Plan (EMP) has been prepared for Envirostream Australia
Pty Ltd. It outlines the site specific management structure, resources, procedures and
practices that will be implemented in the event of an emergency situation. The purpose of
the EMP is to minimise the adverse impacts to people, property and the environment from
an incident occurring or impacting on site. The scope of works for this site will include, but
not necessarily be limited to the provision of all labour, materials, plant, equipment,
supervision and all other things necessary to perform the work as detailed under
Envirostream Australia policy and procedures. In particular, the work involves the following:
 Battery Sorting
 Lithium-ion Battery Shredding
 Mixed Metal Dust (MMD) Recovery

SITE EMERGENCY PROFILE
Site Location
Envirostream Australia site is located on 20-22 Berwick Rd Campbellfield VIC 3061.
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Site Layout

Number of People on Site and at Time of Occupancy
Usual office/site operating hours are generally between 8am – 4pm, Monday to Friday
(operating hours are subject to change with extended hours and weekends due to production
requirements)
o
o
o
o
o

Operation Manager: 8 am -4 pm
Supervisor: 8 am – 4 pm
Plant Operator (1) & (2): 8 am – 4 pm
Battery Sorter (1), (2) & (3): 8 am – 4 pm
A minimum of 2 – people on site during operating hours

COMMUNICATION OF THIS PLAN
This EMP shall be communicated to personnel through site induction and at Toolbox
meetings. Site specific evacuation procedures (incl. assembly points) will be displayed on
notice boards and in prominent positions throughout the site/buildings. The internal and
external communication during an emergency will be carried as per following flowchart. It is
20-22 Berwick Rd, Campbellfield, Vic
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the responsibility of those Envirostream Australia personnel nominated in the Emergency
Contacts list for the site – see Appendix A to perform their appointed duties.

EMERGENCY ORGANISATION & RESPONSIBILITIES
It is the responsibility of Site Management, site staff and visitors to follow the procedures
stated in this document.

Operation Manager
4.1.1 General Requirements
o Be fully conversant with the requirements of this Plan.
o Ensure the EMP is fully implemented, monitored and adjusted to suit the requirements of
the operations system and the client’s requirements.
o Ensure the requirements of the Management System are fully complied with when
administering the Emergency Response Plan.
o Ensure all employees are conversant with their responsibilities and duties under the
Emergency Response Plan.
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4.1.2 Communication
o Ensure any bulletin or information pertaining to emergency plans and management is
placed on Notice Board.
o Maintain lists of employees’ emergency contacts/next of kin either on site or via the HR
system. Ensure that relevant emergency contacts are notified in case of an emergency.
o Notify senior management of any emergency in accordance with Incident Reporting and
Investigation. Only authorised spokespeople may liaise with the Media Communication
and relevant authority.
4.1.3 Training
o Educate supervisory personnel in accordance with plan requirements, statutory
obligations, and relevant procedures contained in the Integrated Management System
(IMS).
o Have been inducted into Envirostream Australia safety and environmental management
systems and procedures.

Site Supervisor
The Supervisor will be responsible for the day to day operations of the site, ensuring site
operations comply with all relevant obligations. The Supervisor has been inducted for
Envirostream Australia Integrated Management Systems and Procedures, he will also receive
site specific Emergency Preparedness and Incident Management training while onsite.
Accountable to the Site Supervisor for:
4.2.1

General

o Being familiar with the requirements of this EMP.
o Ensuring incidents are managed and strictly supervised in accordance with the EMP,
company policies and procedures.
o Being familiar with legislation and codes of practice relevant to this role, and ensuring the
requirements of the same are brought to the attention of interested parties and
implemented as is practicable across the project site.
4.2.2

Communication

o Ensuring the requirements of the Emergency Response Plan are communicated to all
personnel, subcontractors and where appropriate, visitors to site through Site Inductions,
weekly Toolbox Meetings and Safe Work Method Statement (SWMS) review on
commencement of new works with the potential to impact personnel and the
environment.
o Any external contact will be communicated to the client via the Site Manager or their
delegate.

Employees, Contractors and Visitors
On identification of a situation requiring emergency response each employee has the
responsibility to immediately notify the site supervisor or delegate. In the event of a serious
situation, or a situation requiring immediate medical response, the employee shall utilise this
20-22 Berwick Rd, Campbellfield, Vic
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“Plan” to make direct contact with the closest medical facility. When directed by the Head
Warden or his/her delegate, it is the responsibility of each person to evacuate the workplace
via the nearest safe exit/route, after turning off any machinery in use (if it safe to do) and
proceed to the designated external assembly point and stay there until given further
instruction.

Emergency Control/Response Team
The emergency Control/Response team is tasked with co-ordination and control of the
response to an emergency. Where an evacuation is required, the team will be responsible for
accounting for all personnel and for any actions deemed necessary to limit the impact of the
emergency on the site and its personnel.
Members of the emergency team assume authority over all personnel within the scope of
their responsibilities. They are accountable to other members of the team within the
hierarchy and to members of the Emergency Services (Ambulance, Fire, Police, etc.).
4.4.1 Emergency Control/Response Organization Hierarchy
1. Head Warden: Operation Manager
2. Area Warden: Supervisors
3. Warden: Any Representative and/or nominated workers
4. First Aider: Any Representative and/or nominated workers with a minimum current First
Aid (Level 2) qualification
In the absence of a member of the Emergency team, the operation Manager will appoint the
next most senior member of the team to assume the role of the absent member. In the
absence of the Supervisor, the Warden whose area of responsibility encompasses the
emergency location shall assume the role of Emergency Controller. Emergency Team
members shall report planned absences (i.e. annual leave, sick leave) to that position. In cases
where only one or two wardens are on site, such as back shifts or weekends, the warden/s
will be required, in addition to their role, to ensure that appropriate emergency services are
contacted
4.4.1.1 Head Warden
A person designated with the authority to assume overall coordination of any emergency
response within the premises.
The Head Warden is highly familiar with the site outlay. During a fire or any other risk that
arises - it is the Head Warden who is aware of the nature and scope of the emergency.
The ‘Head Warden’ should delegate duties for the effective control and direction of
occupants. It is recommended that those appointed to positions of ‘Head Wardens’ be
continuously exposed to key operational/process areas within the facility.
It is the role of the Head Warden to determine the cause and nature of the emergency, by
tracking where the alarm was activated and/or by whom it was announced. The Head Warden
is to ensure that no part of the premises is occupied and is to restrict access to the building.
20-22 Berwick Rd, Campbellfield, Vic
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The Head Warden is to ensure that staff do not return to their ‘Work Posts’ until clear
instructions are received from the emergency services advising that this is safe. Upon the
clearance being issued by the emergency services, the Head Warden is to proceed to reset
the alarms and record details of the emergency situation in the incident management system.
All issues arising from the emergency evacuation should be summarised and discussed with
the Emergency Control Organisation and management.
4.4.1.2 Area Wardens
The Area Warden is to undertake the duties of the ‘Head Warden’ in his absence. He will be
distinguished by a yellow helmet or vest. Under the presence of a Head Warden, the Area
Warden will be given direction to assist in the overall evacuation of employee
The general duties of the Area Wardens are outlined below (extract from AS3745)









Implement the emergency procedure for the site
Ensure that the appropriate emergency service has been notified
Direct the wardens to check the floor or area for any abnormal situation
Commence evacuation if the circumstances on their floor or area warrant this
Communicate with the Head warden by whatever means available and act on instruction
Advise the Head warden asap of the circumstances and action taken
Co-opt persons as required to assist a warden during an emergency
Persons designated with the authority to assist the Head Warden and to direct Emergency
Procedures within a defined area of the premises.

4.4.1.3 Warden
The general duties of the Wardens (Red Helmet) are outlined below (extract from AS3745)







Act as area warden in his absence
Ensure that the appropriate emergency service has been notified
Search the floor or area to ensure that all persons have evacuated
Ensure orderly flow of persons into protected areas (e.g. stairwells)
Assist persons with disability
Act as leader of groups moving to nominated assembly areas

4.4.1.4 First Aid
Designated persons who hold current accreditation in Level 2 (Senior) First Aid. The general
duties of the first aider are outlined below
 Manage the incident and ensure the continuing safety of themselves, bystanders and
the casualty
 Assess any casualties and discover the nature & cause of their injuries or illnesses
 Arrange for further medical help or other emergency services to attend.
 Provide appropriate first aid treatment that they have been trained to do, and that is
reasonable in the circumstances
 Provide a handover when further medical help arrives
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4.4.2 Envirostream Emergency Assembly Area
It is located at the main entrance to the Envirostream site, accessed outside fence on Berwick
Road. It is marked by a green sign that reads “Emergency Assembly Area”. This area is marked
in the site map located in site layout of this procedure

EMERGENCY RESPONSE EQUIPMENT
A scheduled program to test and maintain Emergency Management equipment shall be
established in line with Emergency Equipment Testing Register as AS1851.2012

Fire Fighting Equipment
The following requirements for fire equipment shall be taken into consideration:
o Location - extinguishers and hoses are to be placed in readily accessible locations and in
areas where risk of fire is likely.
o Access - clear access is to be maintained around fire extinguishers and hoses at all times.
o Signage - signage is to be provided at each location, indicating the type of fire extinguisher
and fire types that they are suited for. The size of the sign is determined by considering it
must be readable up to 20 meters away
o Mounting - Fire equipment is to be mounted on purpose made hooks or brackets and
suspended above the floor. According AS2444 fire extinguishers should be at least 100
mm off of the floor, and the top of the extinguisher should be no more than 1.2 meters
above the floor.
o Inspection - Fire equipment is to be inspected and serviced regularly as per AS1851-2012

First Aid Kits
First aid requirements are assessed upon reviewing an emergency. First aid services and
arrangements shall consider the types of hazards to persons at the workplace, potential
activities to be performed, and the number of persons at the workplace and the risk level of
identified hazards. First Aid provisions will be maintained and all necessary training will be
organised and communicated through Toolbox Meetings, Inductions and information placed
on Notice Boards.

Emergency Eyewash Stations
Safety eye wash facilities shall be inspected, tested and cleaned in accordance with the
relevant Emergency Equipment Testing Register.

Spill Response Kits
Spill response equipment will be provided commensurate with nature, quantity and risk of
substances in each area. The Spill Response Equipment Needs Assessment Form can be used
to determine the number, location and type of spill kits required.
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EMERGENCY PREPAREDNESS & RESPONSE
Emergency Preparedness
Emergency Preparedness includes all activities that focus on essential emergency response
capabilities through the development of plans, procedures, the organisation and
management of resources, and associated training and education.
6.1.1 Identify Emergencies
The major risks to human health, property and the environment identified for the site are:






Fire Response
Chemical Spills
Medical Emergency
Personal Threat
Bomb Treat

6.1.2 Develop Emergency Response Plans
Emergency Response Plans have been developed for each identified emergency situation in
section 6.1.1.
This section details the key identified hazard scenarios that could potentially be encountered
on this site. The significant risks which could lead to an emergency are included below:
6.1.2.1 Fire Response
All attempts to respond to an emergency situation should at all times ensure personal safety
and only be attempted if within the capabilities of the individual. Upon discovering a Fire, the
First Responder should:
 Alert and evacuate nearby personnel located in the vicinity of the affected area.
 Immediately notify Emergency Response Team personnel and emergency services (if
required).
 When contacting emergency services, state the following:
 Your name
 Company name
 Type of incident
 Address of incident and nearest cross street, state and suburb
 Types of injuries
 Any other relevant information
 Stay in communication until told otherwise.
 Attempt to contain, control and extinguish the fire (if safe and you are trained to do so).
 To use the fire extinguisher using P.A.S.S. method.
 Pull the pin


Aim the nozzle

 Squeeze the handle
 Sweep the floor
20-22 Berwick Rd, Campbellfield, Vic
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 To use the fire blanket to cover burning clothing:
 Tell victim to lay on the ground
 Approach victim with blanket between you and the flames
 Place over victim and have them roll to make blanket firm
 The ERT will raise the alarm and proceed with evacuation if necessary.
 Ensure the safety and well-being of personnel and attend to the injured.
 Secure the scene and assist external emergency services.
 Institute a roll-call of personnel, contractors and visitors.
6.1.2.2 Chemical Spills
In the event where of a Product Spill or Environmental incident:
Check for Danger.
Secure the area and Raise the Alarm (If it is necessary)
What is the source and cause of the Spill?
Have any hazardous substance? Check for SDS (Safety Data Sheet)
Report the incident to the site manager immediately. He may take responsibility for
managing the incident.
 Any people not involved in managing the incident should proceed to the emergency
assembly area at the entrance of the site in case of an emergency






6.1.2.3 Medical Emergency
 All attempts to respond to an emergency situation should at all times ensure personal
safety and only be attempted if within the capabilities of the individual.
 Make the area safe.
 Immediately call external emergency services and the ERT (specifically First Aid
Personnel) for assistance.
 When contacting emergency services, state the following:
 Your name
 Company name
 Type of incident
 Address of incident and nearest cross street, state and suburb
 Types of injuries
 Any other relevant information
 First Aid Personnel will attend and assist (conduct DRABC as appropriate until
emergency services arrive).
 If conscious, try to ascertain what condition the affected person is suffering.
 Remain with the casualty and await emergency services arrival.
6.1.2.4 Personal Threat
In the event of a civil disturbance:





Ensure your Supervisor is notified immediately
Notify the Police by dialling “000” (112 for mobiles) and request assistance
Do not say or do anything that may encourage irrational behaviour
Alert other personnel in your vicinity of the threat
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 Evacuation should be considered (if safe to do so)
6.1.2.5 Bomb / Substance Threat
Any person who receives a bomb / substance threat should remain calm and take the
following steps:
 Ask the following questions
 Where did you put the bomb/substance?
 When is the bomb going to explode?
 When did you put it there?
 What does the bomb/substance look like?
 What kind of bomb/substance is it?
 What will make the bomb explode?
 Did you place the bomb/substance?
 Why did you place the bomb/substance?
 Is the substance a liquid, powder or gas?
 What is your name?
 Where are you now?
 What is your address?
 Try to record the exact wording of the threat.
 Try to keep the caller talking and complete the following checklist (do not hang up
because the call may
6.1.3 Training
All Personnel shall be provided with general Emergency Management Training as part of the
induction training process, and such training shall cover as a minimum:
 The locations of all emergency equipment and the correct method for its use.
 Fire risk awareness training to encourage awareness of the dangers presented by fire and
the means for preventing it.
 Personnel who have assigned responsibilities in an emergency situation (i.e. ERT, Fire
Wardens, and Evacuation Wardens) shall be provided with accredited training.
Refer to the site specific Training Needs Analysis/ Skills matrix for training schedule and
completed training.
6.1.4 Testing and Recording for Emergencies
The implementation of this plan shall be physically tested on every six-monthly basis. All
implementation tests shall include, but not be limited to, the following aspects:





Activation of the Emergency alarm/s;
Evacuation of all areas on site, including timing of the evacuation times;
Roll-call of all persons on site, including contractors and visitors
Other types of emergency aspects (Environmental) as applicable to the site i.e. spills,
bomb threat, medical injuries etc.
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Drills are conducted then evaluated and recorded using Emergency Drill Observers Checklist.
Records shall be kept onsite and google drive as well.

Emergency Response
Emergency Response activities combat the effects of the event, provide emergency assistance
for casualties, and help reduce further damage and expedite recovery operations.
6.2.1 Emergency Identification and Assessment
Actual or potential emergency situations will vary in type and severity. The required level of
response and notification will be at the discretion of the Site Supervisor. Any emergency
situation may require only isolated containment and control or may require the complete
evacuation of the site and notification of relevant emergency services. Consideration should
be made of the response requirements for different situations. If at any time there is
uncertainty on how to proceed, response should be for the worst possible scenario.
Ultimately, the Site Manager or representative has authority and responsibility to instigate an
evacuation if he/she feels it is warranted.
 What constitutes an emergency?
 Who will be responsible for making this assessment?
6.2.2 Raising the Alarm
 Alarm type: Emergency Siren Located in Site
 Alarm Type: Hand Held – Emergency Air Horn Located in next to the main roller road
6.2.3 Emergency Communication
 Emergency channel UHF CH5
 Verbal Communication
 Mobile phones

Evacuation Plan












Evacuation siren – Siren Wail – continuous
Commence Evacuation of site
Shutdown equipment if safe to do so
Assist as required and follow instructions given by area warden
Evacuate to the designated assembly area if directed by the warden. Escort any
contractors or visitors
DO NOT go to locker rooms or take personal belongings, except in the case of a bomb
threat, where staff should take personal belongings, provided they are not being
retrieved from another part of the premises
Head Warden determines appropriate action in line with nature of emergency &
initiates evacuation procedure.
Area Warden checks all areas clear of personnel.
Area Warden advises Chief Warden all areas are clear.
Head Warden and Area Warden hold personnel in muster area until directed by the Site
Supervisor or Emergency Services personnel
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6.3.1 Evacuation and Emergency Response Diagram

6.3.2 Emergency Assembly/Muster Points
 Designated Emergency Assembly Area (EAA) is located outside the Gates in front of the
site. The area is marked with an Emergency Assembly Area sign and there is a sign located
at EAA.
 Alternate muster points may be identified during an emergency by the ERT, if the usual
muster point is determined unsafe.
6.3.3 Mechanism to Account for Persons
 Area Wardens search all areas and collect Visitors book and attendance Tab
 Roll call must be conducted at Emergency assembly area.
6.3.4 Occupants and Visitors with Disabilities/Mobility
Impaired Persons Details of persons with disabilities or any mobility impairment whether
permanent or temporary are to be kept on a register maintained by the Head Warden. In the
event of an emergency such people are to be assisted by a Warden or a nominated staff
member to a place of safety
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6.3.5 Lock-Down Procedures
Details of any lockdown processes where personnel are to remain at a site / facility due to
external risk(s) such Toxic Spills, or Dangerous Persons etc.
Site manager is to quietly pass the message announcing that the site is in a lockdown situation
and making eye contact with at least one floor member. The most senior member or
Responsible Person on the premises is to control the lockdown and locked the whole site and
waiting for help of emergency.

RECOVERY
Recovery activities are primarily concerned with restoring the work site/ environment to its
pre-emergency condition. Depending on the nature/effect of the emergency, this may include
reconstruction of the physical infrastructure, restoration of the emotional, social, economic
and physical well-being of the workforce/workplace. During recovery operations, actions are
taken to minimise the recurrence of the hazard and/or lessen its effects.

Post Emergency Activities
The debriefing shall review (but not be limited to) the following;







Staffing
Plant and equipment
Processes and procedures
Material inventories
Difficulties encountered
Access to any Employee Assistance Programs

Emergency Management Plan Review
Subject to review:



Following an emergency situation.
Change of scope of work/operations, new identified hazards, change of/to premises,
client request, as required.

MONITOR AND REVIEW
At a minimum, all Emergency Plans shall be reviewed and updated annually and within 1
month of any emergency or in line with changing business needs, changing environment, and
emergency risks (whichever is sooner). Changes Emergency Plans will be managed in line with
the approval of senior management.
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Appendix A
Emergency Contact Information
The following contact details will enable the emergency services to gather any information
to support their decision-making during an emergency response.
Envirostream Internal Emergency Contacts
Name
Contact No
Operation Manager –
Current contact list
Head Fire Warden
Supervisor - Area
Current contact list
Warden
Local Warden
Current contact list
External Emergency Contacts
Ambulance, Fire, Police
000
Mobile: 112
Metropolitan Fire Brigade
000
MFB Fire Station 9
Mobile: 112
10 Somerton Park Dr,
Landline: 03 9662 2311
Campbellfield VIC 3061
Victoria Police
000
Fawkner Police Station
Mobile: 112
1151 Sydney Rd
Landline: 03 9355 6000
Hadfield VIC 3046
Medical
Public Hospital – Northern 03 8405 8000
03 8405 8000
Hospital Epping
185 Cooper St
Epping VIC 3076
Medical Centre – Barry
03 9357 0202
03 9357 0202
Road and Fordgate Medical
Centre
347 Barry Rd
Campbellfield VIC 3061
Other Authorities as required by Legislation
Local Council – Hume City
03 9205 2200
03 9205 2200
Council
1079 Pascoe Vale Rd
Broadmeadows VIC 3047
Department of Public
1800 004 599
1800 004 599
Health
Level 8, 595 Collins Street
Melbourne VIC 3000
WorkSafe Victoria
13 23 60
13 23 60
171-191 Hammond Ave,
Landline: 03 9223
Essendon Fields VIC 3041
6888

Details
All incidents &
emergencies
All incidents &
emergencies
First aid &
Warden
Life Threatening
Emergencies
Fire and chemical
spills
Security matters

Serious injury

Injury

Notifiable
incidents
immediately
Notifiable
incidents
immediately
Notifiable
incidents
immediately
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Environment Protection
Authority (EPA Victoria)
200 Victoria St
Carlton VIC 3053
Supply Authorities
Electricity - Jemena
Gas - AusNet
Water -Yarra Valley Water
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1300 372 842

1300 372 842

Notifiable
incidents
immediately

13 16 26
13 67 07
13 27 62

13 16 26
13 67 07
13 27 62

Supply issues
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INTRODUCTION

The Process Water Management Plan (PWMP) describes the management of water used to
recycle end of life batteries at the company’s battery recycling factory at 20-22 Berwick Rd,
Campbellfield, Victoria. This plan is intended to align with the requirements of statutory
stakeholders to ensure that during operation and/or in the event of abnormal circumstances
(e.g. fire), that the environmental impact of company’s activities on waterways and
receiving water bodies is minimised. In particular:





1.1

To minimise stormwater pollutants to improve the health of water bodies;
To ensure that ongoing management practices will prevent materials and waste from
reaching groundwater and stormwater drains during normal and/or adverse events;
and
To manage the process water circuit and ensure its integrity in a manner to minimise
the risk of unplanned escape.

Environmental Management System

The Process Water Management Plan is a component of the site’s MA.01-Integrated
Management System (IMS), certified to ISO 14001:2004 and supports the MA.03Environmental Management Plan (EMP). The EMP consists of operational and environment
procedures, risk assessment, controls, emergency response, detailed monitoring and
auditing programs aimed to maintain compliance with environmental regulations and
achieve best-practice standards through a system of continual improvement.

2

SCOPE

The scope of the PWMP is to ensure that all operations conduct their activities in a manner
the complies with the environmental statutory requirements within the jurisdiction that
they operate. This PWMP is designed to assist in the delivery of the environmental
management principles described in the Company’s policy statement, by identifying the
potential environmental risks that are posed by its operations and describing the measures
that will be taken to eliminate or mitigate those risks.
The PWMP broadly covers the following areas of the Company’s activities:






Incoming goods storage and handling;
Shredding and separation activities;
Process water treatment circuit operation;
Repair and maintenance work; and
Management of abnormal events e.g. fire.
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During the operation of recycling equipment, areas using process water are expected to
have minor spills e.g. filter area. These minor spills are managed by area bunding and are
considered part of normal operation.
This plan has been prepared to mitigate the impacts of process water that has the potential
to escape the factory in the event of abnormal circumstances.

3

OBJECTIVES AND OUTCOMES

The objectives and performance outcomes for the PWMP are described as follows.

3.1

Objectives:





3.2

Outcomes





4

Comply with all statutory requirements;
Separation of clean stormwater run-off from dirty or potentially contaminated runoff;
Ensure all spills from process events are contained within bunded areas;
Ensure all spills external to bunded areas are contained to the site.

Appropriate actions are undertaken to quickly and effectively respond to spills;
All plant checks using process water are undertaken, and appropriate actions
immediately implemented to address any issues;
Undertake periodic auditing to ensure requirements of PWMP are adhered to; and
Undertake periodic training on Spill Response Procedures.

ORGANISATIONAL STRUCTURE

The responsibility and authority of each job function as it applies to all personnel involved in
the organisation, is shown in the following organisation chart.

Berwick Road, Campbellfield
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Director (JD01)

Finance
Manager (JD04)

Operation
Manager (JD03)

Supervisor
(JD05)

Multi-skilled
Worker (JD06)

4.1

Roles and responsibilities

The company Director has overall responsibility for:






Ensuring compliance with applicable environmental legislative requirements;
Ensuring the necessary resources and processes are in place for implementation of
required environmental management measures;
Ensuring services and standard procedures are current for management of firewater
run-off during a fire event;
Conducting and/or arranging independent audits to ensure compliance with the
PWMP; and
Providing feedback in the regular review of this PWMP.

The Operation Manager is required to:








Ensure personnel and contractors are aware of, and understand the PWMP
requirements relevant to their area/scope of work;
Ensure that sufficient information about environmental risk is provided to relevant
personnel;
Coordinate the implementation of environmental management measures during
work;
Undertake site inspections on a regular basis to monitor the implementation and
effectiveness of environmental management measures;
Ensure non-conformances are identified, recorded and reported; and
Communicate incidents to the Director.

The Supervisor is required to:
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Allocate suitably trained and competent personnel to operate recycling equipment
in accordance with standard operating procedures;
Whilst during normal operation in the event of a spill, ensure spill kits are deployed
in accordance with the relevant instructions for use;
In the event of a spill, if required ensure all recycling equipment is safely shutdown;
Undertake any other measures to safely contain the spill;
Monitor the spread of the spill to ensure it does not breach factory bunding; and
Notifying relevant personnel and/or the Operation Manager of the incident as soon
as possible.

All Personnel
All personnel are required to:




4.2

Undertake activities consistent with this PWMP;
Communicate incidents to the Supervisor; and
Ensure that they attend the provided training relevant to their role and
responsibilities.

Contact List

In the event of a reportable incident, the following personnel should be contacted.
Contact
Envirostream Head Office
Director
Operation Manager

Telephone Number
+61 (03) 9357-5346
Current contact list
Current contact list

In the event of a fire that is attended by Fire Rescue Victoria, the following personnel should
be contacted.
Contact
Director
Operation Manager
Contaminated water removal services
EPA Victoria

5

Telephone Number
Current contact list
Current contact list
Contact list (24 hours, 7 days a week)
1300 372 842

PROCESS WATER CIRCUIT

Water supplied from the main water system is applied to the process when shredding and
separating battery components. When this water is contacted with the shredded battery
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stream it is deemed process water and requires management and treatment. It is not
suitable for any purpose other than being recycled back into the process for re-use.
To maintain a quality/contaminant balance, the process water is treated in the process
water treatment plant to remove fluoride and phosphorous compounds as solids for
separation and disposal. By treating the process water and recycling back to the shredding
and separation circuits, fresh water consumption from the mains system can be minimised.

6

WATER RUN-OFF FROM SITE

Any water run-off from the site either as process water escaping from bunded areas,
contamination of water following a rainfall event (stormwater) or run-off of water during a
major fire event, has the potential to carry contaminants into the stormwater drainage
system and into the environment.
In all these situations, mitigating strategies are required to eliminate and/or minimise the
escape of these contaminants.

6.1

Fire Water Run-off

6.1.1 Response not requiring FRV
The fire suppression systems on site incorporate manual firefighting equipment. These
systems are mainly located in process areas where all fire water is collected within the
process area bunds thus minimising the risk of fire water entering the stormwater system.
Following a fire incident, all clean up liquors and contaminated substances are to be
disposed in accordance with MA.03-Environmental Management Plan.
6.1.2 Response Requiring FRV
In the event of a fire requiring the attendance by FRV, it will be highly likely that firewater
required to extinguish the event will not be contained within the factory bunding system
and will be released from the site boundary.
In this situation, the Company has put in place a response agreement with a local contractor
for the containment and removal of firewater run-off that escapes the site boundary into
the stormwater system. A standard operating procedure for this event has been prepared,
titled SOP22. Firewater Run-off Containment.
This SOP will be activated by the Emergency Co-ordinator and/or Operation Manager in the
event of a fire requiring FRV response.

7

CONTAINMENT MANAGEMENT REQUIREMENTS

To mitigate the likelihood and consequence of process water escaping into the environment
during operations and/or adverse conditions, the following controls have been established.
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Surface water and stormwater
To prevent the pollution of waterways.
To carry out the management of process water in accordance with regulatory requirements
and EMP
Objectives
To eliminate process water escape into the stormwater system
To reduce the level of contamination in site water run-off
Specific
Liquid storage and handling guidelines (EPA publication 1698)
legislation/
Management and storage of combustible recyclable and waste materials – guideline
regulation/
(Publication 1667.2, October 2018)
guidance
SOP22. Firewater Run-off Containment
Control Area Required environmental management measures
General surface water controls
Timing
Weather forecasts must be considered when planning e-waste receival or
Planning stage
product transport
Weather forecasts must be considered when planning maintenance of
Planning stage
equipment located outdoors
Stormwater must be diverted around active work areas to prevent
At all times
sedimentation and pollution.
Routine visual inspections must be undertaken on outdoor areas subject
At all times
to e-waste handling to identify any spillages and sedimentation impacts.
All is e-waste is to be stored inside the facility
At all times
If e-waste is stored outside, then it must be stored in containers that
At all times
comply with the Liquid storage and handling guidelines
Outside areas are maintained free of litter that can be washed into the
Weekly
drainage system in a storm event
Conduct inspections of stormwater drainage infrastructure to ensure litter
Monthly
and e-waste is removed
Outside general waste storage bins are to be covered and be weather
At all times
tolerant
Surface water controls –site fire requiring FRV
Timing
Following activation of the emergency procedure for a site fire, the
Immediately
nominated Company emergency co-ordinator must call the contaminated
upon notification
water services contractor and mobilise to site
of fire
The contractor will secure the stormwater drains indicated on the site
As soon as they
plan and commenced contaminated water removal and remain in site
have mobilised to
until cleared by the Company emergency co-ordinator in accordance with
the event
SOP22. Firewater Run-off Containment
Liaise with EPA emergency co-ordinator on containment activities
During the event
Surface water controls –site fire not requiring FRV
Timing
If factory bunding is at risk of breaching causing a release into the
During the event
stormwater system, activate SOP22. Firewater Run-off Containment
After fire has been extinguished, deploy spill kits if relevant and
After the event
commence recovery of contaminated water
Assess if contaminated water can be recycled. If not, contact
After the event
contaminated water services contractor for disposal.
Dispose of any solids and contaminated materials appropriately
After the event
Process Water Spill
Timing
Ensure all bunding is in good condition.
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Ensure bunding design complies with standards for liquid storage

At equipment
installation

No effluent can be disposed of into sewer without first contacting the
Operation Manager and obtaining written approval.

At all times

If process water cannot be reused on-site, it must be classified and
disposed of off-site in accordance with regulatory requirements or to
sewer in accordance with a Trade Waste Agreement (TWA).

At all times

Ensure operator training is conducted and this specific hazard is included
in the SOP's

Monthly

TRAINING

Fire, Spill and Chemical response refresher training is to be undertaken by all personnel and
permanent contractors in accordance with the IMS.
As controls for fire events are implemented rarely or not all, specific response training and
refresher sessions will be required for Company and contaminated water services
contractor personnel. This training will use the SOP22. Firewater Run-off Containment as
the basis of training which will also include a simulated fire response and action scenario.

9

REPORTING

To be completed as outlined in the MA.03-Environmental Management Plan.

10

AUDITING

To be completed as outlined in the MA.03-Environmental Management Plan.
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Environmental Noise Assessment

GLOSSARY
dB

Units used to measure sound pressure levels on a logarithmic scale.

dB(A)

A measure of sound levels as experienced by humans, calculated using a spectral sensitivity
factor (A-filter) that weights sound pressure levels by frequency to correspond to the sensitivity
of the human ear.
Decibel is equal to 20 times the logarithm (base 10) of the ratio of a given sound pressure to a
reference sound pressure. The reference sound pressure used is 20 micropascals, which is the
lowest audible sound.

LAeq

Equivalent continuous A-weighted sound pressure level of a noise energy-averaged over time.
When sound levels fluctuate in time, which is often the case for occupational noise, the
equivalent sound level is determined over a specific time period. In this guide, the A-weighted
sound level is averaged over a period of time (T) and is designated by LAeq,T.

Leff

"Effective noise level" means the level of noise emitted from the commercial, industrial or trade
premises and adjusted if appropriate for character and duration.
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1 INTRODUCTION
Telemetrix was commissioned by Envirostream Australia to undertake an environmental
noise assessment for their battery recyling facility located at 20 Berwick Road, Campbellfield.
Under the Environment Protection Act 1970 the facility has obligation to maintain noise levels
within the limits prescribed in the State Environment Protection Policy N-1.
The objective of this assessment is to assess the noise impacts from the facility in
accordance with the survey method approved by EPA’s SEPP N-1.

2 METHODOLOGY
An outline of our methodology is detailed below.
• Visit the site and undertake attended noise measurements at the nearest sensitive
receiver of noise emissions from the facility;
• Analyse the data and assess the results in accordance with relevant noise criteria; and
• Prepare an acoustic report summarising the findings of the assessment.
As part of the assessment Telemetrix has conducted a noise survey at the site. Acoustic
terminology used throughout the report is included in the Glossary.

3 SITE DESCRIPTION/PROPOSED DEVELOPMENT
Envirostream battery recycling facility is located within the Industrial 1 Zone as shown in
Figure 1.
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Figure 1 Zoning Map

VicPlan© - https://mapshare.vic.gov.au/vicplan/
The main noise contributors on the site have been identified as:
• Scrubber
• Dust collector
• Forklift noise from the front yard
The locality map of Envirostream facility and the nearest identified residential receivers are
presented in Figure 2.
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Figure 2 The locality map

Envirostream facility
Sydney Road – residential receivers to the west
Citrus Court – residential receivers to the east

4 ACOUSTIC CRITERIA
4.1 Criteria for noise intrusion
4.1.1 Environmental noise emission criteria
Under the Environment Protection Act 1970 the premise has obligation to maintain noise
levels within the limits prescribed in State Environment Protection Policy (Control of Noise
from Industry, Commerce and Trade) No. N-1 (SEPP N-1).
SEPP N-1 prescribes the methods recommended by the EPA for setting environmental noise
limits in Metropolitan Melbourne for commercial, industrial and trade premises. The noise
limits apply at all noise sensitive locations, such as residential dwellings, with respect to
noise due to commercial, industrial and trade operations.
The assessment of noise emission under SEPP N-1 is based on the calculation of a noise
limit at a receiver position, considering a zoning noise level derived from the land-use in the
surrounding area and the background noise level.
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Once a noise limit is established, the noise level (Leq) due to the commercial industrial activity
is measured or predicted. If necessary, the Leq noise level is adjusted for noise character to
give the effective noise level (Leff). Should the Leff noise level be more than the noise limit,
then remedial action is required.
SEPP N-1 designates the day into three different time periods — day, evening and night with
associated noise criteria dependent on background noise and relative land zoning. The
associated criteria were determined based on the background measurements. The noise
limits applicable to the potential noise impacts from the fan discharge noise are presented in
Table 1. SEPP N–1 noise limit apply to noise impacting on ‘noise-sensitive areas’.
Noise-sensitive areas are mainly residential properties, but can include, for example, motels
and tourist establishments, and hospitals.
Table 1 SEPP N-1 Noise Limits

Period

Day

SEPP N-1 Noise Limit, LAeff,
dB(A)
Monday-Friday 7am - 6pm
Saturday 7am - 1pm

51*

*
Day time limit applicable only as the operating hours of the facility are Monday-Friday
8am - 4pm.

5 NOISE MONITORING
5.1 Monitoring Equipment
Attended noise measurements were obtained using a Larson Davies Type 1 sound level
meter. The sound level meter was calibrated before and after the measurements using a
Casella Cel-120 Sound Level Calibrator. No significant drift was recorded.
In order to supplement the attended noise monitoring, noise logging was performed with
Svantek 958 Type 1 Sound Level Meter. The noise logger was also calibrated before and
after the measurements using a Casella Cel-120 Sound Level Calibrator. No significant drift
was recorded.
The equipment carries current manufacturer conformance certificates and complies with
Australian Standard AS 2659.1‐1998: Guide to the use of sound measuring equipment ‐
Portable sound level meters.
The sound level meters were calibrated in the field prior to and following the noise
measurements. All measurements were taken in accordance with AS 1055.1‐1997 Acoustics
‐ Description and measurement of environmental noise ‐ General procedures.

5.2 Monitoring Method
Measurements were performed on the 28th of July 2020. The noise logger could not be
deployed long term at the nearest residential receivers due to lack of secure location.
Instead, the noise logger was logging at the facility during the attended measurements.
The weather conditions during the site measurements were dry and calm.
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The following has been observed during the site measurements:
•

The noise generated at the Envirostream facility is not audible at the nearest
residential receivers. As mentioned earlier the distance between the battery recycling
facility and the nearest residential receivers is at least 250 meters. The ambient noise
at the nearest residential receivers is dominated by traffic noise and local industry
noise.

5.3 Measurement Locations
Figure 3 details the noise measurement positions at the facility.
Figure 3 Measurement Positions

Envirostream facility
Residential receivers to the east
Residential receivers to the west
1657 Sydney Road – measurement location
5 Citrus Court – measurement location
Augusta Avenue – background measurement
Sycamore Crescent - background measurement
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Nearest residential receiver is located to the west of the Envirostream facility at 1657 Sydney
Road, with approximate distance of 250 m. This receiver is impacted by the heavy traffic on
Sydney Road throughout the day. The traffic is constant and dominating and includes heavy
trucks. The Envirostream facility is not audible.
The nearest receiver located to the east at 5 Citrus Court, is approximately 300 m away from
the facility. It has been observed that this receiver is impacted by the local noise from the
industrial dwelling at 6 Fordson Road. The source is an extraction fan facing the receiver with
clear line of sight. The Envirostream facility is not audible.

5.4 Monitoring Results
The monitoring results are summarised in Table 2.
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Table 2 Noise measurements

Location

Envirostream facility
front yard

Date and Time of
the Measurements

Measured Level,
LAeq, dB(A)

Comments

28/07/2020
12:29 pm

83

Scrubber and dust
collector operating.
Scrubber dominating.

28/07/2020
12:32 pm

78

Scrubber and dust
collector operating.
Scrubber dominating.

28/07/2020
12:34 pm

69

Scrubber and dust
collector operating.
Scrubber dominating.

4 m from the
scrubber
Envirostream facility
front yard
8 m from the
scrubber
Envirostream facility
front yard
16 m from the
scrubber
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Measured Level,
LAeq, dB(A)

Comments
Scrubber and dust
collector operating.

1657 Sydney Road

28/07/2020
2:28 pm

76
Machinery noise from
the Envirostream facility
NOT audible above the
background level.
Local traffic on Sydney
Road dominating the
background noise in the
area.

28/07/2020
1:31 pm

60

Scrubber and dust
collector operating.

5 Citrus Court
Machinery noise from
the Envirostream facility
NOT audible above the
background level.
Ambient dominated by
the extraction fan noise
coming from 66
Fordson Road.
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5.5 Noise Predictions
Based on site observations and measurements, the noise contribution from the Envirostream
facility during day periods could not be quantifiable over existing ambient noise levels at
residential locations.
Where ambient noise levels are too high to determine the individual contribution from an
industrial site, the noise levels may be measured at reference locations and then calculated
back to the receiver.
Therefore, in addition to measured results, noise predictions were made using onsite close
up measurements of the equipment in operation. The adopted calculation method for the
operations accounts for measured sound power levels (at source), distance from sources to
receivers, air absorption and any shielding effects from terrain and building structures.
Noise modelling has assumed all equipment operating at full capacity. In practice,
mechanical systems will vary in load dependant on internal and external temperatures, and
therefore operation is expected to be typically lower than presented herein.
Modelling Methodology
Simple noise modelling has been carried out using Predictor software (endorsed by EPA)
implementing ISO 9613-2 algorithm.
Predicted Noise Levels
The predicted noise levels at nearest receivers in Citrus Court and Sydney Road are
presented in Table 3. Based on the noise source data and modelling, modified factor
corrections were applied in accordance with the SEPP N-1 methodology. Where necessary,
the LAeq noise level was adjusted for noise character and duration to give the effective noise
level (Leff). The adjusted Leff noise levels based on our site observations are given in Table 3.
Table 3 Predicted noise levels

Location

LAeq, dB(A)

Citrus Street

42

Sydney Road

39

5.6 Noise compliance assessment
Table 4 summarises the predicted noise contributions from the facility. The predicted noise
contribution satisfies the noise limits at the nearest residential locations.
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Table 4 Noise compliance assessment

Location

SEPP N-1 Day time
Noise Criteria

Calculated
LAeq, dB(A)

Compliance with
Criteria

Citrus Court

51

42

Yes

Sydney Road

51

39

Yes

6 CONCLUSION
Telemetrix was commissioned by Envirostream Australia to undertake an environmental
noise assessment for their battery recyling facility located at 20 Berwick Road, Campellfield.
The objective of this assessment is to assess the noise impacts from the facility in
accordance with the survey method approved by EPA’s SEPP N-1.
Based on site observations and measurements, it was considered that the noise contribution
from the Envirostream facility during the operating hours could not be quantifiable over
existing ambient noise levels at residential locations.
The predicted levels indicate that the noise emissions from the Envirostream battery
recycling facility comply with the noise criteria outlined in the SEPP N-1.
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1
1.1

EXECUTIVE SUMMARY
Background

Ektimo was engaged by Envirostream, Campbellfield site, to perform workplace monitoring to determine airborne
concentrations of selected parameters at three static locations associated with the battery recycling process.
Locations were selected based on consultation with site personnel as being areas expected to have highest
exposure risk to workers.

1.2

Project Overview

Monitoring was performed as follows:
Location

Test Date

Test Parameters

Location 1:

22 May 2020

Airborne dust – respirable and inhalable

Bag machine at Grinder #2

Hydrogen fluoride (HF) and Particulate Fluoride

Location 2:

Phosphoric acid (H3PO4)

Feed to Grinder #1

Speciated volatile organic compounds (VOC’s)

Location 3:

Ethylene glycol

Doorway between warehouses

Metals (cobalt, lithium, manganese, nickel, phosphorus)

Test results are compared to SafeWork Australia Workplace Exposure Standards of airborne contaminants.
Specifically, the relevant 8-hour Time Weighted Average (TWA) WES expressed as the airborne concentrations of
that substance. This document can be found at:
http://hcis.safeworkaustralia.gov.au/ExposureStandards
All results are corrected to STP (standard conditions of temperature and pressure) i.e. 25°C and an atmospheric
pressure of 101.325 kPa, unless otherwise specified.
There is currently no SafeWork Australia TWA WES for non-specific respirable dust. The current SafeWork
Australia TWA WES for respirable Crystalline Silica (alpha quartz) and Crystalline Silica (Cristobalite) is 0.1mg/m³ for
an 8-hour shift during a 5-day working week (i.e. 40 hours per week).
Comparison may also be made with the Australian Institute of Occupational Hygienists (AIOH) recommended
action levels. These standards should not be viewed as a definitive line between safe and unsafe workplace
atmospheres, and for this purpose action limits should trigger the implementation of control measures to prevent
any future increases in airborne contaminant concentrations. In this case, the action limit should be the goal for
airborne contaminant concentrations after relevant controls have been implemented.
The AIOH action level for non-specific respirable dust is 1 mg/m³ as a TWA workplace exposure and for respirable
crystalline silica dust is set at 50% of the SafeWork Australia TWA WES.
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1.3

Outcome and Concluding Comments

The table below shows the test results for each tested parameter at each location compared with the relevant
TWA WES or action level.

Test
Parameter
Type

Compound

CAS-No

Units

Safework
Australia
TWA

Action
Level
[AIOH]

Location 1

Location 2

Location 3

0821 - 1601

0826 - 1526

0830 - 1530

Sample Duration (minutes)

460

420

420

Sample Time (hhmm)
VOC's

Ethanol

64-17-5

mg/m³

1880

-

0.34

<0.01

<0.01

Toluene

108-88-3

mg/m³

191

-

0.066

0.056

<0.01

0821 - 1601

0826 - 1526

0830 - 1530

Sample Duration (minutes)

460

420

420

52

<0.02

<0.03

<0.03

Sample Time (hhmm)
Ethylene
Glycol

Ethylene Glycol

107-21-1

mg/m³

-

All analytes highlighted in green are below the SWA exposure standard or AIOH Action Level/Trigger Value.
During the air monitoring, the detected TWA concentrations were found to be below the relevant Safe Work
Australia WES for each of the static locations that were monitored.
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1.4

Action Levels

These standards should not be viewed as a definitive line between safe and unsafe workplace atmospheres, and
for this purpose action levels (that are set at 50% of the relevant workplace exposure standard) should trigger the
implementation of control measures to prevent any future increases in airborne contaminant concentrations. In
this case, the action level should be the goal for airborne contaminant concentrations after relevant controls have
been implemented.

2

TEST METHODS

All sampling and analysis was performed by Ektimo unless otherwise specified. Specific details of the methods are
available upon request.
Parameter

Sampling Method

Analysis Method

Method Detection Limit

Uncertainty*

Inhalable Dust

AS 3640-2009

AS 3640-2009††

not specified

not specified



Respirable Dust

AS 2985-2009

AS 2985-2009††

not specified

not specified





NIOSH 1500 & 1501
NIOSH 5523

Ektimo 344

not specified

not specified



✓†

Ektimo 344
Envirolabs in-house

not specified
not specified

not specified
not specified



✓†



✓‡

Envirolabs in-house
Envirolab inhouse Metals-006,
Metals-022, Metals-021

not specified

not specified



✓‡

Analyte specific

15%



✓‡

Speciated volatile organic compounds
Ethylene gylcol
Phosphoric acid

NIOSH 7908

Fluoride

NIOSH 7906

Particulate Metals (Co, Li, Mn, Ni, P)

AS 3640-2009

NATA Accredited
Sampling
Analysis


200124

* Uncertainty values cited in this table are calculated at the 95% confidence level (coverage factor = 2)
†

††
‡

3

Analysis conducted at the Ektimo Mitcham, VIC laboratory, NATA accreditation number 14601. Results were reported on
1 June 2020 in report number R009166_C1-C4,
10 June 2020 in report number R009166_SVOCs.
Gravimetric analysis conducted at the Ektimo Mitcham, VIC laboratory, NATA accreditation number 14601.
Analysis performed by Envirolab, NATA accreditation number 2901. Results were reported to Ektimo on
2 June 2020 in report number 243744,
3 June 2020 in report number 244849.

QUALITY ASSURANCE/QUALITY CONTROL INFORMATION

A formal Quality Control program is in place at Ektimo to monitor analyses performed in the laboratory and
sampling conducted in the field. The program is designed to check where appropriate; the sampling
reproducibility, analytical method, accuracy, precision and the performance of the analyst. The Laboratory
Manager is responsible for the administration and maintenance of this program.
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DEFINITIONS

The following symbols and abbreviations may be used in this test report:
NIOSH

The National Institute for Occupational Safety and Health

RPE

Respiratory Protective Equipment

PPE

Personal Protective Equipment

Peak Limitation

For some rapidly acting substances and irritants, the averaging of the airborne
concentration over an eight-hour period is inappropriate. These substances may
induce acute effects after relatively brief exposure to high concentrations and so the
exposure standard for these substances represents a maximum or peak concentration
to which workers may be exposed. Although it is recognised that there are analytical
limitations to the measurement of some substances, compliance with these `peak
limitation' exposure standards should be determined over the shortest analytically
practicable period of time, but under no circumstances should a single determination
exceed 15 minutes.

STEL

(Exposure Standard - Short term exposure limit) expressed as airborne concentrations
of substances, provides a guideline for which the worker should not be continuously
exposed to for more than 15 minutes. A minimum of 60 minutes should be allowed
between each exposure and the worker should not be exposed more than four times
during the day. Reference: Exposure Standards for Atmospheric Contaminants in the
Occupational Environment, 3rd Ed. Worksafe Australia Standard, May, 1995.

STP

Standard temperature and pressure. Gas volumes and concentrations are expressed
on a dry basis at 25°C, at discharge oxygen concentration and an absolute pressure of
101.325 kPa, unless otherwise specified.

TWA

(Exposure Standard - Time Weighted Average) expressed as airborne concentrations of
substances, is an average concentration which provides a guideline value a worker
should not be exposed to over an eight-hour working day. Excursions above this value
are permitted (within STEL limitations) providing these excursions are compensated
with equivalent excursions below the standard during the working day. However,
because some substances can give rise to acute health effects even after brief
exposures to high concentrations, it is evident that excursions above the TWA
concentration should be restricted. Reference : Exposure Standards for Atmospheric
Contaminants in the Occupational Environment, 3rd Ed. Worksafe Australia Standard,
May, 1995.

WES

Workplace Exposure Standard.
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Location 1:

Location 2:

Location 3:

Bagging machine at Grinder #2

Feed to Grinder #1

Doorway between warehouses
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1
1.1

EXECUTIVE SUMMARY
Background

Ektimo was engaged by Envirostream to perform emission testing at their Campbellfield plant. The purpose of this
testing is to compare the emission levels with limits in Victorian Government policy. Given there are no licence
limits specifically prescribed to this current plant operation, comparisons have been made firstly to relevant limits
in the Environment Protection (Scheduled Premises) Regulations 2017, and secondly, with the dilution required
from discharge point to ground level to comply with the design concentration criteria scheduled in the State
Environment Protection Policy for Air Quality Management of 2001 (SEPP-AQM).

1.2

Project Objectives

The objective of the project was to conduct a testing programme to quantify the substance emissions from the two
main discharge points onsite, in order to collate data for comparison against the limits prescribed in the above
policy.
Monitoring was performed as follows:
Location

Test Date

Baghouse inlet

Test Parameters*
Hydrogen fluoride (HF)
Phosphoric acid (H3PO4)
Sulfuric acid (H2SO4)
Metals suite (includes Al, Be, Cd, Co, Cr, Cu, Fe, Li, Mg, Mn,
Ni, P, Pb, Sb, Se, Tl & Zn)

Scrubber Exhaust

5 August 2020

Speciated volatile organic compounds (VOC’s)
Ethylene Glycol
Particulates – including particles <10 µm (PM10) & <2.5 µm
(PM2.5) by particle size analysis (PSA)
Carbonyl sulfide
Sulfur dioxide, carbon monoxide, carbon dioxide and oxygen

* Flow rate, velocity, temperature and moisture were also determined.

All results are reported on a dry basis at STP.
Plant operating conditions have been noted in the report.
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1.3

Results Summary

Mass emission rates
Mass emission rates may be compared with the limits prescribed in the Environment Protection (Scheduled
Premises) Regulations 2017 document. These limits are relevant to all non-licenced discharge points other than
afterburners or incinerators. The following comparison table shows that all analytes highlighted in green are
within the prescribed limit and all analytes highlighted in yellow are outside the limits set as per the regulation.
Pollutant
Units

Total particulate matter
PM10
PM2.5
Sulfur dioxide
Carbon monoxide
Lead

Class 2 Indicators

Class 3 Indicators

Antimony
Carbon disulfide
Carbonyl sulfide
Chromium III
Copper (fume)
Copper (dust)
Ethanol
Ethylene glycol
Fluoride (24-hour)
Fluoride (7-day)
Fluoride (90-day)
Iron oxide
Magnesium oxide
Manganese
Methyl mercaptan
Sulfuric acid
Zinc oxide
Cadmium
Nickel

Total VOCs

Not listed

#

Aluminium
Beryllium
Cobalt
Lithium
Phosphoric acid
Phosphorus
Selenium
Titanium

Schedule Premises Emission Limits

Scrubber exhaust Mass
emission rate

kg/day

g/min

g/min

10
-

6.9
-

<0.7

4
10
100
5
-

2.8
6.9
69
0.1
0.1
0.1
0.1
0.1

<0.1
<2
6.7
≤0.00031
<0.0007
0.003
0.00086
<0.0001

0.1

0.00059#

0.1
0.1

0.96
<0.9

0.1

0.054

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
3.5
-

0.0024
<0.02
0.0037
0.013
0.74
0.0035
0.00013
0.0014
20
0.0047
<0.00009
0.0011
0.00051
<0.3
0.0079
<0.0007
<0.0002

Result includes both the fume and dust portions of copper.

<0.3
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Ground level concentrations
An additional test for compliance is with the maximum ground level concentrations that would occur as the result
of the emission to air of each substance from each stack source. Schedule A of the SEPP-AQM lists design criteria
based on a 1-hour average for PM10, PM2.5, nitrogen oxides, sulfur dioxide and sulfuric acid. All other compounds
are based on 3-minute averages. Where there are no scheduled design ground level concentrations for a
substance within the SEPP-AQM, these can be derived from the SafeWork Australia workplace exposure standards
expressed as an 8-hour time-weighted average, adjusted to the equivalent 3-minute average. For Class 2 (toxic)
compounds divide by 30 to get an equivalent 3-minute average.
Compliance with maximum ground level concentrations is normally assessed via dispersion modelling, however as
an initial screening assessment, the tested in-stack concentrations for each substance have been compared against
the relevant scheduled ground level concentration limits1 . The typical dilution of a vent stack emission to air at a
height >10m to ground level would be more than 100 times, excluding the contribution of existing background
concentrations. Ektimo understand that Envirostream are to extend the scrubber exhaust stack to 10 metres
above ground level. The required number of dilutions for each discharged substance to achieve these ground level
concentration criteria limits is also tabled. All substances highlighted in green require less than 100 dilutions to
meet the scheduled ground level concentration criteria All substances highlighted in yellow require more than 100
dilutions.
Pollutant

SEPP Ground Level
Concentration Limits

Units

mg/m3

mg/m3

Dilutions*

0.08

<2

na

<1

12

0.05
0.45
29
0.003
0.017
0.13
0.017
0.00067
0.033
62.7
2
0.0029
0.0017
0.0005
0.33
0.033
0.033
0.00084
0.033
0.033
0.000033
0.00033
0.17
0.00007
0.0017
0.0008
0.03
0.003
0.003
0.33

<0.3
<6
23
≤0.001
<0.003
0.01
0.0029
<0.0004

6
13
Already below GLC
Already below GLC
Already below GLC
Already below GLC
na
Already below GLC
3
Already below GLC
Already below GLC
1.5
62
106
360
Already below GLC
2.5
Already below GLC
54
76
Already below GLC
14
15
na
Already below GLC
4
2.4
2
30
9
Already below GLC
Already below GLC

Total particulate matter
PM10
PM2.5
Sulfur dioxide
Carbon monoxide
Lead

Class 2 Indicators

Class 3 Indicators

Antimony
Carbon disulfide
Carbonyl sulfide
Chromium III
Copper (fume)
Copper (dust)
Ethanol
Ethylene glycol
Fluoride (24-hour)
Fluoride (7-day)
Fluoride (90-day)
Iron oxide
Magnesium oxide
Manganese
Methyl mercaptan
Sulfuric acid
Zinc oxide
Cadmium
Nickel

Total VOCs

Not listed

*
#

1

Aluminium
Beryllium
Cobalt
Lithium
Phosphoric acid
Phosphorus
Selenium
Titanium

Scrubber exhaust concentration

0.002#
3.3
<3
0.18
0.0085
<0.08
0.013
0.045
2.5
0.012
0.00047
0.0049
69
0.016
<0.0003
0.004
0.0018
<0.9
0.027
<0.003
<0.0008

Number of dilutions required for emission concentrations to drop below the SEPP GLC.
Result includes both the fume and dust portions of copper.

For example, see the screening assessment guidance for low risk atmospheric releases as detailed in Section 3.2, Ambient Air
Quality Assessment guidelines, South Australia EPA, 2016. www.epa.sa.gov.au.
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1.4

Project Outcomes

Emission levels from the scrubber exhaust for the tested analytes were predominantly found to be below the limits
prescribed in the Environment Protection (Scheduled Premises) Regulations 2017 document. Ethanol, ethylene
glycol, sulfuric acid and total VOC’s mass emission rates were all found to be higher than the prescribed limits. The
total VOC result was predominantly made up of semi-quantified compounds such as diethyl carbonate, dimethyl
carbonate and ethyl methyl carbonate. Further analysis would be required to more accurately quantify these
compounds.
The dilution screening assessment also indicated that most compounds either required little or no dilution with
ambient air before the emissions were below the ground level concentration limits. Hydrogen fluoride and sulfuric
acid both required more significant levels of dilution to reach these limits. It should be noted that the presented
dilution analysis is based on a >10m stack that is >3m taller than surrounding buildings. This is based on the
recommendation from the Victorian EPA to ensure that the emission plume is exposed to ambient breezes and not
washed immediately into the lea of a building. Even with low emission rates dispersion modelling may predict
exceedances in the lea of buildings with stacks shorter than adjacent building heights. It is recommended that
consideration be made to ensure that the stack height meets these requirements to achieve best possible
dispersion conditions.
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2
2.1

RESULTS
Baghouse Inlet

Date
Report
Licence No.
Ektimo Staff
Process Conditions

5/08/2020
R009566
Ben Minchinton & Erick Vazquez
Please refer to client records.

space
Sampling Plane Details

space

space

Envirostream
Baghouse Inlet
Campbellfield
VIC

space

space

space

space

space

space

space

29.0 (dry)
1.30 (dry)
space

space

200728

space

space

Sampling plane dimensions
Sampling plane area
Sampling port size, number & depth
Access & height of ports
Duct orientation & shape
Downstream disturbance
Upstream disturbance
No. traverses & points sampled
Sample plane compliance to AS4323.1 & EPA Pub. 440.1

space

Client
Stack ID
Location
State

675 mm
0.358 m²
4" BSP (x2), 50 mm
Elevated work platform
Vertical Circular
Bend 4 D
Bend 4 D
2 12
Non-compliant

space

space

space

The sampling plane is deemed to be non-compliant due to the following reasons:
The highest to lowest gas velocity ratio exceeds 1.6:1
The sampling plane is too near to the upstream disturbance but is greater than or equal to 2D

Stack Parameters
Moisture content, %v/v
Gas molecular weight, g/g mole
Gas density at STP, kg/m³
space
space

1
28.9 (wet)
1.29 (wet)
space

space

Gas Analyser Results
Sampling time

Combustion Gases
Sulfur dioxide
Carbon monoxide

Carbon dioxide
Oxygen
space

space

space

Minimum

Maximum

1431 - 1530

1431 - 1530

1431 - 1530

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

<6
27

<2
7.9

<6
<6

<2
<2

11
260

3.3
77

Concentration

Concentration

Concentration

% v/v

% v/v

% v/v

<0.4
21
space

<0.4
21
space

<0.4
21.1
space

space

Sampling time

space

Test 1

Test 2

1503-1523

1503-1523

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

<3

<0.9

<3

<0.8

<3

<0.9

Sulfur Gases

Average
Sampling time

Hydrogen sulfide
Carbonyl sulfide
Methyl mercaptan
Ethyl mercaptan
Dimethyl sulfide
Carbon disulfide*

space

Average

Ethylene glycol

Ethylene glycol

space

Average

Test 1

Test 2

1515-1516

1517-1518

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

<0.005
0.013
≤0.0037
<0.003
≤0.01
0.011

<0.001
0.0038
≤0.0011
<0.0008
≤0.0029
0.0032

<0.005
0.0043
<0.002
<0.003
<0.003
0.011

<0.001
0.0012
<0.0006
<0.0008
<0.0008
0.0033

<0.005
0.022
0.0052
<0.003
0.017
0.011

<0.001
0.0063
0.0015
<0.0008
0.0051
0.0032

(*) Compounds marked with an asterisk have been semi-quantified (refer to Definitions) and are therefore not covered by the scope of Ektimo's NATA
accreditation.
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Date
Report
Licence No.
Ektimo Staff
Process Conditions

5/08/2020
R009566
Ben Mi nchi nton & Eri ck Va zquez
Pl ea s e refer to cl i ent records .

Client
Stack ID
Location
State

space
Isokinetic Results

space

space

space

200728

space
Average

Sampling time

Al umi ni um
Antimony
Beryl l i um
Ca dmi um
Chromi um
Coba l t
Copper
Iron
Lea d
Li thi um
Ma gnes i um
Ma nga nes e
Ni ckel
Phos phorus
Sel eni um
Ti tani um
Zi nc
Isokinetic Sampling Parameters
Sa mpl i ng time, mi n
Is oki netic ra te, %
Gas Flow Parameters
Ini tia l fl ow mea s urement time (hhmm)
Fi na l fl ow mea s urement time (hhmm)
Tempera ture, °C
Vel oci ty a t s a mpl i ng pl a ne, m/s
Vol umetri c fl ow ra te, a ctua l , m³/mi n
Vol umetri c fl ow ra te (wet STP), m³/mi n
Vol umetri c fl ow ra te (dry STP), m³/mi n
Ma s s fl ow ra te (wet ba s i s ), kg/hour
Vel oci ty di fference, %

Envi ros trea m
Ba ghous e Inl et
Ca mpbel l fi el d
VIC

space
Test 1

space

1105-1307

space
Test 2
1105-1307

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

0.027
<0.003
<0.0004
0.00085
≤0.00051
0.026
0.0052
0.017
0.0011
0.013
<0.09
0.016
0.072
0.031
<0.003
<0.0008
0.012

0.0077
<0.0008
<0.0001
0.00024
≤0.00015
0.0076
0.0015
0.0047
0.00031
0.0038
<0.03
0.0046
0.021
0.0088
<0.0008
<0.0002
0.0034

0.024
<0.003
<0.0004
0.00075
0.00058
0.014
0.0032
0.016
0.0014
0.0081
<0.09
0.009
0.034
0.028
<0.003
<0.0009
0.013

0.0068
<0.0008
<0.0001
0.00022
0.00017
0.0039
0.00092
0.0047
0.00039
0.0023
<0.03
0.0026
0.0098
0.0081
<0.0008
<0.0003
0.0036

0.03
<0.003
<0.0004
0.00095
<0.0004
0.039
0.0071
0.017
0.00081
0.018
<0.09
0.023
0.11
0.033
<0.003
<0.0007
0.011

0.0085
<0.0008
<0.0001
0.00027
<0.0001
0.011
0.002
0.0048
0.00023
0.0052
<0.03
0.0067
0.032
0.0096
<0.0008
<0.0002
0.0032

120
109

120
109

1055
1415
11
14
310
290
290
22000
4

1055
1415
11
14
310
290
290
22000
4

Mass Rate
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Date
Report
Licence No.
Ektimo Staff
Process Conditions
s pa ce

5/08/2020
R009566
Ben Mi nchi nton & Eri ck Va zquez
Pl ea s e refer to cl i ent records .
s pa ce
s pa ce

Isokinetic Results

Client
Stack ID
Location
State

Envi ros trea m
Ba ghous e Inl et
Ca mpbel l fi el d
VIC

s pa ce

s pa ce

200728

s pa ce

Average
Sampling time

Tota l pa rti cul a te ma tter
PM10
PM2.5

(PSA)
(PSA)

Sul furi c Aci d
Phos phori c Aci d
Hydrogen fl uori de (s ol ubl e)

Test 2
1420-1524

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

g/min

mg/m³

g/min

mg/m³

g/min

3.5
1.5
0.42
2
2.3
<0.9
0.16

1
0.45
0.12
0.58
0.69
<0.3
0.048

4.2
1.8
0.47
2.4
2.4
<0.8
0.17

1.2
0.52
0.14
0.71
0.71
<0.2
0.049

2.8
1.3
0.37
1.6
2.3
<0.9
0.16

0.84
0.38
0.11
0.46
0.66
<0.3
0.047

Total Speciated VOCs

60
108

60
109

1415
1525
15
310
300
290
23000
1

1415
1525
15
310
300
290
23000
1

Average
Sampling time

Test 1

Test 2

1430-1500

1430-1500

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

74
s pa ce

VOC's C5-C20 (1)

21
s pa ce

72
s pa ce

21
s pa ce

Average
Sampling time

Etha nol
Res i dua l s a s tol uene

Test 1
1420-1524

mg/m³

Gas Flow Parameters
Ini ti a l fl ow mea s urement ti me (hhmm)
Fi na l fl ow mea s urement ti me (hhmm)
Vel oci ty a t s a mpl i ng pl a ne, m/s
Vol umetri c fl ow ra te, a ctua l , m³/mi n
Vol umetri c fl ow ra te (wet STP), m³/mi n
Vol umetri c fl ow ra te (dry STP), m³/mi n
Ma s s fl ow ra te (wet ba s i s ), kg/hour
Vel oci ty di fference, %

s pa ce

s pa ce

Concentration

Isokinetic Sampling Parameters
Sa mpl i ng ti me, mi n
Is oki neti c ra te, %

Tota l
s pa ce

s pa ce

76
s pa ce

22
s pa ce

Test 1

Test 2

1430-1500

1430-1500

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

4.6
69

1.3
20

4
68

1.2
20

5.2
71

1.5
21

(1) Unless otherwise reported, the following target compounds were found to be below detection:
Ethano l,Iso pro pano l,1,1-Dichlo ro ethene,Dichlo ro methane,trans-1,2-Dichlo ro ethene,cis-1,2-Dichlo ro ethene,Chlo ro fo rm,1,1,1-Trichlo ro ethane,1,2Dichlo ro ethane,B enzene,Carbo n tetrachlo ride,B utano l,1-M etho xy-2-pro pano l,Trichlo ro ethylene,To luene,1,1,2Trichlo ro ethane,Tetrachlo ro ethene,Chlo ro benzene,Ethylbenzene,m + p-Xylene,Styrene,o -Xylene,2-B uto xyethano l,1,1,2,2Tetrachlo ro ethane,Iso pro pylbenzene,P ro pylbenzene,1,3,5-Trimethylbenzene,tert-B utylbenzene,1,2,4-Trimethylbenzene,1,2,3Trimethylbenzene,A ceto ne,P entane,A crylo nitrile,M ethyl ethyl keto ne,n-Hexane,Ethyl acetate,Cyclo hexane,2-M ethylhexane,Iso pro pyl acetate,2,3-Dimethylpentane,3M ethylhexane,Heptane,Ethyl acrylate,M ethyl methacrylate,P ro pyl acetate,M ethylcyclo hexane,M ethyl Iso butyl Keto ne,2-Hexano ne,Octane,B utyl acetate,1-M etho xy-2-pro pyl
acetate,B utyl acrylate,No nane,Cello so lve acetate,α-P inene,β-P inene,Decane,3-Carene,D-Limo nene,Undecane,Do decane,Tridecane,Tetradecane,Residuals as To luene,

(*) Res i dua l compounds were compri s ed predomi na ntl y of di ethyl ca rbona te, di methyl ca rbona te a nd ethyl methyl ca rbona te
(a pprox 80% of tota l res i dua l res ul t)
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2.2

Scrubber Exhaust

Date
Report
Licence No.
Ektimo Staff
Process Conditions

5/08/2020
R009566
Ben Minchinton & Erick Vazquez
Please refer to client records.

space
Sampling Plane Details

space

space

space

Envirostream
Scrubber Exhaust
Campbellfield
VIC

space

space

space

space

space

space

space

29.0 (dry)
1.30 (dry)
space

space

200728

space

space

Sampling plane dimensions
Sampling plane area
Sampling port size, number & depth
Access & height of ports
Duct orientation & shape
Downstream disturbance
Upstream disturbance
No. traverses & points sampled
Sample plane compliance to AS4323.1 & EPA Pub. 440.1

Client
Stack ID
Location
State

675 mm
0.358 m²
4" BSP (x2), 50 mm
Step ladder 3 m
Horizontal Circular
Exit 6 D
Change in diameter 4 D
2 12
Non-compliant

space

space

space

The sampling plane is deemed to be non-compliant due to the following reasons:
The highest to lowest gas velocity ratio exceeds 1.6:1
The sampling plane is too near to the upstream disturbance but is greater than or equal to 2D

Stack Parameters
Moisture content, %v/v
Gas molecular weight, g/g mole
Gas density at STP, kg/m³
space
space

1
28.9 (wet)
1.29 (wet)
space

space

Gas Analyser Results
Sampling time

Combustion Gases
Sulfur dioxide
Carbon monoxide

Carbon dioxide
Oxygen
space

space

space

Minimum

Maximum

1425 - 1524

1425 - 1524

1425 - 1524

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

<6
23

<2
6.7

<6
<6

<2
<2

<6
200

<2
58

Concentration

Concentration

% v/v

% v/v

% v/v

<0.4
21.2
space

<0.4
21.1
space

<0.4
21.2
space

space

Average

Ethylene Glycol
Sampling time

Ethylene glycol

space

Average

Concentration

space

space

Test 1

Test 2

1503-1523

1503-1523

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

<3

<0.9

<3

<0.8

<3

<0.9

Sulfur Gases

Average
Sampling time

Test 1

Test 2

1528-1529

1530-1531

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

Hydrogen sulfide
<0.005
<0.001
<0.005
<0.001
<0.005
<0.001
Carbonyl sulfide
0.0029
0.00086
0.003
0.00088
0.0029
0.00084
Methyl mercaptan
0.045
0.013
0.054
0.016
0.037
0.011
Ethyl mercaptan
<0.003
<0.0008
<0.003
<0.0008
<0.003
<0.0008
Dimethyl sulfide
<0.003
<0.0008
<0.003
<0.0008
<0.003
<0.0008
Carbon disulfide*
0.01
0.003
0.0097
0.0028
0.011
0.0031
space
space
space
space
space
space
space
space
(*) Compounds marked with an asterisk have been semi-quantified (refer to Definitions) and are therefore not covered by the scope of Ektimo's NATA
accreditation.
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Date
Report
Licence No.
Ektimo Staff
Process Conditions

5/08/2020
R009566
Ben Mi nchi nton & Eri ck Va zquez
Pl ea s e refer to cl i ent records .

Client
Stack ID
Location
State

space
Isokinetic Results

space

space

space

200728

space
Average

Sampling time

Al umi ni um
Antimony
Beryl l i um
Ca dmi um
Chromi um
Coba l t
Copper
Iron
Lea d
Li thi um
Ma gnes i um
Ma nga nes e
Ni ckel
Phos phorus
Sel eni um
Ti tani um
Zi nc
Isokinetic Sampling Parameters
Sa mpl i ng time, mi n
Is oki netic ra te, %
Gas Flow Parameters
Ini tia l fl ow mea s urement time (hhmm)
Fi na l fl ow mea s urement time (hhmm)
Tempera ture, °C
Vel oci ty a t s a mpl i ng pl a ne, m/s
Vol umetri c fl ow ra te, a ctua l , m³/mi n
Vol umetri c fl ow ra te (wet STP), m³/mi n
Vol umetri c fl ow ra te (dry STP), m³/mi n
Ma s s fl ow ra te (wet ba s i s ), kg/hour
Vel oci ty di fference, %

Envi ros trea m
Scrubber Exha us t
Ca mpbel l fi el d
VIC

space
Test 1

space

1103-1306

space
Test 2
1103-1306

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

0.016
<0.003
<0.0003
0.00047
<0.0004
0.004
0.0021
0.0085
≤0.0011
0.0018
<0.08
0.013
0.0049
0.027
<0.003
<0.0008
0.012

0.0047
<0.0007
<0.00009
0.00013
<0.0001
0.0011
0.00059
0.0024
≤0.00031
0.00051
<0.02
0.0037
0.0014
0.0079
<0.0007
<0.0002
0.0035

0.014
<0.003
<0.0004
0.00054
<0.0005
0.0028
0.0019
0.0066
<0.001
0.0013
<0.1
0.0019
0.003
0.03
<0.003
<0.0009
0.016

0.004
<0.0009
<0.0001
0.00016
<0.0001
0.00082
0.00055
0.0019
<0.0004
0.00037
<0.03
0.00055
0.00085
0.0087
<0.0009
<0.0003
0.0048

0.019
<0.002
<0.0002
0.00039
<0.0003
0.0051
0.0022
0.01
0.00087
0.0023
<0.06
0.023
0.0068
0.024
<0.002
<0.0008
0.008

0.0055
<0.0006
<0.00007
0.00011
<0.00008
0.0015
0.00064
0.003
0.00025
0.00065
<0.02
0.0068
0.002
0.007
<0.0006
<0.0002
0.0023

120
100

120
94

0945
1405
12
14
310
290
290
23000
6

0945
1405
12
14
310
290
290
23000
6

Mass Rate
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Date
Report
Licence No.
Ektimo Staff
Process Conditions
s pa ce

5/08/2020
R009566
Ben Mi nchi nton & Eri ck Va zquez
Pl ea s e refer to cl i ent records .
s pa ce
s pa ce

Isokinetic Results

Client
Stack ID
Location
State

Envi ros trea m
Scrubber Exha us t
Ca mpbel l fi el d
VIC

s pa ce

s pa ce

200728

s pa ce

Average
Sampling time

Tota l pa rti cul a te ma tter
PM10
PM2.5

(PSA)
(PSA)

Sul furi c Aci d
Phos phori c Aci d
Hydrogen fl uori de (s ol ubl e)

Test 2
1421-1524

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

g/min

mg/m³

g/min

mg/m³

g/min

<2
<1
<0.3

<0.7
<0.3
<0.09

<2
<1
<0.3

<0.7
<0.3
<0.08

<2
<1
<0.3

<0.7
<0.3
<0.1

2.5
<0.9
0.18

0.74
<0.3
0.054

2.3
<0.9
0.15

0.67
<0.3
0.045

2.7
<0.9
0.21

0.81
<0.3
0.063

Total Speciated VOCs

60
104

60
105

1405
1535
12
15
15
320
300
300
23000
-1

1405
1535
12
15
15
320
300
300
23000
-1

Average
Sampling time

Test 1

Test 2

1430-1500

1430-1500

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

69
s pa ce

VOC's C5-C20 (1)

20
s pa ce

71
s pa ce

21
s pa ce

Average
Sampling time

Etha nol
Res i dua l s a s tol uene*

Test 1
1421-1524

mg/m³

Gas Flow Parameters
Ini ti a l fl ow mea s urement ti me (hhmm)
Fi na l fl ow mea s urement ti me (hhmm)
Tempera ture, °C
Vel oci ty a t s a mpl i ng pl a ne, m/s
Vel oci ty a t exi t pl a ne, m/s
Vol umetri c fl ow ra te, a ctua l , m³/mi n
Vol umetri c fl ow ra te (wet STP), m³/mi n
Vol umetri c fl ow ra te (dry STP), m³/mi n
Ma s s fl ow ra te (wet ba s i s ), kg/hour
Vel oci ty di fference, %

s pa ce

s pa ce

Concentration

Isokinetic Sampling Parameters
Sa mpl i ng ti me, mi n
Is oki neti c ra te, %

Tota l
s pa ce

s pa ce

67
s pa ce

20
s pa ce

Test 1

Test 2

1430-1500

1430-1500

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

3.3
66

0.96
19

3.1
67

0.9
20

3.5
64

1
19

(1) Unless otherwise reported, the following target compounds were found to be below detection:
Ethano l,Iso pro pano l,1,1-Dichlo ro ethene,Dichlo ro methane,trans-1,2-Dichlo ro ethene,cis-1,2-Dichlo ro ethene,Chlo ro fo rm,1,1,1-Trichlo ro ethane,1,2Dichlo ro ethane,B enzene,Carbo n tetrachlo ride,B utano l,1-M etho xy-2-pro pano l,Trichlo ro ethylene,To luene,1,1,2Trichlo ro ethane,Tetrachlo ro ethene,Chlo ro benzene,Ethylbenzene,m + p-Xylene,Styrene,o -Xylene,2-B uto xyethano l,1,1,2,2Tetrachlo ro ethane,Iso pro pylbenzene,P ro pylbenzene,1,3,5-Trimethylbenzene,tert-B utylbenzene,1,2,4-Trimethylbenzene,1,2,3Trimethylbenzene,A ceto ne,P entane,A crylo nitrile,M ethyl ethyl keto ne,n-Hexane,Ethyl acetate,Cyclo hexane,2-M ethylhexane,Iso pro pyl acetate,2,3-Dimethylpentane,3M ethylhexane,Heptane,Ethyl acrylate,M ethyl methacrylate,P ro pyl acetate,M ethylcyclo hexane,M ethyl Iso butyl Keto ne,2-Hexano ne,Octane,B utyl acetate,1-M etho xy-2-pro pyl
acetate,B utyl acrylate,No nane,Cello so lve acetate,α-P inene,β-P inene,Decane,3-Carene,D-Limo nene,Undecane,Do decane,Tridecane,Tetradecane,Residuals as To luene,

(*) Res i dua l compounds were compri s ed predomi na ntl y of di ethyl ca rbona te, di methyl ca rbona te a nd ethyl methyl ca rbona te
(a pprox 80% of tota l res i dua l res ul t)
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3

PLANT OPERATING CONDITIONS

See Envirostream records for complete process conditions.

4

TEST METHODS

All sampling and analysis performed by Ektimo unless otherwise specified. Specific details of the methods are
available upon request.
Parameter

Sampling Method

Analysis Method

Uncertainty*

NATA Accredited
Sampling

Analysis

AS 4323.1

NA

NA

✓

NA

NA

ISO 10780

8%, 2%, 7%

NA

✓

Ektimo 050

Ektimo 050

not specified

✓

✓

Molecular weight

NA

USEPA 3

not specified

NA

✓

Carbon dioxide and oxygen

NA

USEPA 3A

13%

NA

✓

Carbon monoxide

USEPA 10

USEPA 10

12%

✓

✓

Sulfur dioxide

USEPA 6C

USEPA 6C

12%

✓

✓

Sulfur gases

Ektimo 200

Ektimo 345a

not specified

✓

✓

Speciated volatile organic compounds (VOC’s)

Ektimo 344

Ektimo 344

19%

✓

✓†

Total particulate matter

AS 4323.2

AS 4323.2††

3%

✓

✓

Water soluble fluoride

Vic EPA 3142

Ektimo 235

25%

✓

✓†

Total Metals (Ag, Be, Cd, Co, Cr, Cu, Mn, Ni, P, Pb, Sb, Tl, Zn)

USEPA 29

Envirolab inhouse Metals-006,
Metals-022, Metals-021

15%

✓

✓‡

Total Metals (Non-USEPA 29) (Al, Fe, Li, Mg)

USEPA 29

Envirolab inhouse Metals-006,
Metals-022, Metals-021

15%

‡‡

✓‡

Particulate matter (PM10 and PM2.5) by particle size analysis

AS 4323.2

HRL In-house

-

-

**

Ethylene glycol

Ektimo 344

Ektimo 344

not specified

✓

✓

Vic EPA 3142

Ektimo 235

not specified





Sample plane criteria
Flow rate, temperature and velocity
Moisture (stacks <60°C)

Phosphoric acid & sulfuric acid

†

†

†

200708

* Uncertainty values cited in this table are calculated at the 95% confidence level (coverage factor = 2)
†

Analysis conducted at the Ektimo Mitcham, VIC laboratory, NATA accreditation number 14601. Results were reported on:
19 August 2020 in report number R009566_SVOCs
19 August 2020 in report number LV-000371.
20 August 2020 in report number R009566-SOx_Halides_Halogens.

††

Gravimetric analysis conducted at the Ektimo Mitcham, VIC laboratory, NATA accreditation number 14601.

‡

Analysis performed by Envirolab, NATA accreditation number 2901.
Results were reported to Ektimo on 14 August 2020 in report number 248568.

‡‡

Specified metals are not listed in USEPA Method 29 and therefore not covered by NATA accreditation for sampling.

**

Analysis performed by HRL Technology using a Malvern Instruments Mastersizer laser particle size analyser. NATA Accreditation does
not cover the performance of this service. Results were reported to Ektimo on 13 August 2020 in report number 200940.

5

DEVIATIONS FROM TEST METHODS

Victorian EPA Method 3142 – Phosphoric acid & sulfuric acid
Victorian EPA Method 3142 is designed to capture hydrofluoric acid in stack emission gases. The sampling train
comprises of glass impingers containing deionised water to collect the fluoride for later analysis. For the purposes
of this sampling the method has been adopted to similarly capture the sulfuric acid and phosphoric acid. The
analysis method was also adapted to include these compounds.
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6

QUALITY ASSURANCE/QUALITY CONTROL INFORMATION

Ektimo is accredited by the National Association of Testing Authorities (NATA) for the sampling and analysis of air
pollutants from industrial sources. Unless otherwise stated test methods used are accredited with the National
Association of Testing Authorities. For full details, search for Ektimo at NATA’s website www.nata.com.au.
Ektimo is accredited by NATA (National Association of Testing Authorities) to ISO/IEC 17025 - Testing. ISO/IEC
17025 - Testing requires that a laboratory have adequate equipment to perform the testing, as well as laboratory
personnel with the competence to perform the testing. This quality assurance system is administered and
maintained by the Quality Director.
NATA is a member of APLAC (Asia Pacific Laboratory Accreditation Co-operation) and of ILAC (International
Laboratory Accreditation Co-operation). Through the mutual recognition arrangements with both of these
organisations, NATA accreditation is recognised worldwide.
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DEFINITIONS

The following symbols and abbreviations may be used in this test report:
% v/v
~
<
>
≥
APHA
AS
BSP
CARB
CEM
CEMS
CTM
D
D50

DECC
Disturbance

DWER
DEHP
EPA
FTIR
ISC
ISO
Lower Bound
Medium Bound
NA
NATA
NIOSH
NT
OM
OU
PM10
PM2.5
PSA
RATA
Semi-quantified VOCs

STP
TM
TOC
USEPA
VDI
Velocity Difference
Vic EPA
VOC

XRD
Upper Bound
95% confidence interval

Volume to volume ratio, dry or wet basis
Approximately
Less than
Greater than
Greater than or equal to
American public health association, Standard Methods for the Examination of Water and Waste Water
Australian Standard
British standard pipe
Californian Air Resources Board
Continuous Emission Monitoring
Continuous Emission Monitoring System
Conditional test method
Duct diameter or equivalent duct diameter for rectangular ducts
‘Cut size’ of a cyclone defined as the particle diameter at which the cyclone achieves a 50% collection efficiency ie.
half of the particles are retained by the cyclone and half are not and pass through it to the next stage. The D 50
method simplifies the capture efficiency distribution by assuming that a given cyclone stage captures all of the
particles with a diameter equal to or greater than the D50 of that cyclone and less than the D50 of the preceding
cyclone.
Department of Environment & Climate Change (NSW)
A flow obstruction or instability in the direction of the flow which may impede accurate flow determination. This
includes centrifugal fans, axial fans, partially closed or closed dampers, louvres, bends, connections, junctions,
direction changes or changes in pipe diameter.
Department of Water and Environmental Regulation (WA)
Department of Environment and Heritage Protection (QLD)
Environment Protection Authority
Fourier Transform Infra-red
Intersociety committee, Methods of Air Sampling and Analysis
International Organisation for Standardisation
Defines values reported below detection as equal to zero.
Defines values reported below detection are equal to half the detection limit.
Not applicable
National Association of Testing Authorities
National Institute of Occupational Safety and Health
Not tested or results not required
Other approved method
The number of odour units per unit of volume. The numerical value of the odour concentration is equal to the
number of dilutions to arrive at the odour threshold (50% panel response).
Atmospheric suspended particulate matter having an equivalent aerodynamic diameter of less than approximately
10 microns (µm).
Atmospheric suspended particulate matter having an equivalent aerodynamic diameter of less than approximately
2.5 microns (µm).
Particle size analysis
Relative Accuracy Test Audit
Unknown VOCs (those not matching a standard compound), are identified by matching the mass spectrum of the
chromatographic peak to the NIST Standard Reference Database (version 14.0), with a match quality exceeding
70%. An estimated concentration will be determined by matching the integrated area of the peak with the nearest
suitable compound in the analytical calibration standard mixture.
Standard temperature and pressure. Gas volumes and concentrations are expressed on a dry basis at 0°C, at
discharge oxygen concentration and an absolute pressure of 101.325 kPa, unless otherwise specified.
Test Method
The sum of all compounds of carbon which contain at least one carbon to carbon bond, plus methane and its
derivatives.
United States Environmental Protection Agency
Verein Deutscher Ingenieure (Association of German Engineers)
The percentage difference between the average of initial flows and after flows.
Victorian Environment Protection Authority
Any chemical compound based on carbon with a vapour pressure of at least 0.010 kPa at 25°C or having a
corresponding volatility under the particular conditions of use. These compounds may contain oxygen, nitrogen
and other elements, but specifically excluded are carbon monoxide, carbon dioxide, carbonic acid, metallic
carbides and carbonate salts.
X-ray Diffractometry
Defines values reported below detection are equal to the detection limit.
Range of values that contains the true result with 95% certainty. This means there is a 5% risk that the true result
is outside this range.
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APPENDIX 1: POLLUTION ABATEMENT REMOVAL EFFICIENCY
Location Description

Scrubber Exhaust

Note:

Pollutant

Units

Inlet to baghouse

Scrubber exhaust

Removal efficiency
%

Total particulate matter

mg/m

3

3.5

<2

35

PM10

mg/m3

1.5

<1

30

PM2.5

mg/m

0.42

<0.3

27

Sulfur dioxide

mg/m3

<6

<6

0

Carbon monoxide

mg/m3

27

23

16

Lead

mg/m3

0.001

≤0.001

0

Antimony

mg/m

3

<0.003

<0.003

12

Carbonyl sulfide

mg/m

3

Chromium III
Copper

mg/m3
mg/m3

Ethanol

mg/m

Ethylene glycol
Fluoride
Iron oxide
Magnesium oxide

3

0.013

0.0029

77

≤0.0005
0.005

<0.0004
0.002

26
60

3

4.6

3.3

29

mg/m
mg/m3

3

<3
0.16

<3
0.18

0
0

mg/m3

0.017
<0.09

0.0085
<0.08

49
14

0.016

0.013

22

2.3
0.012

2.5
0.012

0
0

3

0.00085

0.00047

45

3

0.072
74

0.0049
69

93
6

0.027
<0.0004

0.016
<0.0003

39
13

3

Manganese

mg/m
mg/m3

Sulfuric acid
Zinc oxide

mg/m3
mg/m3

Cadmium

mg/m

Nickel
Total VOCs

mg/m
mg/m3

Aluminium

mg/m

3

Beryllium

mg/m

3

Cobalt

mg/m3

0.026

0.004

85

Lithium

mg/m3

0.013

0.0018

86

Phosphoric acid

mg/m

<0.9

<0.9

0

Phosphorus

mg/m3

0.031

0.027

12

Selenium

mg/m

<0.003

<0.003

12

Titanium

mg/m3

<0.0008

<0.0008

0

3

3

Removal efficiency is based on the measured concentrations.
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1.
1.1

EXECUTIVE SUMMARY
Overview

Ektimo was engaged by Envirostream Australia Pty Ltd (Envirostream) to conduct an air quality assessment
of the various substance emissions to air from their battery processing and recycling facility located at 20‐22
Berwick Road, Campbellfield in Victoria to support of an application for works approval. The facility
currently receives lithium ion batteries of varying cathode types, as well as alkaline batteries, and then
processes and recovers from these recyclable materials. Other received battery types are sorted only and
then transferred offsite for specific processing. Receiving and sorting occur at 22 Berwick Road and the
processing occurs within the adjoining premise at 20 Berwick Road. The emissions to air are collected from
each emitting process, filtered with a baghouse and further abated using a packed wet alkaline scrubber
before being discharged to atmosphere via a single 10 metre stack1.
The site is on land zoned Industrial 1 under the Victorian Planning Provisions. See Figures 1 and 2. The
nearest sensitive land uses are a mobile home park 150 metres to the north and residential areas from 300
metres distant in other directions. Classified as a material recovery and recycling facility, the recommended
separation distance for residual air emissions2 is determined by EPA on a case‐by‐case basis.

1.2

Approach

This air quality assessment has been conducted in accordance with the requirements of the State
Environment Protection Policy for Air Quality Management (SEPP‐AQM), as well with EPA guidance
documents Assessing and controlling risk ‐ a guide for business (Pub 1695.1) and Licence assessment
guidelines, guidelines for using a risk management approach to assess compliance with licence conditions
(Pub 1321.2) where applicable. The inherent risks of these process emissions to air causing harm to
surrounding sensitive receivers and the environment have been assessed, and the controls and management
measures that are to be consistently implemented to reduce these risks to Low residual levels have been
detailed.
Ektimo tested the emissions to air from the process scrubber stack on 5th August 2020 whilst the facility was
operating at peak capacity processing a mixture of Lithium Ion battery types. Alkaline batteries are noted to
obtain less toxic types of material. A further site inspection was conducted on 3rd September 2020 to review
the process and controls.
Ektimo used the EPA approved AERMOD plume dispersion model in a manner consistent with the
requirements of EPA guidance (EPA Pub. 1551) as relevant for this assessment to assess compliance of the
tested emissions to air with the SEPP‐AQM scheduled design ground level concentration criteria. Five recent
years of surface weather data from the nearby Essendon Airport Bureau of Meteorology Automatic Weather
Station (BoM AWS) were used. Compliance was also assessed with the monitoring objectives scheduled
within the State Environment Protection Policy for Ambient Air Quality (SEPP‐AAQ) for Class 1 substances,
with these currently proposed under the Environment Protection Amendment Act to come into effect from
July 1st, 2021 as Environmental Reference Standards (ERS).
A risk treatment plan for the operations at the facility was developed based upon the requirements of the
EPA guidance Assessing and controlling risk ‐ a guide for business (Pub. 1695.1) and Licence assessment
guidelines, guidelines for using a risk management approach to assess compliance with licence conditions
(Pub. 1321.2), where applicable to the emissions to air from this site.
1

Envirostream are to extend this stack from its current height to 10 metres above ground level, 3 metres above surrounding
rooflines.
2
As detailed within Table 1 of EPA Publication 1518, 2013, Recommended separation distance for industrial residual air emissions.
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1.3

Outcomes

The assessment indicated predicted compliance of the tested emissions to air with the scheduled design
ground level concentration criteria within the SEPP‐AQM for all detected substances. Compliance was also
readily predicted at the nearest sensitive receiver locations for the air quality goals for the detected Class 1
indicator substances as scheduled in the SEPP‐AAQ, which are also to be adopted as Environmental
Reference Standards from July 1st, 2021.


The substances with the highest predicted proportion of the respective criterion based on toxicity was
sulfuric acid at 69% of the SEPP‐AQM design criterion. Envirostream have noted that the alkaline
scrubber has not been packed correctly, and when repaired this is expected to notably abate these acid
gases.



The substances with the highest predicted proportion of the respective criterion based on odour
amenity were the emissions of methyl mercaptan at 47% of the SEPP‐AQM design criterion. Ektimo
note that no strong intensities of odour were observed downwind of the stack at the time of the site
inspection on 3rd September, 2020.



The highest predicted proportion of the respective SEPP‐AQM design criteria for the detected Class 3
substances (cadmium and nickel metals) was 13%, with the tested mass emission rates for each of these
substances at two orders of magnitude below the threshold limit for low risk emissions as detailed in the
Environment Protection (Scheduled Premises) Regulations.

This predicted compliance is based on a range of emission controls as per Table 4, with these controls
validated through the presented emission testing and modelled compliance assessment, as well as the
proposed ongoing performance measurements detailed in Section 6.4. Based on these controls being
effectively and consistently implemented the residual risk of the assessment criteria being exceeded for any
assessed substance at the nearest receivers was determined to be Low.
This report has been prepared for Envirostream Australia Pty Ltd and should be read in conjunction with the
limitations as detailed in Section 7.
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Figure 1: Envirostream site within the surrounding industrial and residential area.

Figure 2: Envirostream site, Berwick Road, Campbellfield
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2

PROCESS

Envirostream currently receive batteries at the premise at 22 Berwick Road. The batteries are sorted into
individual types which are pelletised and racked. Lead‐acid, nickel‐metal hydride and nickel cadmium
batteries are sent off‐site for processing. Individual types of Lithium Ion batteries with different cathode
materials are separated and then moved, along with the alkaline batteries, to the adjoining premise at 20
Berwick Road for processing.
The individual types of Lithium Ion or alkaline batteries are processed separately. 3500 tonnes of mixed
battery feed are forecast to be processed per year. Two tonnes are processed per shift, with two 8‐hour
shifts proposed per day (7am to 11pm). The processing occurs in two separate stages:


Sorted lithium‐ion and alkaline batteries are separately shredded in batches through an enclosed
mechanical shredder. Dust and fumes generated in this circuit are collected via a reticulated extraction
system and ducted to a baghouse filter to remove particulate and then to a wet alkaline packed scrubber
to remove acid gases. The crushed material is conveyed to bags for storage prior to the next stage, with
further collection, filtering and scrubbing of any dust or fume during this bagging.



The bagged material is then fed into a hopper for the next stage of processing, with further collection,
filtering and scrubbing of any residual dust and fumes during this loading. The lithium‐ion shredded
battery materials are wet screened with the fine fraction, referred to as mixed metal dust, recovered
and stored in bulk‐a‐bags. This mixed metal dust may comprise various quantities of oxides of cobalt,
manganese, nickel or aluminium; iron phosphate, titanate and graphite. The coarser fraction is also
recovered and contains material such as battery packaging, scrap steel, separator and current collector.
This fraction is further processed to separate scrap steel from the remaining components. The battery
packaging, separator and current collector stream is referred to as copper/aluminium/plastic or CAP
materials. This material is further processed at other Envirostream facilities. The filtered wash liquor
that contains lithium salts and organic compounds from the lithium ion battery electrolyte is stored and
processed on site. The processed water will be re‐used in the recycling process3. After the initial hopper
loading, this processing releases no further dust or fume to air.

When this lithium‐ion battery mixed metal dust reaches a saleable quantity, a shipping container is loaded
with pre‐packed bulk‐a‐bags and dispatched to customers. Alkaline shredded battery materials are not
processed further and are stored in bulk‐a‐bags for sale as a combined “steel scrap”.
The collected dust and fume streams are manifolded together before being ducted to a baghouse and wet
alkaline scrubber. See Figure 3. The total actual flow was measured at 320 m3/min. A manometer within
the baghouse monitors the pressure drop across the filter, with a reduction in pressure alarmed to indicate a
reduction in the extraction air flow rate or a failure of individual filters within the baghouse. The pH of the
alkaline scrubber is monitored with the pH maintained at no less than 9.
The baghouse filters are inspected on a daily basis with collected particulates bagged and returned to the
process. The scrubber liquor is also visually inspected daily for sediment accumulation and the pH is further
checked with a separate hand‐held device to validate the continuous monitoring. The baghouse and
scrubber are serviced periodically as per manufacturer requirements.

3

Envirostream have advised the process water treatment plant is currently being installed.
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Figure 3: The collected fume and particulate is filtered by a baghouse and then treated with a wet
packed alkaline scrubber before discharge to atmosphere via a single stack. Note that the
pictured stack at the rear of the scrubber will be extended to 10 metres above ground level, a
minimum of 3 metres above surrounding roof‐levels.
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3

MODELLING

Dispersion modelling of the various constituent emissions to air requires the characterisation of the
following key inputs:
1. Meteorological data
2. Model configuration; and an
3. Emissions inventory.
These are each addressed in the sections below.

3.1

Meteorological data

Five recent years of hourly varying meteorological data from the nearby Bureau of Meteorology
Automatic Weather Station (BoM AWS) at Essendon Airport was synthesised for use with the
AERMOD model at the site location. The data synthesis was conducted by pDs Consulting in
accordance with EPA guidance4 with a summary report attached in Appendix A.
Figure 4 illustrates the distribution for the recordings of wind speed and direction for five years,
within the shift periods 7am to 11pm. During winter the winds are predominantly from the north,
during summer the proportion of southerlies is at its highest, with the proportion from the west
persistent through the year but least during winter. The proportion of winds from the east are very
low all year.
Figure 4:

Distribution of wind speed and direction at the Essendon Airport BoM AWS, 2010‐
2014, 7am to 11pm.
NORTH

25%
20%
15%
10%
5%
WEST

EAST

WIND SPEED
(m/s)
>= 11.10
8.80 - 11.10
5.70 - 8.80

SOUTH

3.60 - 5.70
2.10 - 3.60
0.50 - 2.10

4

Construction of Input Meteorological Data Files for EPA Victoria’s Regulatory Air Pollution Model AERMOD, EPA draft
Guideline, Revision 2, June 2014.
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3.3

Model Configuration

AERMOD is currently the EPA approved dispersion model for air quality assessments subject to
limitations around geophysical location and source geometry5. AERMOD is a steady state plume
model that incorporates the latest science and is maintained by the USEPA.
The emission source is a wake affected stack resulting in peak impacts occurring local to the site and
decreasing with distance from the source. These conditions are within the capability of steady state
plume models and so the AERMOD model is appropriate for this assessment. The model has been
configured in accordance with the EPA Guidance. Key points are as follows:


The terrain in the region of the site is flat and so the influence of terrain has not been included
in the model.



Modelling was conducted on a 10 metre resolution receptor grid.



Pre‐processed site representative hourly meteorological data configured specifically to the
geophysical conditions at the site for the years 2010‐2014.



From the five individual years, the highest of the peak ground level concentration predictions
for each averaging period have been adopted in the assessment.



A unit emission rate of 1 grams/second was initially adopted for this single source, with the
resulting peak predictions for each averaging period scaled by the individual substance emission
rates for comparison with the assessment criteria applicable for that substance.



Rural dispersion was adopted in accordance with EPA guidance.



For particulate matter the modelling assumed no mass depletion of the dispersed plume.



3‐minute average concentrations were obtained from the predicted 1‐hour averages by
multiplying the predicted hourly values by 1.8, i.e. C3min = C60min x (60/3)0.2, as per guidance.



No background concentration for the assessed organic compounds was used in the modelling.
This facility was assessed as the predominant source of these emissions in the region.

Further information on the AERMOD configuration is provided in the attached output file for the unit
emission rate in Appendix B. All electronic files may be made available for peer review.

5

Draft EPA Guidance notes for using the regulatory air pollution model AERMOD in Victoria, publication 1551, July 2014

Reference: R009763
Date: 17 September 2020
Prepared for: Envirostream Australia Pty Ltd
Page: 11 of 29

3.4

Emissions Inventory

Ektimo tested the emissions to air from the scrubber stack on the 5th August 2020 during the
processing of Lithium Ion batteries at peak capacity. Note Ektimo test report R009566 attached in
Appendix C. Table 1 summarises the tested emission rates. The emission substances that were
detected at concentrations above the test method detection thresholds included:


Sulfur gases: methyl mercaptan and carbon disulfide.



Metals: aluminium, cadmium, cobalt, copper, iron, lithium, manganese, nickel, phosphorous,
and zinc.



Acid gases: sulfuric acid and hydrogen fluoride.



VOC’s: ethanol and residuals that were semi‐quantified as the esters diethyl carbonate, dimethyl
carbonate and ethyl methyl carbonate (from the electrolyte solutions).

The ducted emissions upstream of the baghouse were also tested with substance removal
efficiencies noted in the Appendix 1 of the attached test report. High removal efficiencies were
noted for the metals and particulates but very low removal efficiencies for acid gases and VOC’s.
Envirostream have noted that the alkaline scrubber has not been packed correctly, that this would
explain why the acid gases were channelling unabated, and that this would be repaired. The VOC
esters diethyl carbonate, dimethyl carbonate and ethyl methyl carbonate have no associated
workplace exposure limit or ground level concentration design criteria and are not noted to be toxic.
Table 1:

Emissions inventory for the scrubber exhaust stack based on Ektimo test report
R009566 when processing 2 tonnes per 8 hour shift equivalent of Lithium Ion Batteries
with a mixture of either Cobalt/Manganese/Nickel/Aluminium oxide or Iron Phosphate
cathodes and Graphite Anodes.
Discharge characteristics
Operating Hours
Stack height (metres above ground)
Internal diameter circular stack (metres)
Exit temperature (degC)
Exit velocity (metres/sec)
Dry standard flow rate (Nm3/min) (0 degC, 1 atm)
Wet standard flow rate (Nm3/min)
Actual flow rate (m3/min)
Moisture content (%v/v)

7am - 11pm
10
0.675
12
14
290
290
310
1%

Detected Substance

Substance Emission Rate
(gram/min)

TSP
PM10

<0.7
<0.3

PM2.5
CO
SO2
Ethylene Glycol
Methyl mercaptan
Carbon disulfide
Aluminium
Cadmium
Cobalt
Copper
Iron
Lithium
Manganese
Nickel
Phophorous
Zinc
Sulphuric Acid
Hydrogen Fluoride
Ethanol
VOC residuals - Diethyl Carbonate, dimethyl
carbonate and ethyl methyl carbonate

<0.09
6.7
<2
<0.9
0.013
0.003
0.0047
0.00013
0.0011
0.00059
0.0024
0.00051
0.0037
0.0014
0.0079
0.0035
0.74
0.054
0.96
19
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4

ASSESSMENT CRITERIA

The design ground level concentrations in Schedule A of the State Environment Protection Policy for
Air Quality Management (SEPP‐AQM) are applicable to the various substance emissions discharged
to air from the single stack. These apply at all locations except, in practice, upon roof tops. The site
is on land zoned Industrial 1 under the Victorian Planning Provisions.
The Environment Reference Standards (ERS) within the subordinate policy to the Environment
Protection Amendment Act are to come into effect from July 1st, 2021. These have been defined for
Class 1 substances only at this time and are equivalent to the monitoring goals scheduled within the
State Environment Protection Policy for Ambient Air Quality (SEPP‐AAQ) which are applicable at the
nearest sensitive locations representative of population areas. Sensitive locations are defined as
residences, schools, kindergartens, aged care facilities, hospitals, childcare centres and recreational
areas. In this case the nearest sensitive locations are residents and residential areas. With reference
to Figures 1, the nearest sensitive land uses are a mobile home park 150 metres to the north; and
residential areas 300 metres to the west beyond Sydney Road, 300 metres to the east‐south‐east
and 400 meters to the south.
Where there were no ground level concentration design criteria scheduled in the SEPP‐AQM for a
specific Class 2 toxic substance, the SafeWork Australia workplace exposure limit as an 8‐hour time
weighted average, divided by 30, was adopted.
Peak daily averages or annual averages are determined using approved methods as detailed in
Schedule C of the SEPP‐AQM and EPA guidelines specific to the approved model.
Table 2 details the applicable SEPP‐AQM design ground level concentration criteria for each
substance as well as the SEPP‐AAQ air quality goals and future Environmental Reference Standards
for the Class 1 substances.
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5

PREDICTED IMPACT

Table 2 details the peak predicted concentrations using a unit emission rate of 1 gram/second from
the stack, for the range of applicable averaging times. This is presented for each of the five separate
years of meteorological data, from which the highest are selected for use in this assessment in
accordance with the EPA guidance. Table 2 also details the mass emission rates for each assessed
substance and these are scaled with the predictions for a unit mass emission rate to provide peak
predicted ground level concentrations for each substance for comparison with each applicable
substance design criteria or environmental reference standard.


The substances with the highest predicted proportion of the respective criterion based on
toxicity was sulfuric acid at 69% of the SEPP‐AQM design criterion, with this prediction occurring
just to the north of the process building as the plume is down‐washed in the lee of that block
form. See Figure 5 for a contour plot of these peak predictions for sulfuric acid over an aerial
image of the site. Envirostream have noted that the alkaline scrubber has not been packed
correctly, and when repaired this is expected to notably abate these acid gases.



The substances with the highest predicted proportion of the respective criterion based on odour
amenity were the emissions of methyl mercaptan at 47% of the SEPP‐AQM design criterion.
Ektimo note that no strong intensities of odour were observed downwind of the stack at the
time of the site inspection on 3rd September 2020.



The highest proportion of criteria for TSP, PM10 and for PM2.5 was <7%, <6% and <3%
respectively for the SEPP‐AQM 3‐minute or 1‐hour averaging period design criteria. With
existing background levels in the ambient environment, this would remain readily compliant.



For Hydrogen Fluoride equivalent emissions the peak predicted daily average ground level
concentration was less than the annual average criterion.



The highest predicted proportion of the respective SEPP‐AQM design criteria for the detected
Class 3 substances (cadmium and nickel metals) was 13%. The tested mass emission rates for
each of these substances were two orders of magnitude below the threshold limit of 0.1 g/min
for low risk emissions as detailed in the Environment Protection (Scheduled Premises)
Regulations.



Peak predictions were readily compliant with all air quality goals for Class 1 substances in the
SEPP‐AAQ anywhere on the modelling domain, with these being equivalent to the
environmental reference standards to be adopted July 1st 2021.

Hence, Ektimo note that all emission substances as tested from the scrubber stack were predicted to
be compliant with all applicable ground level concentration assessment criteria.
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Table 2: Contribution of activities to daily particulate emissions for maximum daily concrete production.

Classified Indicator Species

Unit 1 gram/second - 2010 meteorology
Unit 1 gram/second - 2011 meteorology
Unit 1 gram/second - 2012 meteorology
Unit 1 gram/second - 2013 meteorology
Unit 1 gram/second - 2014 meteorology
Unit 1 gram/second - Highest of 5 years
TSP
TSP as Carbon Black
PM10
PM2.5
CO
SO2
Ethylene Glycol (as vapour)
Methyl mercaptan
Carbon disulfide
Aluminium (metal dust)
Cadmium
Cobalt
Copper (dusts and mists)
Iron (oxide fume)
Lithium (hydride)
Manganese
Nickel
Phosphoric Acid
Phophorous
Zinc (as oxide fume)
Sulphuric Acid
Ethanol
Hydrogen Fluoride
VOC residuals - Diethyl Carbonate, dimethyl
carbonate and ethyl methyl carbonate

SEPPAQM
Design
Criteria
3 minute
average
(µg/m3)

SEPPAQM
Design
Criteria
1 hour
average
(µg/m3)

SEPPAQM
Design
Criteria
24 hour
average
(µg/m3)

SEPPAQM
Design
Criteria
7 day
average
(µg/m3)

SEPPAQM
Design
Criteria
90 day
average
(µg/m3)

SEPPSEPPSEPPAAQ
AAQ
AAQ
Objective Objective Objective
8 hour
24 hour
annual
average average average
(µg/m3)
(µg/m3)
(µg/m3)

330
100
80
50
29000
190

50
25

20
8

210

53

10000

2000
0.84
130
333
0.033
1.7
33
170
0.83
33
0.33
33
3.3
170
33
3800
2.9

1.7

0.5

Reason for classification

99.9th percentile
prediction without Highest
Predicted
Emission
background
8-hour
rate
average
(g/min) 3-minute 1-hour
average average (µg/m3)

Unclassified, Amenity
Class 2, Toxicity
Class 1, Toxicity
Class 2, Toxicity
Class 1, Toxicity
Class 1, Toxicity
Class 2, Toxicity
Class 2, odour
Class 2, odour
SafeWork Aust TWA of 10 mg/m3 / 30
Class 3, IARC Group 1 carcinogen
SafeWork Aust TWA of 0.05 mg/m3 / 30
Class 2, Toxicity
Class 2, Toxicity
SafeWork Aust TWA of 0.025 mg/m3 / 30
Class 2, Toxicity
Class 3, IARC Group 1 carcinogen
SafeWork Aust TWA of 1 mg/m3 / 30
SafeWork Aust TWA of 0.1 mg/m3 / 30
Class 2, Toxicity
Class 2, Toxicity
Class 2, odour
Class 2, Bio-accumalative

60
60
60
60
60
60
<0.7
<0.7
<0.3
<0.09
6.7
<2
<0.9
0.013
0.003
0.0047
0.00013
0.0011
0.00059
0.0024
0.00051
0.0037
0.0014
<0.3
0.0079
0.0035
0.74
0.96
0.054

Low toxicity, no exposure criteria

20

(µg/m3)

(µg/m3)

1841
1688
1819
1659
1733
1841
<21
<21

1023
938
1011
922
963
1023

<5.1
<1.5
114
<34

686
608
685
597
603
686

Highest
Predicted
24-hour
average
(µg/m3)

Predicted
Annual
average
(µg/m3)

381
334
348
344
381
381

113
113
112
110
117
117

<2
<0.6

<0.6
<0.2

<13

<4

76.6

<28
0.40
0.092
0.14
0.0040
0.034
0.018
0.074
0.016
0.11
0.043
<9.2
0.24
0.11
23
29
0.3
614

Highest
Predicted
Predicted
Proportion Compliance?
of Criteria

<7%
<21%
<6%
<3%
0.8%
<18%
<1.4%
47%
0.1%
0.04%
12%
2%
0.05%
0.04%
2%
0.3%
13%
<28%
7%
0.1%
69%
0.8%
10%

⎷
⎷
⎷
⎷
⎷
⎷
⎷
⎷
⎷
⎷
⎷
⎷
⎷
⎷
⎷
⎷
⎷
⎷
⎷
⎷
⎷
⎷
⎷
NA
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Figure 5
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6

RISK TREATMENT PLAN

With the promulgation of the Environmental Protection Amendment Act from July 1st Envirostream
will have a General Environment Duty to minimise the risk of causing harm to either human health
or amenity, or to the environment, due to activities within their site so far as is reasonably
practicable. The emissions of the various assessed substances from the single stack represents a risk
of causing harm to sensitive receivers and locations beyond the site boundary, and therefore will
require active management to reduce these emissions to residual levels.
The risk treatment plan for the operations at the battery processing and recycling facility has been
based upon the requirements of the EPA guidance Assessing and controlling risk ‐ a guide for
business (Pub. 1695.1) and Licence assessment guidelines, guidelines for using a risk management
approach to assess compliance with licence conditions (Pub. 1321.2), where applicable to the
emissions to air from this site.

6.1

Key Sensitive Receptors

The site is on land zoned Industrial 1 under the Victorian Planning Provisions. See Figure 1. The
nearest receivers are neighbouring business premises that abut the premise boundary to the east,
west and north. The nearest sensitive land uses are a mobile home park 150 metres to the north;
and residential areas 300 metres to the west beyond Sydney Road, 300 metres to the east‐south‐
east and 400 meters to the south. Classified as a material recovery and recycling facility, the
recommended separation distance for residual air emissions6 is determined by EPA on a case‐by‐
case basis.

6.2

Risk Events

The consequence and likelihood of each risk event and the determined risk rating has been derived
using the risk metric detailed within Figure 2 of EPA Pub. 1695.1. This is reproduced in Figure 6
below.
Table 3 details the derived risk register for the battery processing activities detailing risk events and
the assessed inherent risk to nearest sensitive receivers for each before the application of effective
and consistently adopted emission controls. This was informed by the tested emissions upstream of
the baghouse before emissions abatement and the expected duration of the occurrence of a risk
event (e.g. failure of collection air flow, a baghouse filter or inadequate scrubbing) before the
process was halted. The highest determined inherent risk was Medium which is acceptable if
controls are in place.

6.3

Controls to Address Hazards

Based on the tested emissions for each substance, inclusive of the emission abatement controls that
are currently adopted, compliance was readily predicted with the assessment criteria. Table 4
details the individual emissions management controls that are to be consistently and effectively
implemented for each activity to reduce the highest determine inherent risk to the nearest sensitive
receivers of Medium to a maximum determined residual risk of Low as detailed in Table 4.

6

As detailed within Table 1 of EPA Publication 1518, 2013, Recommended separation distance for industrial residual air
emissions.
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Figure 6:

Risk matrix from Figure 2 of EPA Publication 1695.1 Assessing and Controlling Risk: A
Guide for Business.
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Table 3: Risk Register
Risk assessment
before including
risk controls –
project inherent
risk

Risk Rating
Low

Moderate

Low

Low

Low

Unlikely

Medium

Moderate

Possible

Low

Minor

Rare

Low

Consequence

Unlikely

Stored batteries or crushed
battery material igniting

Low

Medium

5

Medium

Low

Likelihood

Residual fugitive emissions

Unlikely

4

Moderate

Unlikely

Risk Rating

Failure of scrubber

Moderate

Medium

3

Medium

Failure of baghouse

Possible

Moderate

2

Moderate

Failure of extraction air flow

Possible

1

Possible

Unlikely

Consequence

Details of Risk Event
Likelihood

#

Risk assessment
after including
risk controls –
project residual
risk
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Table 4: Controls to be adopted to manage risk events
Details of controls being used

#

Risk
Events

1

Fume and particulate capture and collection within enclosed crushing plant.

4

2

Fume and particulate capture and collection during bagging of crushed material

4

3

Fume and particulate capture and collection during wash plant hopper loading

4

4

The ducted off‐gas fume and particulate are manifolded together before being ducted to a
baghouse and wet alkaline scrubber.

4

5

A manometer within the baghouse monitors the pressure drop across the filter, with a reduction
in pressure alarmed to indicate either a reduction in the extraction air flow rate or a failure of
individual filters within the baghouse. If alarmed, then crushing, bagging and hopper loading to
immediately halt until forced air flow and baghouse filters are inspected, and faults rectified.

2

6

The pH of the alkaline scrubber is monitored and maintained at a pH of no less than 9. The
scrubber liquor is visually inspected daily for sediment accumulation. Crushing, bagging and
hopper loading not to be conducted if the scrubber pH is less than 9.

3

7

Roller doors to be kept only partially open to maintain a slight negative pressure for collection of
fugitive emissions.

4

8

Battery storage is in line with requirements of “EP Vic Management and storage of combustibles
recyclable and waste material” Publication 1667.2 October 2018. Storage of sorted lithium‐ion
batteries (the greater fire risk) are minimise and these are prioritised for mechanical processing
to mitigate the fire risk associated with lithium‐ion batteries.

5

9

Fluid flow to crushing process (to manage heat generation), and fluid reserve levels,
continuously monitored by staff serving plant.

5

10

Persistent visible sources of dust or fume discharging from individual processes to be promptly
investigated and abated. Crushing process shutdown until emissions abated. Adequate fire
suppression equipment readily available.

1,4,5

Facility fitted with smoke and early heat detection, which are monitored by a 24‐hour remote
security service. Adequate fire suppression equipment readily available.

5

11

Persistent visible sources of dust or fume discharging from exhaust stack to be promptly
investigated and abated. Crushing process shutdown until emissions abated.

12

The baghouse filters are inspected on a daily basis with collected particulates bagged and
returned to the process.

2

13

Fluid spray system within crushing plant to be inspected daily for blockages, correct alignment,
adequate flow and fluid reserve.

5

14

Fire suppression equipment to be inspected and maintained as per manufacturer
recommendations, state legislative and local government requirements.

5

15

Routinely scheduled maintenance meetings preventing unplanned maintenance hours.

All

16

Scheduled plant maintenance as per company and manufacturers recommendations, including
the forced air ventilation system, the baghouse and scrubber7. No maintenance on emission
control equipment to be carried out during production.

All

7

2,3

Envirostream have noted that the scrubber column requires maintenance and re‐packing to improve abatement efficiency.
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6.4

Performance Measurement

Envirostream propose the following ongoing performance measurement of their emission to air
management practices at the site:


Weekly auditing of battery storage.



Periodic auditing of fire suppression systems to state legislative and local government
requirements.



Annual emission to air testing of discharged substances from the scrubber exhaust stack
comprising total particulates, metals, acid gases, volatile organic compounds and sulfur gases.



Annual personal and static monitoring for comparison with SafeWork Australia workplace
exposure limits and Australian Institute of Occupational Hygienist (AIOH) recommended action
levels for relevant inhalable dust as carbon black, respirable dust, metal and metal fume, volatile
organic compounds and acid gases.



Implementation of an issue resolution process to document when required to investigate and
resolve, in full, all internal and external concerns, ideas or incidents to ensure site compliance
and regulator notification and involvement where required. These issues cover areas of, but not
limited to, Occupational Health and Safety, the Environment, plant upkeep and maintenance or
procedural compliance identified by any person.



The provision of a complaints and compliments procedure and facility for external parties to
provide a means for local businesses and community to report any instances of dust, fume or
odour dis‐amenity. This is to be immediately investigated and if validated would trigger: (i)
immediate process shutdown and maintenance of emission controls; (ii) a review of the current
emissions to air management as required; (iii) and provision of feedback to the complainant.



Annual auditing of compliance, processing, capital upgrade and management systems.
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7

LIMITATIONS

This report represents the results of an air dispersion modelling dust impact assessment for the
purposes of this commission. The data and assessment outcomes provided herein relate only to the
project and structures described herein and must be reviewed by a competent engineer/scientist
before being used for any other purpose. Ektimo accept no responsibility for other use of the data
and assessment outcomes.
Where monitoring results, physical measurements and tests, data collection and similar work have
been performed and recorded by others the data is included and used in the form provided by
others. The responsibility for the accuracy of such data remains with the issuing authority, not with
Ektimo.
An understanding of a site’s air quality impact depends on the integration of many pieces of
information, some regional, some site specific, some structure specific and some experienced based.
Hence this report should not be altered, amended or abbreviated, issued in part or issued
incomplete in any way without prior checking and approval by Ektimo. Ektimo accepts no
responsibility for any circumstances which arise from the issue of the report which has been
modified in any way as outlined above.
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Appendix A: Synthesis of Meteorological Data for the AERMOD model ‐ pDs Consulting

Input
Meteorological
data files for
AERMOD
Campbellfield- VIC
This file was exclusively compiled
for EKTIMO By pDs Consultancy.
All rights reserved @2020
pDs Consultancy
@1999-2020

I NPUT M ETEOROLOGICAL DATA FILES FOR AERMOD
www.pdsconsultancy.com.au

Experts in Air Modelling and Meteorology

metfile@pdsconsultancy.com
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I NPUT M ETEOROLOGICAL DATA FILES FOR AERMOD
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I NTRODUCTION
New generation regulatory model AERMOD requires hourly averaged
meteorological data from a single site that is preferably within the model
domain (‘on-site’ or site-specific data). However, data from the nearest ‘offsite’ meteorological station can be used when on-site data are not available,
and the off-site data are representative of the area of concern (i.e. the
meteorological parameters as well as surface characteristics characterise the
transport and dispersion conditions of the location in question).
It is also preferable that:
•

The compilation of the input meteorological data file is done in
accordance with ‘best practice’, with procedures and algorithms
recommended or set by environment regulators/US & VIC EPA.

pDs Consultancy has been engaged by EKTIMO to compile an
‘AERMOD-type’ meteorological files for an application site which is
within about 10 KM radius of Essendon Airport weather station in
Victoria.
This input meteorological data files have been compiled basically following the
EPA, Victoria’s draft guidelines: “Construction of input meteorological data files
for EPA Victoria's regulatory air pollution model (AERMOD) (Publication
No.1550)” and latest updates from US EPA.

Experts in Air Modelling and Meteorology

Page 3 of 18

I NPUT M ETEOROLOGICAL DATA FILES FOR AERMOD
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L OCATION

OF THE APPLICATION SITE

metfile@pdsconsultancy.com

&

MET DATA SOURCE :

C AMPBELLFIELD , ESSENDON VIC

Application site and the met site are
just within 10 KM radius
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Data Processing
Input Information
Data Used for the compilation
Meteorological Data

1. Mandatory Data (Essendon Airport)
i. 10m Wind Direction and Speed
ii. Ambient Temperature (Screen Level)
2. Supplementary data (Essendon Airport)
I.

Surface Pressure

II.

3 Hourly Cloud observations

III.

Relative Humidity

IV.

Rainfall Rate

3. Upper air Data (Melbourne Airport)
I.Pressure Levels
II.Geopotential Heights
III.Temperature
IV.Dew Point

Experts in Air Modelling and Meteorology
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D ATA S OURCE
•

National Climate Centre, Bureau of Meteorology, Melbourne
for all 3 types of data

•

Data Source :Essendon Airport/Melbourne Airport, VIC

•

Period :1 Jan 2010 to 31 Dec 2014 (5 years)

QA/QC ON R AW DATA
I.

Hourly averaged winds both direction and speed and
temperature examined for gaps and wind stalls
·

Suspected wind stalls (both wind direction and
speed) removed and filled appropriately preserving
the temporal consistency.

·

Note that BoM Syncrotec Anemometer’s lowest
detection limit of wind speed is 2 KM/Hour (Wind
Speed Threshold)

II.

Small gaps filled with pervious or following hour records

III.

Days with big gaps removed maintaining 90% data recovery

IV.

Parameters QA/QCed based on extreme values

V.

Gaps in vertical temperature profiles were filled with previous
or following day data for the completeness.
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M ETSITE INFORMATION

DATA COVERAGE:

Season

Data Coverage %

Year

2010

2011

2012

2013

2014

Summer

100

100

96

100

100

Autumn

100

100

100

100

100

Winter

100

100

100

100

100

Spring

98

100

100

100

100

Annual

99.7

100

99.2

100

100

Annual and Seasonal data coverage are meeting regulatory requirement (90% or
better).
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D ETERMINATION OF SURFACE CHARACTERISTICS
All available surface maps including google maps examined to determine
correct land use categories within 10 Km by 10 KM area centring the
application site.
Albedo and Bowen ratio were determined using land use categories shown

Experts in Air Modelling and Meteorology
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SURFACE ROUGHNESS

Sector dependent surface roughness was determined considering 08 sectors.
The Roughness of each sector was assigned carefully examining land use
distribution in 4 segments (250 m) of each sector.

Experts in Air Modelling and Meteorology
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The following parameters were determined/computed following EPA, VIC and
US EPA guidelines.
Sensible Heat flux –Calculated based on cloud observations
I.

Friction Velocity (U*)

II.

Monin-Obukhov Length (L)

III.

Height of the Stable Boundary Layer(SBL)

IV.

Vertical Velocity Scale (W*)

V.

Height of the Convective Boundary Layer (CBL)

Mixing height (Convective)-CBL
D EFINITION :
The convective mixing height, the depth of the surface mixed layer is the
height of the atmosphere above the ground, which is well mixed due
either to mechanical turbulence or convective turbulence. This height was
determined by using the methodology of Benkley and Schulman (Journal
of Applied Meteorology, Volume 18, 1979,pp 772-780). Melbourne
Airport upper air observation containing temperature and moisture
profiles and surface temperature, pressure and relative humidity at
Essendon were used to determine daytime mixing height.
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D ATA A NALYSIS
A NNUAL W IND ROSES

FOR

E SSENDON /CAMPBELLFIELD -2010
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F REQUENCY
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OF WIND SPEED
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S EASONAL W IND R OSES
Summer

Autumn
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Winter

Spring

Seasonal variations are clearly depicted.
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A NNUAL W IND R OSES

FOR
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2011-14

2011

2012

2013

2014
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Appendix
FLOW CHARTS - CONSTRUCTION PROCEDURE
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D ISCLAIMER
Compilation of input meteorological data files for AERMOD
was done under the supervision of qualified and experienced
meteorologists. Although all due care has been taken, we
cannot give any warranty, nor accept any liability (except that
required by law) in relation to the information given, its
completeness or its applicability to a particular problem.
These data and other material are supplied on the condition
that you agree to indemnify us and hold us harmless from
and against all liability, losses, claims, proceedings,
damages, costs and expenses, directly or indirectly relating
to, or arising from the use of or reliance on the data and
material which we have supplied.

C OPYRIGHT
Bureau of Meteorology holds the copyright for the original
data purchased for EKTIMO.
Copyright of the value added data set: Input meteorological
data files for AERMOD is held by pDs Consultancy. The
purchaser shall not reproduce, modify or supply (by sale or
otherwise) this data set.

Experts in Air Modelling and Meteorology
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Appendix B: AERMOD output file for unit emission rate
CO STARTING
TITLEONE
TITLETWO
MODELOPT
AVERTIME
POLLUTID
RUNORNOT
ERRORFIL
CO FINISHED

Envirostream Scrubber Stack unit emission rate
16 hour per day 7am - 11pm. Flat terrain
CONC FLAT NOCHKD
1 8 24 PERIOD
unit
RUN
ERRORS.OUT

SO STARTING
ELEVUNIT METERS
LOCATION STACK POINT 319948 5828670
** Point Source
QS
HS TS
VS
** Parameters:
------ -- --- -SRCPARAM STACK
1.00000 10 285 14
** 7AM - 11PM
EMISFACT STACK HROFDY 7*0 16*1 1*0
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO

BUILDHGT
BUILDHGT
BUILDHGT
BUILDHGT
BUILDHGT
BUILDHGT
BUILDWID
BUILDWID
BUILDWID
BUILDWID
BUILDWID
BUILDWID
BUILDLEN
BUILDLEN
BUILDLEN
BUILDLEN
BUILDLEN
BUILDLEN
XBADJ
XBADJ
XBADJ
XBADJ
XBADJ
XBADJ
YBADJ
YBADJ
YBADJ
YBADJ
YBADJ
YBADJ

SO SRCGROUP
SO FINISHED

STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK

7.00
7.00
7.00
7.00
7.00
7.00
137.94
98.00
104.00
137.88
98.00
104.00
46.00
136.50
136.25
45.50
136.50
136.00
-1.50
-73.00
-92.00
-44.00
-63.75
-44.00
17.34
24.00
10.00
-17.38
-24.50
-10.50

7.00
7.00
7.00
7.00
7.00
7.00
141.62
79.00
118.75
141.75
78.50
118.50
66.00
139.38
127.50
66.00
139.38
127.00
-14.50
-79.25
-88.50
-51.50
-60.25
-39.00
20.19
22.50
5.12
-20.12
-22.75
-5.50

DS
----0.675

7.00
7.00
7.00
7.00
7.00
7.00
141.25
57.00
129.50
141.00
57.00
129.50
86.50
138.00
114.50
86.50
138.00
114.00
-28.50
-83.00
-82.00
-58.00
-55.00
-32.50
22.38
20.50
0.50
-22.25
-20.50
-0.25

7.00
7.00
7.00
7.00
7.00
7.00
136.25
45.50
136.50
136.25
46.00
136.50
104.00
137.94
98.00
104.00
137.88
98.00
-42.00
-86.31
-73.00
-62.00
-51.62
-25.00
23.88
21.25
-4.75
-23.88
-21.00
4.75

7.00
7.00
7.00
7.00
7.00
7.00
127.00
66.00
139.38
127.00
66.00
139.38
118.50
141.75
78.50
118.50
141.62
79.00
-54.00
-91.12
-62.00
-64.75
-50.62
-17.00
24.50
18.50
-9.44
-25.00
-18.50
9.56

7.00
7.00
7.00
7.00
7.00
7.00
114.00
86.50
138.00
114.00
86.00
138.00
129.50
141.00
57.00
129.50
141.00
57.00
-64.50
-93.00
-49.00
-65.00
-48.25
-8.00
24.50
14.75
-14.00
-25.00
-14.50
14.00

ALL

RE STARTING
RE GRIDCART CAR1 STA
XYINC 319430 101 10 5828180 101 10
RE GRIDCART CAR1 END
RE FINISHED
ME STARTING
SURFFILE "campbellfield10.sfc"
PROFFILE "campbellfield10.pfl"
SURFDATA 00011 2010 Essendon
UAIRDATA 00099 2010 TAPM
SITEDATA 00022 2010 Campbellfield
** Based on Melbourne airport data so use terrain elevation at site = 113m amsl
PROFBASE 113.0 METERS
ME FINISHED
OU STARTING
RECTABLE
MAXTABLE
PLOTFILE
RANKFILE
PLOTFILE
RANKFILE
PLOTFILE
RANKFILE
PLOTFILE
SUMMFILE
OU FINISHED

ALLAVE 1ST 9TH
ALLAVE 200
1 ALL 9TH envirostream-unit-1HR-9TH.PLT
1 200 envirostream-unit-1hr.TXT
8 ALL 1ST envirostream-unit-8HR-1ST.PLT
8 200 envirostream-unit-8hr.TXT
24 ALL 1ST envirostream-unit-24HR-1ST.PLT
24 200 envirostream-unit-24hr.TXT
PERIOD ALL envirostream-unit-PERIOD.PLT
envirostream-unit-2010.SUM

***********************************
*** SETUP Finishes Successfully ***
***********************************
*** AERMOD - VERSION 19191 ***
*** AERMET - VERSION 19191 ***
*** MODELOPTs:

NonDFAULT

*** Envirostream Scrubber Stack unit emission rate
*** 16 hour per day 7am - 11pm. Flat terrain

CONC

FLAT

NOCHKD

***
***

09/08/20
12:53:22
PAGE
1

RURAL

***
MODEL SETUP OPTIONS SUMMARY
***
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - **Model Is Setup For Calculation of Average CONCentration Values.
-- DEPOSITION LOGIC -**NO GAS DEPOSITION Data Provided.
**NO PARTICLE DEPOSITION Data Provided.
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**Model Uses NO DRY DEPLETION.
**Model Uses NO WET DEPLETION.

DRYDPLT
WETDPLT

=
=

F
F

**Model Uses RURAL Dispersion Only.
**Model Allows User-Specified Options:
1. Stack-tip Downwash.
2. Model Assumes Receptors on FLAT Terrain.
3. Use Calms Processing Routine.
4. Use Missing Data Processing Routine.
5. No Exponential Decay.
**Other Options Specified:
NOCHKD
- Suppresses checking of date sequence in meteorology files
**Model Assumes No FLAGPOLE Receptor Heights.
**The User Specified a Pollutant Type of:

UNIT

**Model Calculates 3 Short Term Average(s) of:
and Calculates PERIOD Averages
**This Run Includes:

1 Source(s);

with:

1
0
0
0
0
0
0
0

and:
and:
and:
and:
and:
and:

1-HR

8-HR

24-HR

1 Source Group(s); and

10201 Receptor(s)

POINT(s), including
POINTCAP(s) and
0 POINTHOR(s)
VOLUME source(s)
AREA type source(s)
LINE source(s)
RLINE/RLINEXT source(s)
OPENPIT source(s)
BUOYANT LINE source(s) with
0 line(s)

**Model Set To Continue RUNning After the Setup Testing.
**The AERMET Input Meteorological Data Version Date:

19191

**Output Options Selected:
Model Outputs Tables of PERIOD Averages by Receptor
Model Outputs Tables of Highest Short Term Values by Receptor (RECTABLE Keyword)
Model Outputs Tables of Overall Maximum Short Term Values (MAXTABLE Keyword)
Model Outputs External File(s) of High Values for Plotting (PLOTFILE Keyword)
Model Outputs External File(s) of Ranked Values (RANKFILE Keyword)
Model Outputs Separate Summary File of High Ranked Values (SUMMFILE Keyword)
**NOTE:

The Following Flags May Appear Following CONC Values:

**Misc. Inputs:

Base Elev. for Pot. Temp. Profile (m MSL) =
Emission Units = GRAMS/SEC
Output Units
= MICROGRAMS/M**3

**Approximate Storage Requirements of Model =
aermod.inp
aermod.out

**Detailed Error/Message File:
**File for Summary of Results:

ERRORS.OUT
envirostream-unit-2010.SUM

*** MODELOPTs:

NonDFAULT

113.00 ;

Decay Coef. =
0.000
; Rot. Angle =
0.0
; Emission Rate Unit Factor =
0.10000E+07

8.4 MB of RAM.

**Input Runstream File:
**Output Print File:

*** AERMOD - VERSION 19191 ***
*** AERMET - VERSION 19191 ***

c for Calm Hours
m for Missing Hours
b for Both Calm and Missing Hours

*** Envirostream Scrubber Stack unit emission rate
*** 16 hour per day 7am - 11pm. Flat terrain

CONC

FLAT

NOCHKD

***
***

09/08/20
12:53:22
PAGE
2

RURAL

*** POINT SOURCE DATA ***
NUMBER EMISSION RATE
BASE
STACK
STACK
STACK
STACK
BLDG
URBAN CAP/ EMIS RATE
SOURCE
PART. (GRAMS/SEC)
X
Y
ELEV.
HEIGHT TEMP.
EXIT VEL. DIAMETER EXISTS SOURCE HOR
SCALAR
ID
CATS.
(METERS) (METERS) (METERS) (METERS) (DEG.K) (M/SEC) (METERS)
VARY BY
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - STACK

0

0.10000E+01

*** AERMOD - VERSION 19191 ***
*** AERMET - VERSION 19191 ***
*** MODELOPTs:

NonDFAULT

319948.0 5828670.0

113.0

10.00

285.00

14.00

*** Envirostream Scrubber Stack unit emission rate
*** 16 hour per day 7am - 11pm. Flat terrain

CONC

FLAT

NOCHKD

0.68

YES

NO

NO

HROFDY

***
***

09/08/20
12:53:22
PAGE
3

***
***

09/08/20
12:53:22
PAGE
4

RURAL

*** SOURCE IDs DEFINING SOURCE GROUPS ***
SRCGROUP ID
-----------

ALL

SOURCE IDs
----------

STACK

,

*** AERMOD - VERSION 19191 ***
*** AERMET - VERSION 19191 ***
*** MODELOPTs:

NonDFAULT

*** Envirostream Scrubber Stack unit emission rate
*** 16 hour per day 7am - 11pm. Flat terrain

CONC

FLAT

NOCHKD

RURAL

*** DIRECTION SPECIFIC BUILDING DIMENSIONS ***

SOURCE ID: STACK
IFV
BH
BW
1
7.0, 137.9,

BL
46.0,

XADJ
-1.5,

YADJ
17.3,

IFV
2

BH
7.0,

BW
141.6,

BL
66.0,

XADJ
-14.5,

YADJ
20.2,

Reference: R009763
Date: 17 September 2020
Prepared for: Envirostream Australia Pty Ltd
Page: 25 of 29
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35

7.0,
7.0,
7.0,
7.0,
7.0,
7.0,
7.0,
7.0,
7.0,
7.0,
7.0,
7.0,
7.0,
7.0,
7.0,
7.0,
7.0,

141.2,
127.0,
98.0,
57.0,
66.0,
104.0,
129.5,
139.4,
137.9,
141.0,
127.0,
98.0,
57.0,
66.0,
104.0,
129.5,
139.4,

86.5,
118.5,
136.5,
138.0,
141.8,
136.2,
114.5,
78.5,
45.5,
86.5,
118.5,
136.5,
138.0,
141.6,
136.0,
114.0,
79.0,

-28.5,
-54.0,
-73.0,
-83.0,
-91.1,
-92.0,
-82.0,
-62.0,
-44.0,
-58.0,
-64.8,
-63.8,
-55.0,
-50.6,
-44.0,
-32.5,
-17.0,

*** AERMOD - VERSION 19191 ***
*** AERMET - VERSION 19191 ***
*** MODELOPTs:

NonDFAULT

22.4,
24.5,
24.0,
20.5,
18.5,
10.0,
0.5,
-9.4,
-17.4,
-22.2,
-25.0,
-24.5,
-20.5,
-18.5,
-10.5,
-0.2,
9.6,

4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36

7.0,
7.0,
7.0,
7.0,
7.0,
7.0,
7.0,
7.0,
7.0,
7.0,
7.0,
7.0,
7.0,
7.0,
7.0,
7.0,
7.0,

136.2,
114.0,
79.0,
45.5,
86.5,
118.8,
136.5,
138.0,
141.8,
136.2,
114.0,
78.5,
46.0,
86.0,
118.5,
136.5,
138.0,

104.0,
129.5,
139.4,
137.9,
141.0,
127.5,
98.0,
57.0,
66.0,
104.0,
129.5,
139.4,
137.9,
141.0,
127.0,
98.0,
57.0,

-42.0,
-64.5,
-79.2,
-86.3,
-93.0,
-88.5,
-73.0,
-49.0,
-51.5,
-62.0,
-65.0,
-60.2,
-51.6,
-48.2,
-39.0,
-25.0,
-8.0,

23.9,
24.5,
22.5,
21.2,
14.8,
5.1,
-4.8,
-14.0,
-20.1,
-23.9,
-25.0,
-22.8,
-21.0,
-14.5,
-5.5,
4.8,
14.0,

*** Envirostream Scrubber Stack unit emission rate
*** 16 hour per day 7am - 11pm. Flat terrain

CONC

FLAT

NOCHKD

***
***

09/08/20
12:53:22
PAGE
5

RURAL

* SOURCE EMISSION RATE SCALARS WHICH VARY FOR EACH HOUR OF THE DAY *
HOUR
SCALAR
HOUR
SCALAR
HOUR
SCALAR
HOUR
SCALAR
HOUR
SCALAR
HOUR
SCALAR
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SOURCE ID
1
7
13
19

= STACK
.00000E+00
.00000E+00
.10000E+01
.10000E+01

; SOURCE TYPE = POINT
2
.00000E+00
3
8
.10000E+01
9
14
.10000E+01
15
20
.10000E+01
21

*** AERMOD - VERSION 19191 ***
*** AERMET - VERSION 19191 ***
*** MODELOPTs:

NonDFAULT

:
.00000E+00
.10000E+01
.10000E+01
.10000E+01

4
10
16
22

.00000E+00
.10000E+01
.10000E+01
.10000E+01

5
11
17
23

.00000E+00
.10000E+01
.10000E+01
.10000E+01

6
12
18
24

*** Envirostream Scrubber Stack unit emission rate
*** 16 hour per day 7am - 11pm. Flat terrain

CONC

FLAT

NOCHKD

.00000E+00
.10000E+01
.10000E+01
.00000E+00

***
***

09/08/20
12:53:22
PAGE
6

RURAL

*** GRIDDED RECEPTOR NETWORK SUMMARY ***
*** NETWORK ID: CAR1

;

NETWORK TYPE: GRIDCART ***

*** X-COORDINATES OF GRID ***
(METERS)
319430.0,
319530.0,
319630.0,
319730.0,
319830.0,
319930.0,
320030.0,
320130.0,
320230.0,
320330.0,
320430.0,

319440.0,
319540.0,
319640.0,
319740.0,
319840.0,
319940.0,
320040.0,
320140.0,
320240.0,
320340.0,

319450.0,
319550.0,
319650.0,
319750.0,
319850.0,
319950.0,
320050.0,
320150.0,
320250.0,
320350.0,

319460.0,
319560.0,
319660.0,
319760.0,
319860.0,
319960.0,
320060.0,
320160.0,
320260.0,
320360.0,

319470.0,
319570.0,
319670.0,
319770.0,
319870.0,
319970.0,
320070.0,
320170.0,
320270.0,
320370.0,

319480.0,
319580.0,
319680.0,
319780.0,
319880.0,
319980.0,
320080.0,
320180.0,
320280.0,
320380.0,

319490.0,
319590.0,
319690.0,
319790.0,
319890.0,
319990.0,
320090.0,
320190.0,
320290.0,
320390.0,

319500.0,
319600.0,
319700.0,
319800.0,
319900.0,
320000.0,
320100.0,
320200.0,
320300.0,
320400.0,

319510.0,
319610.0,
319710.0,
319810.0,
319910.0,
320010.0,
320110.0,
320210.0,
320310.0,
320410.0,

319520.0,
319620.0,
319720.0,
319820.0,
319920.0,
320020.0,
320120.0,
320220.0,
320320.0,
320420.0,

5828240.0,
5828340.0,
5828440.0,
5828540.0,
5828640.0,
5828740.0,
5828840.0,
5828940.0,
5829040.0,
5829140.0,

5828250.0,
5828350.0,
5828450.0,
5828550.0,
5828650.0,
5828750.0,
5828850.0,
5828950.0,
5829050.0,
5829150.0,

5828260.0,
5828360.0,
5828460.0,
5828560.0,
5828660.0,
5828760.0,
5828860.0,
5828960.0,
5829060.0,
5829160.0,

5828270.0,
5828370.0,
5828470.0,
5828570.0,
5828670.0,
5828770.0,
5828870.0,
5828970.0,
5829070.0,
5829170.0,

*** Y-COORDINATES OF GRID ***
(METERS)
5828180.0,
5828280.0,
5828380.0,
5828480.0,
5828580.0,
5828680.0,
5828780.0,
5828880.0,
5828980.0,
5829080.0,
5829180.0,

5828190.0,
5828290.0,
5828390.0,
5828490.0,
5828590.0,
5828690.0,
5828790.0,
5828890.0,
5828990.0,
5829090.0,

5828200.0,
5828300.0,
5828400.0,
5828500.0,
5828600.0,
5828700.0,
5828800.0,
5828900.0,
5829000.0,
5829100.0,

*** AERMOD - VERSION 19191 ***
*** AERMET - VERSION 19191 ***
*** MODELOPTs:

NonDFAULT

5828210.0,
5828310.0,
5828410.0,
5828510.0,
5828610.0,
5828710.0,
5828810.0,
5828910.0,
5829010.0,
5829110.0,

5828220.0,
5828320.0,
5828420.0,
5828520.0,
5828620.0,
5828720.0,
5828820.0,
5828920.0,
5829020.0,
5829120.0,

5828230.0,
5828330.0,
5828430.0,
5828530.0,
5828630.0,
5828730.0,
5828830.0,
5828930.0,
5829030.0,
5829130.0,

*** Envirostream Scrubber Stack unit emission rate
*** 16 hour per day 7am - 11pm. Flat terrain

CONC

FLAT

NOCHKD

***
***

09/08/20
12:53:22
PAGE
7

RURAL

*** METEOROLOGICAL DAYS SELECTED FOR PROCESSING ***
(1=YES; 0=NO)
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

NOTE:

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1

METEOROLOGICAL DATA ACTUALLY PROCESSED WILL ALSO DEPEND ON WHAT IS INCLUDED IN THE DATA FILE.

*** UPPER BOUND OF FIRST THROUGH FIFTH WIND SPEED CATEGORIES ***
(METERS/SEC)
1.54,
*** AERMOD - VERSION 19191 ***
*** AERMET - VERSION 19191 ***

3.09,

5.14,

8.23,

10.80,

*** Envirostream Scrubber Stack unit emission rate
*** 16 hour per day 7am - 11pm. Flat terrain

***
***

09/08/20
12:53:22
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PAGE
*** MODELOPTs:

NonDFAULT

CONC

FLAT

NOCHKD

8

RURAL

*** UP TO THE FIRST 24 HOURS OF METEOROLOGICAL DATA ***
Surface
Profile
Surface
Profile
Surface

file:
campbellfield10.sfc
file:
campbellfield10.pfl
format: FREE
format: FREE
station no.:
11
Name: ESSENDON
Year:
2010

Met Version:

19191

Upper air station no.:
99
Name: TAPM
Year:
2010

First 24 hours of scalar data
YR MO DY JDY HR
H0
U*
W* DT/DZ ZICNV ZIMCH M-O LEN
Z0 BOWEN ALBEDO REF WS
WD
HT REF TA
HT
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 10 01 01
1 01
-6.8 0.673 -9.000 0.000 -999. 1269.
4313.5 0.70
0.67
1.00
6.67
19.
10.0 293.8
2.0
10 01 01
1 02 -13.5 0.532 -9.000 0.000 -999. 893.
1067.4 0.70
0.67
1.00
10.28
41.
10.0 293.3
2.0
10 01 01
1 03 -19.4 0.430 -9.000 0.000 -999. 648.
393.3 0.70
0.67
1.00
7.22
32.
10.0 294.1
2.0
10 01 01
1 04 -25.9 0.398 -9.000 0.000 -999. 577.
234.2 0.70
0.67
1.00
6.11
0.
10.0 294.4
2.0
10 01 01
1 05 -19.4 0.404 -9.000 0.000 -999. 590.
325.7 0.70
0.67
1.00
5.28 318.
10.0 294.1
2.0
10 01 01
1 06 -13.2 0.450 -9.000 0.000 -999. 693.
660.2 0.70
0.67
1.00
4.72 266.
10.0 294.1
2.0
10 01 01
1 07
14.3 0.497 0.036 0.005 709. 807.
-822.7 0.27
0.67
0.29
4.44 212.
10.0 292.5
2.0
10 01 01
1 08
32.1 0.303 0.082 0.005 622. 383.
-82.6 0.27
0.67
0.17
2.50 190.
10.0 292.2
2.0
10 01 01
1 09
44.7 0.309 0.114 0.005 649. 395.
-63.0 0.27
0.67
0.17
2.50 190.
10.0 292.4
2.0
10 01 01
1 10
54.8 0.457 0.140 0.005 714. 710.
-166.1 0.74
0.67
0.17
2.78 176.
10.0 292.2
2.0
10 01 01
1 11
61.6 0.399 0.157 0.005 742. 580.
-98.3 0.27
0.67
0.17
3.33 180.
10.0 291.9
2.0
10 01 01
1 12
64.9 0.486 0.166 0.005 826. 779.
-168.4 0.27
0.67
0.17
4.17 184.
10.0 291.6
2.0
10 01 01
1 13
64.3 0.543 0.164 0.005 910. 920.
-236.6 0.27
0.67
0.17
4.72 188.
10.0 291.1
2.0
10 01 01
1 14
60.0 0.542 0.153 0.005 969. 917.
-251.8 0.27
0.67
0.17
4.72 190.
10.0 290.8
2.0
10 01 01
1 15
52.2 0.599 0.133 0.005 988. 1066.
-390.8 0.27
0.67
0.17
5.28 198.
10.0 290.4
2.0
10 01 01
1 16
41.6 0.566 0.106 0.005 945. 980.
-415.0 0.27
0.67
0.17
5.00 193.
10.0 290.8
2.0
10 01 01
1 17
26.6 0.502 0.068 0.005 856. 818.
-453.1 0.27
0.67
0.22
4.44 183.
10.0 291.2
2.0
10 01 01
1 18
10.3 0.376 0.026 0.005 770. 530.
-489.9 0.27
0.67
0.33
3.33 191.
10.0 291.7
2.0
10 01 01
1 19
-4.8 0.512 0.001 0.005 704. 841.
2682.8 0.27
0.67
0.66
3.61 213.
10.0 291.8
2.0
10 01 01
1 20
-7.6 0.499 0.001 0.005 679. 811.
1562.6 0.27
0.67
1.00
3.33 206.
10.0 291.6
2.0
10 01 01
1 21
-7.6 0.473 -9.000 0.000 -999. 749.
1332.0 0.27
0.67
1.00
2.78 198.
10.0 291.6
2.0
10 01 01
1 22
-7.6 0.491 -9.000 0.000 -999. 792.
1482.7 0.70
0.67
1.00
2.22 230.
10.0 291.5
2.0
10 01 01
1 23
-7.8 0.487 -9.000 0.000 -999. 782.
1408.0 0.27
0.67
1.00
3.06 181.
10.0 291.0
2.0
10 01 01
1 24
-8.0 0.527 -9.000 0.000 -999. 880.
1743.7 0.74
0.67
1.00
2.78 173.
10.0 290.5
2.0

First hour of profile data
YR MO DY HR HEIGHT F WDIR
10 01 01 01
10.0 1
19.

WSPD AMB_TMP sigmaA
6.67
293.8
99.0

sigmaW
-99.00

sigmaV
-99.00

F indicates top of profile (=1) or below (=0)
*** AERMOD - VERSION 19191 ***
*** AERMET - VERSION 19191 ***
*** MODELOPTs:

NonDFAULT

*** Envirostream Scrubber Stack unit emission rate
*** 16 hour per day 7am - 11pm. Flat terrain

CONC

FLAT

NOCHKD

***
***

RURAL

*** Message Summary : AERMOD Model Execution ***
--------- Summary of Total Messages -------A Total of
A Total of
A Total of
A Total of

0 Fatal Error Message(s)
1 Warning Message(s)
0 Informational Message(s)
8736 Hours Were Processed

A Total of

0 Calm Hours Identified

A Total of

0 Missing Hours Identified (

0.00 Percent)

******** FATAL ERROR MESSAGES ********
*** NONE ***

********
MX W394

WARNING MESSAGES
********
1
METEXT: Met data may be from outdated version of AERMET:

No NAD/ADJ

************************************
*** AERMOD Finishes Successfully ***
************************************

* AERMOD ( 19191): Envirostream Scrubber Stack unit emission rate
* AERMET ( 19191):
* MODELING OPTIONS USED:
NonDFAULT CONC FLAT NOCHKD RURAL
*
RANK-FILE OF UP TO
200 TOP 1-HR VALUES FOR
1 SOURCE GROUPS
*
INCLUDES OVERALL MAXIMUM VALUES WITH DUPLICATE DATA PERIODS REMOVED
*
FORMAT: (1X,I6,1X,F13.5,1X,I8.8,2(1X,F13.5),3(1X,F7.2),2X,A8)
* RANK AVERAGE CONC
DATE
X
Y
ZELEV
ZHILL
ZFLAG
*_______ ____________ ________ ____________ ____________ ______ ______ ______
1
1363.80887 10020422 319940.00000 5828660.00000 113.00 113.00
0.00
2
1120.24532 10050820 319950.00000 5828720.00000 113.00 113.00
0.00
3
1108.80359 10053123 319950.00000 5828720.00000 113.00 113.00
0.00
4
1097.77545 10061520 319950.00000 5828720.00000 113.00 113.00
0.00
5
1053.68389 10051922 319950.00000 5828650.00000 113.00 113.00
0.00
6
1047.35273 10072520 319980.00000 5828740.00000 113.00 113.00
0.00
7
1042.46647 10051921 319950.00000 5828650.00000 113.00 113.00
0.00
8
1023.43579 10052122 319950.00000 5828720.00000 113.00 113.00
0.00
9
1022.57170 10032620 319950.00000 5828720.00000 113.00 113.00
0.00
10
999.98043 10051522 319940.00000 5828740.00000 113.00 113.00
0.00
11
989.93956 10070620 320000.00000 5828740.00000 113.00 113.00
0.00
12
979.60286 10070521 319950.00000 5828740.00000 113.00 113.00
0.00
13
976.79633 10100221 320000.00000 5828740.00000 113.00 113.00
0.00
14
975.51441 10090119 319940.00000 5828660.00000 113.00 113.00
0.00

09/08/20
12:53:22

GRP
________
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL

09/08/20
12:53:22
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

944.23144
937.07498
935.31516
934.47380
930.75477
917.06518
913.95984
910.66035
907.24831
906.09259
902.41363
900.11688
898.00290
895.76843
894.50683
886.95752
885.22401
882.28007
878.89318
878.71816
878.46590
878.43074
876.48997
875.30667
874.96164
874.76146
874.60187
874.23956
874.07152
872.32527
871.08895
865.54011
861.64805
860.52045
859.53083
859.14426
858.14550
856.85340

10043020
10070522
10072721
10052222
10060122
10060719
10052111
10052221
10071519
10052014
10052522
10070822
10072420
10072723
10032808
10051719
10050817
10072619
10111623
10102022
10072519
10111522
10010423
10100823
10072620
10051419
10051913
10051618
10062019
10070821
10071917
10071518
10072120
10051620
10120221
10062718
10072720
10072517

319940.00000
319950.00000
319950.00000
319970.00000
319940.00000
319980.00000
319950.00000
319940.00000
319940.00000
319940.00000
319950.00000
319960.00000
319980.00000
319960.00000
319960.00000
319960.00000
319960.00000
319940.00000
319950.00000
319960.00000
319950.00000
319950.00000
319950.00000
319940.00000
319920.00000
319950.00000
319980.00000
319940.00000
319950.00000
319950.00000
319960.00000
319950.00000
319960.00000
319980.00000
319900.00000
319940.00000
319960.00000
319940.00000

5828740.00000
5828730.00000
5828720.00000
5828730.00000
5828650.00000
5828740.00000
5828740.00000
5828750.00000
5828740.00000
5828740.00000
5828720.00000
5828740.00000
5828740.00000
5828720.00000
5828740.00000
5828740.00000
5828730.00000
5828750.00000
5828720.00000
5828730.00000
5828720.00000
5828720.00000
5828720.00000
5828750.00000
5828750.00000
5828720.00000
5828740.00000
5828740.00000
5828720.00000
5828720.00000
5828740.00000
5828730.00000
5828740.00000
5828740.00000
5828620.00000
5828750.00000
5828740.00000
5828740.00000

113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00

113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

* AERMOD ( 19191): Envirostream Scrubber Stack unit emission rate
* AERMET ( 19191):
* MODELING OPTIONS USED:
NonDFAULT CONC FLAT NOCHKD RURAL
*
RANK-FILE OF UP TO
200 TOP 8-HR VALUES FOR
1 SOURCE GROUPS
*
INCLUDES OVERALL MAXIMUM VALUES WITH DUPLICATE DATA PERIODS REMOVED
*
FORMAT: (1X,I6,1X,F13.5,1X,I8.8,2(1X,F13.5),3(1X,F7.2),2X,A8)
* RANK AVERAGE CONC
DATE
X
Y
ZELEV
ZHILL
ZFLAG
*_______ ____________ ________ ____________ ____________ ______ ______ ______
1
685.89252 10072724 319950.00000 5828720.00000 113.00 113.00
0.00
2
634.03808 10070524 319950.00000 5828730.00000 113.00 113.00
0.00
3
613.93922 10010116 319950.00000 5828720.00000 113.00 113.00
0.00
4
596.87026 10070824 319950.00000 5828720.00000 113.00 113.00
0.00
5
590.91217 10100824 319940.00000 5828740.00000 113.00 113.00
0.00
6
569.40387 10121624 319950.00000 5828720.00000 113.00 113.00
0.00
7
566.17508 10060224 319940.00000 5828740.00000 113.00 113.00
0.00
8
563.47510 10051524 319940.00000 5828730.00000 113.00 113.00
0.00
9
560.36615 10100924 319950.00000 5828720.00000 113.00 113.00
0.00
10
551.04588 10041524 319960.00000 5828730.00000 113.00 113.00
0.00
11
546.80492 10031224 319950.00000 5828720.00000 113.00 113.00
0.00
12
543.69928 10040124 319950.00000 5828720.00000 113.00 113.00
0.00
13
542.07495 10111316 319950.00000 5828720.00000 113.00 113.00
0.00
14
537.31159 10111624 319940.00000 5828730.00000 113.00 113.00
0.00
15
534.48989 10111724 319950.00000 5828720.00000 113.00 113.00
0.00
16
528.29201 10052924 319960.00000 5828720.00000 113.00 113.00
0.00
17
525.03232 10101324 319950.00000 5828720.00000 113.00 113.00
0.00
18
524.18680 10091324 319940.00000 5828740.00000 113.00 113.00
0.00
19
515.97002 10032324 319950.00000 5828720.00000 113.00 113.00
0.00
20
513.61160 10032624 319950.00000 5828720.00000 113.00 113.00
0.00
21
509.04803 10051424 319960.00000 5828720.00000 113.00 113.00
0.00
22
506.30182 10052124 319950.00000 5828720.00000 113.00 113.00
0.00
23
499.96401 10092224 319950.00000 5828720.00000 113.00 113.00
0.00
24
493.13347 10101316 319960.00000 5828720.00000 113.00 113.00
0.00
25
491.95058 10102024 319950.00000 5828720.00000 113.00 113.00
0.00
26
491.00145 10102724 319950.00000 5828720.00000 113.00 113.00
0.00
27
488.97269 10051924 319930.00000 5828740.00000 113.00 113.00
0.00
28
485.97202 10092124 319960.00000 5828730.00000 113.00 113.00
0.00
29
484.12351 10101924 319940.00000 5828730.00000 113.00 113.00
0.00
30
480.38328 10032024 319950.00000 5828720.00000 113.00 113.00
0.00
31
479.81515 10092024 319950.00000 5828720.00000 113.00 113.00
0.00
32
477.66035 10110824 319950.00000 5828720.00000 113.00 113.00
0.00
33
476.37785 10061324 319970.00000 5828720.00000 113.00 113.00
0.00
34
475.84956 10102716 319950.00000 5828720.00000 113.00 113.00
0.00
35
474.05537 10072224 319970.00000 5828720.00000 113.00 113.00
0.00
36
473.56497 10122616 319960.00000 5828730.00000 113.00 113.00
0.00
37
470.95660 10112116 319950.00000 5828720.00000 113.00 113.00
0.00
38
469.84300 10111524 319960.00000 5828720.00000 113.00 113.00
0.00
39
466.43720 10032224 319940.00000 5828740.00000 113.00 113.00
0.00
40
465.21291 10052116 319960.00000 5828720.00000 113.00 113.00
0.00
* AERMOD ( 19191): Envirostream Scrubber Stack unit emission rate
* AERMET ( 19191):
* MODELING OPTIONS USED:
NonDFAULT CONC FLAT NOCHKD RURAL
*
RANK-FILE OF UP TO
200 TOP 24-HR VALUES FOR
1 SOURCE GROUPS
*
INCLUDES OVERALL MAXIMUM VALUES WITH DUPLICATE DATA PERIODS REMOVED
*
FORMAT: (1X,I6,1X,F13.5,1X,I8.8,2(1X,F13.5),3(1X,F7.2),2X,A8)
* RANK AVERAGE CONC
DATE
X
Y
ZELEV
ZHILL
ZFLAG
*_______ ____________ ________ ____________ ____________ ______ ______ ______
1
381.06312 10010124 319960.00000 5828720.00000 113.00 113.00
0.00
2
359.48433 10101324 319960.00000 5828720.00000 113.00 113.00
0.00
3
330.22668 10052124 319960.00000 5828720.00000 113.00 113.00
0.00
4
325.77270 10102724 319950.00000 5828720.00000 113.00 113.00
0.00
5
310.38215 10100924 319950.00000 5828720.00000 113.00 113.00
0.00

ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL

09/08/20
12:53:22

GRP
________
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
09/08/20
12:53:22

GRP
________
ALL
ALL
ALL
ALL
ALL
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6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

308.42915
304.97091
296.14884
294.41901
293.66864
290.07789
289.82201
286.66688
285.86069
283.31756
282.95367
278.82999
277.83112
273.85568
272.40372
267.92871
265.57292
264.08286
263.98969
261.50256
260.75654
260.40590
259.49520
256.87706
256.60296
256.15188
255.92833
254.43665
253.33200
252.71952
252.19946
252.05925

10111324
10041524
10092124
10111624
10092224
10052924
10012524
10121624
10070824
10122624
10061324
10123024
10072724
10112124
10052824
10072524
10072124
10092024
10101924
10011524
10102324
10021724
10021324
10022124
10011324
10060224
10112824
10110324
10053124
10012724
10022724
10111524

319960.00000
319960.00000
319960.00000
319950.00000
319950.00000
319960.00000
319960.00000
319950.00000
319950.00000
319950.00000
319980.00000
319950.00000
319950.00000
319960.00000
319920.00000
319950.00000
319960.00000
319950.00000
319950.00000
319960.00000
319950.00000
319960.00000
319960.00000
319950.00000
319950.00000
319950.00000
319960.00000
319960.00000
319940.00000
319960.00000
319960.00000
319960.00000

5828720.00000
5828720.00000
5828720.00000
5828720.00000
5828720.00000
5828720.00000
5828720.00000
5828720.00000
5828720.00000
5828720.00000
5828720.00000
5828720.00000
5828720.00000
5828720.00000
5828630.00000
5828720.00000
5828720.00000
5828720.00000
5828720.00000
5828720.00000
5828720.00000
5828720.00000
5828720.00000
5828720.00000
5828720.00000
5828720.00000
5828720.00000
5828720.00000
5828730.00000
5828720.00000
5828720.00000
5828720.00000

113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00

113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00
113.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
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1
1.1

EXECUTIVE SUMMARY
Background

Ektimo was engaged by Envirostream to perform emission testing at their Campbellfield plant. The purpose of this
testing is to compare the emission levels with limits in Victorian Government policy. Given there are no licence
limits specifically prescribed to this current plant operation, comparisons have been made firstly to relevant limits
in the Environment Protection (Scheduled Premises) Regulations 2017, and secondly, with the dilution required
from discharge point to ground level to comply with the design concentration criteria scheduled in the State
Environment Protection Policy for Air Quality Management of 2001 (SEPP-AQM).

1.2

Project Objectives

The objective of the project was to conduct a testing programme to quantify the substance emissions from the two
main discharge points onsite, in order to collate data for comparison against the limits prescribed in the above
policy.
Monitoring was performed as follows:
Location

Test Date

Baghouse inlet

Test Parameters*
Hydrogen fluoride (HF)
Phosphoric acid (H3PO4)
Sulfuric acid (H2SO4)
Metals suite (includes Al, Be, Cd, Co, Cr, Cu, Fe, Li, Mg, Mn,
Ni, P, Pb, Sb, Se, Tl & Zn)

Scrubber Exhaust

5 August 2020

Speciated volatile organic compounds (VOC’s)
Ethylene Glycol
Particulates – including particles <10 µm (PM10) & <2.5 µm
(PM2.5) by particle size analysis (PSA)
Carbonyl sulfide
Sulfur dioxide, carbon monoxide, carbon dioxide and oxygen

* Flow rate, velocity, temperature and moisture were also determined.

All results are reported on a dry basis at STP.
Plant operating conditions have been noted in the report.
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1.3

Results Summary

Mass emission rates
Mass emission rates may be compared with the limits prescribed in the Environment Protection (Scheduled
Premises) Regulations 2017 document. These limits are relevant to all non-licenced discharge points other than
afterburners or incinerators. The following comparison table shows that all analytes highlighted in green are
within the prescribed limit and all analytes highlighted in yellow are outside the limits set as per the regulation.
Pollutant
Units

Total particulate matter
PM10
PM2.5
Sulfur dioxide
Carbon monoxide
Lead

Class 2 Indicators

Class 3 Indicators

Antimony
Carbon disulfide
Carbonyl sulfide
Chromium III
Copper (fume)
Copper (dust)
Ethanol
Ethylene glycol
Fluoride (24-hour)
Fluoride (7-day)
Fluoride (90-day)
Iron oxide
Magnesium oxide
Manganese
Methyl mercaptan
Sulfuric acid
Zinc oxide
Cadmium
Nickel

Total VOCs

Not listed

#

Aluminium
Beryllium
Cobalt
Lithium
Phosphoric acid
Phosphorus
Selenium
Titanium

Schedule Premises Emission Limits

Scrubber exhaust Mass
emission rate

kg/day

g/min

g/min

10
-

6.9
-

<0.7

4
10
100
5
-

2.8
6.9
69
0.1
0.1
0.1
0.1
0.1

<0.1
<2
6.7
≤0.00031
<0.0007
0.003
0.00086
<0.0001

0.1

0.00059#

0.1
0.1

0.96
<0.9

0.1

0.054

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
3.5
-

0.0024
<0.02
0.0037
0.013
0.74
0.0035
0.00013
0.0014
20
0.0047
<0.00009
0.0011
0.00051
<0.3
0.0079
<0.0007
<0.0002

Result includes both the fume and dust portions of copper.

<0.3
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Ground level concentrations
An additional test for compliance is with the maximum ground level concentrations that would occur as the result
of the emission to air of each substance from each stack source. Schedule A of the SEPP-AQM lists design criteria
based on a 1-hour average for PM10, PM2.5, nitrogen oxides, sulfur dioxide and sulfuric acid. All other compounds
are based on 3-minute averages. Where there are no scheduled design ground level concentrations for a
substance within the SEPP-AQM, these can be derived from the SafeWork Australia workplace exposure standards
expressed as an 8-hour time-weighted average, adjusted to the equivalent 3-minute average. For Class 2 (toxic)
compounds divide by 30 to get an equivalent 3-minute average.
Compliance with maximum ground level concentrations is normally assessed via dispersion modelling, however as
an initial screening assessment, the tested in-stack concentrations for each substance have been compared against
the relevant scheduled ground level concentration limits1 . The typical dilution of a vent stack emission to air at a
height >10m to ground level would be more than 100 times, excluding the contribution of existing background
concentrations. Ektimo understand that Envirostream are to extend the scrubber exhaust stack to 10 metres
above ground level. The required number of dilutions for each discharged substance to achieve these ground level
concentration criteria limits is also tabled. All substances highlighted in green require less than 100 dilutions to
meet the scheduled ground level concentration criteria All substances highlighted in yellow require more than 100
dilutions.
Pollutant

SEPP Ground Level
Concentration Limits

Units

mg/m3

mg/m3

Dilutions*

0.08

<2

na

<1

12

0.05
0.45
29
0.003
0.017
0.13
0.017
0.00067
0.033
62.7
2
0.0029
0.0017
0.0005
0.33
0.033
0.033
0.00084
0.033
0.033
0.000033
0.00033
0.17
0.00007
0.0017
0.0008
0.03
0.003
0.003
0.33

<0.3
<6
23
≤0.001
<0.003
0.01
0.0029
<0.0004

6
13
Already below GLC
Already below GLC
Already below GLC
Already below GLC
na
Already below GLC
3
Already below GLC
Already below GLC
1.5
62
106
360
Already below GLC
2.5
Already below GLC
54
76
Already below GLC
14
15
na
Already below GLC
4
2.4
2
30
9
Already below GLC
Already below GLC

Total particulate matter
PM10
PM2.5
Sulfur dioxide
Carbon monoxide
Lead

Class 2 Indicators

Class 3 Indicators

Antimony
Carbon disulfide
Carbonyl sulfide
Chromium III
Copper (fume)
Copper (dust)
Ethanol
Ethylene glycol
Fluoride (24-hour)
Fluoride (7-day)
Fluoride (90-day)
Iron oxide
Magnesium oxide
Manganese
Methyl mercaptan
Sulfuric acid
Zinc oxide
Cadmium
Nickel

Total VOCs

Not listed

*
#

1

Aluminium
Beryllium
Cobalt
Lithium
Phosphoric acid
Phosphorus
Selenium
Titanium

Scrubber exhaust concentration

0.002#
3.3
<3
0.18
0.0085
<0.08
0.013
0.045
2.5
0.012
0.00047
0.0049
69
0.016
<0.0003
0.004
0.0018
<0.9
0.027
<0.003
<0.0008

Number of dilutions required for emission concentrations to drop below the SEPP GLC.
Result includes both the fume and dust portions of copper.

For example, see the screening assessment guidance for low risk atmospheric releases as detailed in Section 3.2, Ambient Air
Quality Assessment guidelines, South Australia EPA, 2016. www.epa.sa.gov.au.
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1.4

Project Outcomes

Emission levels from the scrubber exhaust for the tested analytes were predominantly found to be below the limits
prescribed in the Environment Protection (Scheduled Premises) Regulations 2017 document. Ethanol, ethylene
glycol, sulfuric acid and total VOC’s mass emission rates were all found to be higher than the prescribed limits. The
total VOC result was predominantly made up of semi-quantified compounds such as diethyl carbonate, dimethyl
carbonate and ethyl methyl carbonate. Further analysis would be required to more accurately quantify these
compounds.
The dilution screening assessment also indicated that most compounds either required little or no dilution with
ambient air before the emissions were below the ground level concentration limits. Hydrogen fluoride and sulfuric
acid both required more significant levels of dilution to reach these limits. It should be noted that the presented
dilution analysis is based on a >10m stack that is >3m taller than surrounding buildings. This is based on the
recommendation from the Victorian EPA to ensure that the emission plume is exposed to ambient breezes and not
washed immediately into the lea of a building. Even with low emission rates dispersion modelling may predict
exceedances in the lea of buildings with stacks shorter than adjacent building heights. It is recommended that
consideration be made to ensure that the stack height meets these requirements to achieve best possible
dispersion conditions.
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2
2.1

RESULTS
Baghouse Inlet

Date
Report
Licence No.
Ektimo Staff
Process Conditions

5/08/2020
R009566
Ben Minchinton & Erick Vazquez
Please refer to client records.

space
Sampling Plane Details

space

space

Envirostream
Baghouse Inlet
Campbellfield
VIC

space

space

space

space

space

space

space

29.0 (dry)
1.30 (dry)
space

space

200728

space

space

Sampling plane dimensions
Sampling plane area
Sampling port size, number & depth
Access & height of ports
Duct orientation & shape
Downstream disturbance
Upstream disturbance
No. traverses & points sampled
Sample plane compliance to AS4323.1 & EPA Pub. 440.1

space

Client
Stack ID
Location
State

675 mm
0.358 m²
4" BSP (x2), 50 mm
Elevated work platform
Vertical Circular
Bend 4 D
Bend 4 D
2 12
Non-compliant

space

space

space

The sampling plane is deemed to be non-compliant due to the following reasons:
The highest to lowest gas velocity ratio exceeds 1.6:1
The sampling plane is too near to the upstream disturbance but is greater than or equal to 2D

Stack Parameters
Moisture content, %v/v
Gas molecular weight, g/g mole
Gas density at STP, kg/m³
space
space

1
28.9 (wet)
1.29 (wet)
space

space

Gas Analyser Results
Sampling time

Combustion Gases
Sulfur dioxide
Carbon monoxide

Carbon dioxide
Oxygen
space

space

space

Minimum

Maximum

1431 - 1530

1431 - 1530

1431 - 1530

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

<6
27

<2
7.9

<6
<6

<2
<2

11
260

3.3
77

Concentration

Concentration

Concentration

% v/v

% v/v

% v/v

<0.4
21
space

<0.4
21
space

<0.4
21.1
space

space

Sampling time

space

Test 1

Test 2

1503-1523

1503-1523

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

<3

<0.9

<3

<0.8

<3

<0.9

Sulfur Gases

Average
Sampling time

Hydrogen sulfide
Carbonyl sulfide
Methyl mercaptan
Ethyl mercaptan
Dimethyl sulfide
Carbon disulfide*

space

Average

Ethylene glycol

Ethylene glycol

space

Average

Test 1

Test 2

1515-1516

1517-1518

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

<0.005
0.013
≤0.0037
<0.003
≤0.01
0.011

<0.001
0.0038
≤0.0011
<0.0008
≤0.0029
0.0032

<0.005
0.0043
<0.002
<0.003
<0.003
0.011

<0.001
0.0012
<0.0006
<0.0008
<0.0008
0.0033

<0.005
0.022
0.0052
<0.003
0.017
0.011

<0.001
0.0063
0.0015
<0.0008
0.0051
0.0032

(*) Compounds marked with an asterisk have been semi-quantified (refer to Definitions) and are therefore not covered by the scope of Ektimo's NATA
accreditation.
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Date
Report
Licence No.
Ektimo Staff
Process Conditions

5/08/2020
R009566
Ben Mi nchi nton & Eri ck Va zquez
Pl ea s e refer to cl i ent records .

Client
Stack ID
Location
State

space
Isokinetic Results

space

space

space

200728

space
Average

Sampling time

Al umi ni um
Antimony
Beryl l i um
Ca dmi um
Chromi um
Coba l t
Copper
Iron
Lea d
Li thi um
Ma gnes i um
Ma nga nes e
Ni ckel
Phos phorus
Sel eni um
Ti tani um
Zi nc
Isokinetic Sampling Parameters
Sa mpl i ng time, mi n
Is oki netic ra te, %
Gas Flow Parameters
Ini tia l fl ow mea s urement time (hhmm)
Fi na l fl ow mea s urement time (hhmm)
Tempera ture, °C
Vel oci ty a t s a mpl i ng pl a ne, m/s
Vol umetri c fl ow ra te, a ctua l , m³/mi n
Vol umetri c fl ow ra te (wet STP), m³/mi n
Vol umetri c fl ow ra te (dry STP), m³/mi n
Ma s s fl ow ra te (wet ba s i s ), kg/hour
Vel oci ty di fference, %

Envi ros trea m
Ba ghous e Inl et
Ca mpbel l fi el d
VIC

space
Test 1

space

1105-1307

space
Test 2
1105-1307

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

0.027
<0.003
<0.0004
0.00085
≤0.00051
0.026
0.0052
0.017
0.0011
0.013
<0.09
0.016
0.072
0.031
<0.003
<0.0008
0.012

0.0077
<0.0008
<0.0001
0.00024
≤0.00015
0.0076
0.0015
0.0047
0.00031
0.0038
<0.03
0.0046
0.021
0.0088
<0.0008
<0.0002
0.0034

0.024
<0.003
<0.0004
0.00075
0.00058
0.014
0.0032
0.016
0.0014
0.0081
<0.09
0.009
0.034
0.028
<0.003
<0.0009
0.013

0.0068
<0.0008
<0.0001
0.00022
0.00017
0.0039
0.00092
0.0047
0.00039
0.0023
<0.03
0.0026
0.0098
0.0081
<0.0008
<0.0003
0.0036

0.03
<0.003
<0.0004
0.00095
<0.0004
0.039
0.0071
0.017
0.00081
0.018
<0.09
0.023
0.11
0.033
<0.003
<0.0007
0.011

0.0085
<0.0008
<0.0001
0.00027
<0.0001
0.011
0.002
0.0048
0.00023
0.0052
<0.03
0.0067
0.032
0.0096
<0.0008
<0.0002
0.0032

120
109

120
109

1055
1415
11
14
310
290
290
22000
4

1055
1415
11
14
310
290
290
22000
4

Mass Rate
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Date
Report
Licence No.
Ektimo Staff
Process Conditions
s pa ce

5/08/2020
R009566
Ben Mi nchi nton & Eri ck Va zquez
Pl ea s e refer to cl i ent records .
s pa ce
s pa ce

Isokinetic Results

Client
Stack ID
Location
State

Envi ros trea m
Ba ghous e Inl et
Ca mpbel l fi el d
VIC

s pa ce

s pa ce

200728

s pa ce

Average
Sampling time

Tota l pa rti cul a te ma tter
PM10
PM2.5

(PSA)
(PSA)

Sul furi c Aci d
Phos phori c Aci d
Hydrogen fl uori de (s ol ubl e)

Test 2
1420-1524

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

g/min

mg/m³

g/min

mg/m³

g/min

3.5
1.5
0.42
2
2.3
<0.9
0.16

1
0.45
0.12
0.58
0.69
<0.3
0.048

4.2
1.8
0.47
2.4
2.4
<0.8
0.17

1.2
0.52
0.14
0.71
0.71
<0.2
0.049

2.8
1.3
0.37
1.6
2.3
<0.9
0.16

0.84
0.38
0.11
0.46
0.66
<0.3
0.047

Total Speciated VOCs

60
108

60
109

1415
1525
15
310
300
290
23000
1

1415
1525
15
310
300
290
23000
1

Average
Sampling time

Test 1

Test 2

1430-1500

1430-1500

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

74
s pa ce

VOC's C5-C20 (1)

21
s pa ce

72
s pa ce

21
s pa ce

Average
Sampling time

Etha nol
Res i dua l s a s tol uene

Test 1
1420-1524

mg/m³

Gas Flow Parameters
Ini ti a l fl ow mea s urement ti me (hhmm)
Fi na l fl ow mea s urement ti me (hhmm)
Vel oci ty a t s a mpl i ng pl a ne, m/s
Vol umetri c fl ow ra te, a ctua l , m³/mi n
Vol umetri c fl ow ra te (wet STP), m³/mi n
Vol umetri c fl ow ra te (dry STP), m³/mi n
Ma s s fl ow ra te (wet ba s i s ), kg/hour
Vel oci ty di fference, %

s pa ce

s pa ce

Concentration

Isokinetic Sampling Parameters
Sa mpl i ng ti me, mi n
Is oki neti c ra te, %

Tota l
s pa ce

s pa ce

76
s pa ce

22
s pa ce

Test 1

Test 2

1430-1500

1430-1500

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

4.6
69

1.3
20

4
68

1.2
20

5.2
71

1.5
21

(1) Unless otherwise reported, the following target compounds were found to be below detection:
Ethano l,Iso pro pano l,1,1-Dichlo ro ethene,Dichlo ro methane,trans-1,2-Dichlo ro ethene,cis-1,2-Dichlo ro ethene,Chlo ro fo rm,1,1,1-Trichlo ro ethane,1,2Dichlo ro ethane,B enzene,Carbo n tetrachlo ride,B utano l,1-M etho xy-2-pro pano l,Trichlo ro ethylene,To luene,1,1,2Trichlo ro ethane,Tetrachlo ro ethene,Chlo ro benzene,Ethylbenzene,m + p-Xylene,Styrene,o -Xylene,2-B uto xyethano l,1,1,2,2Tetrachlo ro ethane,Iso pro pylbenzene,P ro pylbenzene,1,3,5-Trimethylbenzene,tert-B utylbenzene,1,2,4-Trimethylbenzene,1,2,3Trimethylbenzene,A ceto ne,P entane,A crylo nitrile,M ethyl ethyl keto ne,n-Hexane,Ethyl acetate,Cyclo hexane,2-M ethylhexane,Iso pro pyl acetate,2,3-Dimethylpentane,3M ethylhexane,Heptane,Ethyl acrylate,M ethyl methacrylate,P ro pyl acetate,M ethylcyclo hexane,M ethyl Iso butyl Keto ne,2-Hexano ne,Octane,B utyl acetate,1-M etho xy-2-pro pyl
acetate,B utyl acrylate,No nane,Cello so lve acetate,α-P inene,β-P inene,Decane,3-Carene,D-Limo nene,Undecane,Do decane,Tridecane,Tetradecane,Residuals as To luene,

(*) Res i dua l compounds were compri s ed predomi na ntl y of di ethyl ca rbona te, di methyl ca rbona te a nd ethyl methyl ca rbona te
(a pprox 80% of tota l res i dua l res ul t)

Reference: R009566r
Date: 11/09/2020
Prepared for: Envirostream
Page: 11 of 18

2.2

Scrubber Exhaust

Date
Report
Licence No.
Ektimo Staff
Process Conditions

5/08/2020
R009566
Ben Minchinton & Erick Vazquez
Please refer to client records.

space
Sampling Plane Details

space

space

space

Envirostream
Scrubber Exhaust
Campbellfield
VIC

space

space

space

space

space

space

space

29.0 (dry)
1.30 (dry)
space

space

200728

space

space

Sampling plane dimensions
Sampling plane area
Sampling port size, number & depth
Access & height of ports
Duct orientation & shape
Downstream disturbance
Upstream disturbance
No. traverses & points sampled
Sample plane compliance to AS4323.1 & EPA Pub. 440.1

Client
Stack ID
Location
State

675 mm
0.358 m²
4" BSP (x2), 50 mm
Step ladder 3 m
Horizontal Circular
Exit 6 D
Change in diameter 4 D
2 12
Non-compliant

space

space

space

The sampling plane is deemed to be non-compliant due to the following reasons:
The highest to lowest gas velocity ratio exceeds 1.6:1
The sampling plane is too near to the upstream disturbance but is greater than or equal to 2D

Stack Parameters
Moisture content, %v/v
Gas molecular weight, g/g mole
Gas density at STP, kg/m³
space
space

1
28.9 (wet)
1.29 (wet)
space

space

Gas Analyser Results
Sampling time

Combustion Gases
Sulfur dioxide
Carbon monoxide

Carbon dioxide
Oxygen
space

space

space

Minimum

Maximum

1425 - 1524

1425 - 1524

1425 - 1524

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

<6
23

<2
6.7

<6
<6

<2
<2

<6
200

<2
58

Concentration

Concentration

% v/v

% v/v

% v/v

<0.4
21.2
space

<0.4
21.1
space

<0.4
21.2
space

space

Average

Ethylene Glycol
Sampling time

Ethylene glycol

space

Average

Concentration

space

space

Test 1

Test 2

1503-1523

1503-1523

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

<3

<0.9

<3

<0.8

<3

<0.9

Sulfur Gases

Average
Sampling time

Test 1

Test 2

1528-1529

1530-1531

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

Hydrogen sulfide
<0.005
<0.001
<0.005
<0.001
<0.005
<0.001
Carbonyl sulfide
0.0029
0.00086
0.003
0.00088
0.0029
0.00084
Methyl mercaptan
0.045
0.013
0.054
0.016
0.037
0.011
Ethyl mercaptan
<0.003
<0.0008
<0.003
<0.0008
<0.003
<0.0008
Dimethyl sulfide
<0.003
<0.0008
<0.003
<0.0008
<0.003
<0.0008
Carbon disulfide*
0.01
0.003
0.0097
0.0028
0.011
0.0031
space
space
space
space
space
space
space
space
(*) Compounds marked with an asterisk have been semi-quantified (refer to Definitions) and are therefore not covered by the scope of Ektimo's NATA
accreditation.
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Date
Report
Licence No.
Ektimo Staff
Process Conditions

5/08/2020
R009566
Ben Mi nchi nton & Eri ck Va zquez
Pl ea s e refer to cl i ent records .

Client
Stack ID
Location
State

space
Isokinetic Results

space

space

space

200728

space
Average

Sampling time

Al umi ni um
Antimony
Beryl l i um
Ca dmi um
Chromi um
Coba l t
Copper
Iron
Lea d
Li thi um
Ma gnes i um
Ma nga nes e
Ni ckel
Phos phorus
Sel eni um
Ti tani um
Zi nc
Isokinetic Sampling Parameters
Sa mpl i ng time, mi n
Is oki netic ra te, %
Gas Flow Parameters
Ini tia l fl ow mea s urement time (hhmm)
Fi na l fl ow mea s urement time (hhmm)
Tempera ture, °C
Vel oci ty a t s a mpl i ng pl a ne, m/s
Vol umetri c fl ow ra te, a ctua l , m³/mi n
Vol umetri c fl ow ra te (wet STP), m³/mi n
Vol umetri c fl ow ra te (dry STP), m³/mi n
Ma s s fl ow ra te (wet ba s i s ), kg/hour
Vel oci ty di fference, %

Envi ros trea m
Scrubber Exha us t
Ca mpbel l fi el d
VIC

space
Test 1

space

1103-1306

space
Test 2
1103-1306

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

0.016
<0.003
<0.0003
0.00047
<0.0004
0.004
0.0021
0.0085
≤0.0011
0.0018
<0.08
0.013
0.0049
0.027
<0.003
<0.0008
0.012

0.0047
<0.0007
<0.00009
0.00013
<0.0001
0.0011
0.00059
0.0024
≤0.00031
0.00051
<0.02
0.0037
0.0014
0.0079
<0.0007
<0.0002
0.0035

0.014
<0.003
<0.0004
0.00054
<0.0005
0.0028
0.0019
0.0066
<0.001
0.0013
<0.1
0.0019
0.003
0.03
<0.003
<0.0009
0.016

0.004
<0.0009
<0.0001
0.00016
<0.0001
0.00082
0.00055
0.0019
<0.0004
0.00037
<0.03
0.00055
0.00085
0.0087
<0.0009
<0.0003
0.0048

0.019
<0.002
<0.0002
0.00039
<0.0003
0.0051
0.0022
0.01
0.00087
0.0023
<0.06
0.023
0.0068
0.024
<0.002
<0.0008
0.008

0.0055
<0.0006
<0.00007
0.00011
<0.00008
0.0015
0.00064
0.003
0.00025
0.00065
<0.02
0.0068
0.002
0.007
<0.0006
<0.0002
0.0023

120
100

120
94

0945
1405
12
14
310
290
290
23000
6

0945
1405
12
14
310
290
290
23000
6

Mass Rate
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Date
Report
Licence No.
Ektimo Staff
Process Conditions
s pa ce

5/08/2020
R009566
Ben Mi nchi nton & Eri ck Va zquez
Pl ea s e refer to cl i ent records .
s pa ce
s pa ce

Isokinetic Results

Client
Stack ID
Location
State

Envi ros trea m
Scrubber Exha us t
Ca mpbel l fi el d
VIC

s pa ce

s pa ce

200728

s pa ce

Average
Sampling time

Tota l pa rti cul a te ma tter
PM10
PM2.5

(PSA)
(PSA)

Sul furi c Aci d
Phos phori c Aci d
Hydrogen fl uori de (s ol ubl e)

Test 2
1421-1524

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

g/min

mg/m³

g/min

mg/m³

g/min

<2
<1
<0.3

<0.7
<0.3
<0.09

<2
<1
<0.3

<0.7
<0.3
<0.08

<2
<1
<0.3

<0.7
<0.3
<0.1

2.5
<0.9
0.18

0.74
<0.3
0.054

2.3
<0.9
0.15

0.67
<0.3
0.045

2.7
<0.9
0.21

0.81
<0.3
0.063

Total Speciated VOCs

60
104

60
105

1405
1535
12
15
15
320
300
300
23000
-1

1405
1535
12
15
15
320
300
300
23000
-1

Average
Sampling time

Test 1

Test 2

1430-1500

1430-1500

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

69
s pa ce

VOC's C5-C20 (1)

20
s pa ce

71
s pa ce

21
s pa ce

Average
Sampling time

Etha nol
Res i dua l s a s tol uene*

Test 1
1421-1524

mg/m³

Gas Flow Parameters
Ini ti a l fl ow mea s urement ti me (hhmm)
Fi na l fl ow mea s urement ti me (hhmm)
Tempera ture, °C
Vel oci ty a t s a mpl i ng pl a ne, m/s
Vel oci ty a t exi t pl a ne, m/s
Vol umetri c fl ow ra te, a ctua l , m³/mi n
Vol umetri c fl ow ra te (wet STP), m³/mi n
Vol umetri c fl ow ra te (dry STP), m³/mi n
Ma s s fl ow ra te (wet ba s i s ), kg/hour
Vel oci ty di fference, %

s pa ce

s pa ce

Concentration

Isokinetic Sampling Parameters
Sa mpl i ng ti me, mi n
Is oki neti c ra te, %

Tota l
s pa ce

s pa ce

67
s pa ce

20
s pa ce

Test 1

Test 2

1430-1500

1430-1500

Concentration

Mass Rate

Concentration

Mass Rate

Concentration

Mass Rate

mg/m³

g/min

mg/m³

g/min

mg/m³

g/min

3.3
66

0.96
19

3.1
67

0.9
20

3.5
64

1
19

(1) Unless otherwise reported, the following target compounds were found to be below detection:
Ethano l,Iso pro pano l,1,1-Dichlo ro ethene,Dichlo ro methane,trans-1,2-Dichlo ro ethene,cis-1,2-Dichlo ro ethene,Chlo ro fo rm,1,1,1-Trichlo ro ethane,1,2Dichlo ro ethane,B enzene,Carbo n tetrachlo ride,B utano l,1-M etho xy-2-pro pano l,Trichlo ro ethylene,To luene,1,1,2Trichlo ro ethane,Tetrachlo ro ethene,Chlo ro benzene,Ethylbenzene,m + p-Xylene,Styrene,o -Xylene,2-B uto xyethano l,1,1,2,2Tetrachlo ro ethane,Iso pro pylbenzene,P ro pylbenzene,1,3,5-Trimethylbenzene,tert-B utylbenzene,1,2,4-Trimethylbenzene,1,2,3Trimethylbenzene,A ceto ne,P entane,A crylo nitrile,M ethyl ethyl keto ne,n-Hexane,Ethyl acetate,Cyclo hexane,2-M ethylhexane,Iso pro pyl acetate,2,3-Dimethylpentane,3M ethylhexane,Heptane,Ethyl acrylate,M ethyl methacrylate,P ro pyl acetate,M ethylcyclo hexane,M ethyl Iso butyl Keto ne,2-Hexano ne,Octane,B utyl acetate,1-M etho xy-2-pro pyl
acetate,B utyl acrylate,No nane,Cello so lve acetate,α-P inene,β-P inene,Decane,3-Carene,D-Limo nene,Undecane,Do decane,Tridecane,Tetradecane,Residuals as To luene,

(*) Res i dua l compounds were compri s ed predomi na ntl y of di ethyl ca rbona te, di methyl ca rbona te a nd ethyl methyl ca rbona te
(a pprox 80% of tota l res i dua l res ul t)
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3

PLANT OPERATING CONDITIONS

See Envirostream records for complete process conditions.

4

TEST METHODS

All sampling and analysis performed by Ektimo unless otherwise specified. Specific details of the methods are
available upon request.
Parameter

Sampling Method

Analysis Method

Uncertainty*

NATA Accredited
Sampling

Analysis

AS 4323.1

NA

NA

✓

NA

NA

ISO 10780

8%, 2%, 7%

NA

✓

Ektimo 050

Ektimo 050

not specified

✓

✓

Molecular weight

NA

USEPA 3

not specified

NA

✓

Carbon dioxide and oxygen

NA

USEPA 3A

13%

NA

✓

Carbon monoxide

USEPA 10

USEPA 10

12%

✓

✓

Sulfur dioxide

USEPA 6C

USEPA 6C

12%

✓

✓

Sulfur gases

Ektimo 200

Ektimo 345a

not specified

✓

✓

Speciated volatile organic compounds (VOC’s)

Ektimo 344

Ektimo 344

19%

✓

✓†

Total particulate matter

AS 4323.2

AS 4323.2††

3%

✓

✓

Water soluble fluoride

Vic EPA 3142

Ektimo 235

25%

✓

✓†

Total Metals (Ag, Be, Cd, Co, Cr, Cu, Mn, Ni, P, Pb, Sb, Tl, Zn)

USEPA 29

Envirolab inhouse Metals-006,
Metals-022, Metals-021

15%

✓

✓‡

Total Metals (Non-USEPA 29) (Al, Fe, Li, Mg)

USEPA 29

Envirolab inhouse Metals-006,
Metals-022, Metals-021

15%

‡‡

✓‡

Particulate matter (PM10 and PM2.5) by particle size analysis

AS 4323.2

HRL In-house

-

-

**

Ethylene glycol

Ektimo 344

Ektimo 344

not specified

✓

✓

Vic EPA 3142

Ektimo 235

not specified





Sample plane criteria
Flow rate, temperature and velocity
Moisture (stacks <60°C)

Phosphoric acid & sulfuric acid

†

†

†

200708

* Uncertainty values cited in this table are calculated at the 95% confidence level (coverage factor = 2)
†

Analysis conducted at the Ektimo Mitcham, VIC laboratory, NATA accreditation number 14601. Results were reported on:
19 August 2020 in report number R009566_SVOCs
19 August 2020 in report number LV-000371.
20 August 2020 in report number R009566-SOx_Halides_Halogens.

††

Gravimetric analysis conducted at the Ektimo Mitcham, VIC laboratory, NATA accreditation number 14601.

‡

Analysis performed by Envirolab, NATA accreditation number 2901.
Results were reported to Ektimo on 14 August 2020 in report number 248568.

‡‡

Specified metals are not listed in USEPA Method 29 and therefore not covered by NATA accreditation for sampling.

**

Analysis performed by HRL Technology using a Malvern Instruments Mastersizer laser particle size analyser. NATA Accreditation does
not cover the performance of this service. Results were reported to Ektimo on 13 August 2020 in report number 200940.

5

DEVIATIONS FROM TEST METHODS

Victorian EPA Method 3142 – Phosphoric acid & sulfuric acid
Victorian EPA Method 3142 is designed to capture hydrofluoric acid in stack emission gases. The sampling train
comprises of glass impingers containing deionised water to collect the fluoride for later analysis. For the purposes
of this sampling the method has been adopted to similarly capture the sulfuric acid and phosphoric acid. The
analysis method was also adapted to include these compounds.
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6

QUALITY ASSURANCE/QUALITY CONTROL INFORMATION

Ektimo is accredited by the National Association of Testing Authorities (NATA) for the sampling and analysis of air
pollutants from industrial sources. Unless otherwise stated test methods used are accredited with the National
Association of Testing Authorities. For full details, search for Ektimo at NATA’s website www.nata.com.au.
Ektimo is accredited by NATA (National Association of Testing Authorities) to ISO/IEC 17025 - Testing. ISO/IEC
17025 - Testing requires that a laboratory have adequate equipment to perform the testing, as well as laboratory
personnel with the competence to perform the testing. This quality assurance system is administered and
maintained by the Quality Director.
NATA is a member of APLAC (Asia Pacific Laboratory Accreditation Co-operation) and of ILAC (International
Laboratory Accreditation Co-operation). Through the mutual recognition arrangements with both of these
organisations, NATA accreditation is recognised worldwide.
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7

DEFINITIONS

The following symbols and abbreviations may be used in this test report:
% v/v
~
<
>
≥
APHA
AS
BSP
CARB
CEM
CEMS
CTM
D
D50

DECC
Disturbance

DWER
DEHP
EPA
FTIR
ISC
ISO
Lower Bound
Medium Bound
NA
NATA
NIOSH
NT
OM
OU
PM10
PM2.5
PSA
RATA
Semi-quantified VOCs

STP
TM
TOC
USEPA
VDI
Velocity Difference
Vic EPA
VOC

XRD
Upper Bound
95% confidence interval

Volume to volume ratio, dry or wet basis
Approximately
Less than
Greater than
Greater than or equal to
American public health association, Standard Methods for the Examination of Water and Waste Water
Australian Standard
British standard pipe
Californian Air Resources Board
Continuous Emission Monitoring
Continuous Emission Monitoring System
Conditional test method
Duct diameter or equivalent duct diameter for rectangular ducts
‘Cut size’ of a cyclone defined as the particle diameter at which the cyclone achieves a 50% collection efficiency ie.
half of the particles are retained by the cyclone and half are not and pass through it to the next stage. The D 50
method simplifies the capture efficiency distribution by assuming that a given cyclone stage captures all of the
particles with a diameter equal to or greater than the D50 of that cyclone and less than the D50 of the preceding
cyclone.
Department of Environment & Climate Change (NSW)
A flow obstruction or instability in the direction of the flow which may impede accurate flow determination. This
includes centrifugal fans, axial fans, partially closed or closed dampers, louvres, bends, connections, junctions,
direction changes or changes in pipe diameter.
Department of Water and Environmental Regulation (WA)
Department of Environment and Heritage Protection (QLD)
Environment Protection Authority
Fourier Transform Infra-red
Intersociety committee, Methods of Air Sampling and Analysis
International Organisation for Standardisation
Defines values reported below detection as equal to zero.
Defines values reported below detection are equal to half the detection limit.
Not applicable
National Association of Testing Authorities
National Institute of Occupational Safety and Health
Not tested or results not required
Other approved method
The number of odour units per unit of volume. The numerical value of the odour concentration is equal to the
number of dilutions to arrive at the odour threshold (50% panel response).
Atmospheric suspended particulate matter having an equivalent aerodynamic diameter of less than approximately
10 microns (µm).
Atmospheric suspended particulate matter having an equivalent aerodynamic diameter of less than approximately
2.5 microns (µm).
Particle size analysis
Relative Accuracy Test Audit
Unknown VOCs (those not matching a standard compound), are identified by matching the mass spectrum of the
chromatographic peak to the NIST Standard Reference Database (version 14.0), with a match quality exceeding
70%. An estimated concentration will be determined by matching the integrated area of the peak with the nearest
suitable compound in the analytical calibration standard mixture.
Standard temperature and pressure. Gas volumes and concentrations are expressed on a dry basis at 0°C, at
discharge oxygen concentration and an absolute pressure of 101.325 kPa, unless otherwise specified.
Test Method
The sum of all compounds of carbon which contain at least one carbon to carbon bond, plus methane and its
derivatives.
United States Environmental Protection Agency
Verein Deutscher Ingenieure (Association of German Engineers)
The percentage difference between the average of initial flows and after flows.
Victorian Environment Protection Authority
Any chemical compound based on carbon with a vapour pressure of at least 0.010 kPa at 25°C or having a
corresponding volatility under the particular conditions of use. These compounds may contain oxygen, nitrogen
and other elements, but specifically excluded are carbon monoxide, carbon dioxide, carbonic acid, metallic
carbides and carbonate salts.
X-ray Diffractometry
Defines values reported below detection are equal to the detection limit.
Range of values that contains the true result with 95% certainty. This means there is a 5% risk that the true result
is outside this range.
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APPENDIX 1: POLLUTION ABATEMENT REMOVAL EFFICIENCY
Location Description

Scrubber Exhaust

Note:

Pollutant

Units

Inlet to baghouse

Scrubber exhaust

Removal efficiency
%

Total particulate matter

mg/m

3

3.5

<2

35

PM10

mg/m3

1.5

<1

30

PM2.5

mg/m

0.42

<0.3

27

Sulfur dioxide

mg/m3

<6

<6

0

Carbon monoxide

mg/m3

27

23

16

Lead

mg/m3

0.001

≤0.001

0

Antimony

mg/m

3

<0.003

<0.003

12

Carbonyl sulfide

mg/m

3

Chromium III
Copper

mg/m3
mg/m3

Ethanol

mg/m

Ethylene glycol
Fluoride
Iron oxide
Magnesium oxide

3

0.013

0.0029

77

≤0.0005
0.005

<0.0004
0.002

26
60

3

4.6

3.3

29

mg/m
mg/m3

3

<3
0.16

<3
0.18

0
0

mg/m3

0.017
<0.09

0.0085
<0.08

49
14

0.016

0.013

22

2.3
0.012

2.5
0.012

0
0

3

0.00085

0.00047

45

3

0.072
74

0.0049
69

93
6

0.027
<0.0004

0.016
<0.0003

39
13

3

Manganese

mg/m
mg/m3

Sulfuric acid
Zinc oxide

mg/m3
mg/m3

Cadmium

mg/m

Nickel
Total VOCs

mg/m
mg/m3

Aluminium

mg/m

3

Beryllium

mg/m

3

Cobalt

mg/m3

0.026

0.004

85

Lithium

mg/m3

0.013

0.0018

86

Phosphoric acid

mg/m

<0.9

<0.9

0

Phosphorus

mg/m3

0.031

0.027

12

Selenium
Titanium

mg/m
mg/m3

<0.003
<0.0008

<0.003
<0.0008

12
0

3

3

Removal efficiency is based on the measured concentrations.

Fire Rescue Victoria
Dangerous Goods Department
450 Burnley Street
Richmond Victoria 3121

Provision of Written Advice for:
Envirostream Australia Pty Ltd
20 – 22 Berwick Road
Campbellfield Victoria 3061

Advice Report Number:
2050058

Compiled by:
Acting Station officer
John Barry

Date:
29/09/2020

1.0 INTRODUCTORY INFORMATION
Report number:

2050058

Date of application:

16 June 2020

Occupier:

Envirostream Australia Pty Ltd

Site Address:

20 – 22 Berwick Road Campbellfield VIC 3061

Business type:

Battery Recycling

Applicant:

Hossaini Shuva

Subject:

Fire Protection and Emergency Procedures

Date of site Inspection:

26/8/2020

On-site representative:

Darren How

2.0 OVERVIEW
An application has been received by Fire Rescue Victoria (FRV) for the provision of
written advice on fire protection and emergency planning for the above site address in
accordance with regulation 54 and 55 of the Dangerous Goods (Storage and Handling)
Regulations 2012. The advice provided in this report is based on the inspection
conducted on the date listed above and the information supplied with the submitted
application for FRV advice.
FRV recommends that site occupiers comply with all the relevant sections as referenced
below and any relevant Australian Standards that may apply.
Reference Information for Storage and Handling of Dangerous Goods:
Dangerous Goods (Storage and Handling) Regulations 2012
Code of Practice for the Storage and Handling of Dangerous Goods

3.0 WRITTEN ADVICE PURSUANT TO FIRE PROTECTION (REGULATION 54)
3.1

Fire protection building compliance

The Building Regulations 2018 require the building owner to maintain essential safety
measures so that they operate satisfactorily.
Documents and logs must be made available to prove ongoing maintenance and each
year an Annual Essential Safety Measures report must be completed to state all
maintenance has been carried out as required.

-1-

The building owners obligations differ under the Regulations dependent on when the
building was built or when building work occurred on the building, however all buildings
apart from class 1 and 1a require this report.
The essential safety measures report was not sighted for Envirostream Australia Pty Ltd.
Advice
Envirostream Australia Pty Ltd should investigate the age of all buildings on site and their
responsibilities in relation to Part 15 of the Building Regulations 2018.
Annual Essential Safety Measures report should be supplied to FRV for review.
Reference information for essential safety measures:
VBA Essential Safety Measures Information

3.2

Fire protection equipment

Pallets stacked in front of Fire extinguisher
Advice
Clear the path to the fire extinguisher

3.3

Hose reels test report

A satisfactory pressure and flow test report for the hose reels has not been provided.
These reports are necessary in order to determine the performance of the fire protection
on site.
Advice
Provide FRV with a pressure and flow test report for the hose reels on site.

3.4

Maintenance

FRV advises that the fire protection system must be properly installed, tested and
maintained in accordance with regulation 53 (1)(b)(i) and the appropriate Australian
Standards. These are listed under Fire Protection Standards, in Appendix 5 of the Code
of Practice for the Storage and Handling of Dangerous Goods 2013.
Advice
Please supply FRV with current maintenance records of your fire protection systems

-2-

4.0 WRITTEN ADVICE PURSUANT TO PLANNING FOR EMERGENCIES
(REGULATION 55)
The details contained in your emergency plan have been the subject of a gap analysis.
This analysis compares your emergency plan with the information deemed to be required
in accordance with the Code of Practice for the Storage and Handling of Dangerous
Goods 2013.
The emergency plan of Envirostream Australia Pty Ltd does not satisfy all of Part 3
Section 25 of the Code of Practice for the Storage and Handling of Dangerous Goods
2013.
FRV comments are listed below.

Information on the premises and hazards at the premises
1.

Infrastructure likely to be affected by an incident.
Not detailed
Include here any nearby (off site) public infrastructure such as roads, public
transport, waterways, hospitals, schools etc., that would be affected by an
incident at the site. Examples include: smoke affecting a nearby hospital, toxic
vapours or a chemical spill entering storm water drains or moving off site
requiring the shutdown of road or rail systems.

2.

Description of measures in place to control the consequences of each
hazard and major incident (e.g. fire barriers, separation distances,
drainage tanks).
Not detailed
Measures to control consequences are a description of the on-site safety
features, fire protection equipment and spill containment equipment. Include
details such as bunding, spill kits, drainage pits, isolation valves, air
handling/ventilation systems, scrubbers etc.

Information on procedures for the premises
3.

Procedures for containment of any incident.
Not detailed
Ensure that procedures are set up to eliminate the off-site impact of incidents.
It is important to prevent any spills, vapour releases or smoke and water run-off
from fire fighting, from affecting people, property or the environment. Please
include the emergency response procedures that take place from when an
incident begins until the emergency is over. Include all steps taken for
emergency response to fire, chemical spills, medical emergency and any other
identified incidents. MSDS are a good source of guidance when developing
emergency response procedures.

-3-

4.

Procedures for decontamination following an incident.
Not detailed
Refer to the manufacturer of a chemical or the on-site MSDS for guidance in
compiling procedures for decontamination of people, equipment or a site after
an incident. Decontamination procedures should include the use of any on-site
equipment such as eyewash and shower stations. Include any specific
decontaminant or neutraliser that is required.

Information on notifications and reporting for the premises
5.

Contact details for the emergency services authority and other relevant
entities (e.g. water, gas and electricity providers).
Not detailed
Include contact details of neighbours.

Advice
Review the emergency plan having regard to the FRV comments in section 3 above.

-4-

5.0 ADDITIONAL ADVICE PURSUANT TO THE DANGEROUS GOODS
(STORAGE AND HANDLING) REGULATIONS 2012
5.1

Emergency Information Book
The emergency information book is used to provide
information for fire-fighters in relation to the premises.

It contains the dangerous goods manifest that provides
the quantity, type and location of the dangerous goods
stored and handled at the premises.

The on-site emergency information book was provided
during the inspection and requires the following
information to be included in each of the 5 sections.
Advice


Hi-light or distinguish each section from each
other



All maps to be A3



Hi-light or distinguish each section from each
other



All maps to be A3

SECTION 3:



Hi-light or distinguish each section from each
other

SECTION 4:



Hi-light or distinguish each section from each
other

SECTION 5:



Hi-light or distinguish each section from each
other

SECTION 1:

SECTION 2:

5.2

Location of the EIB

The emergency information book must be kept on the premises in a place that is easily
accessible to the emergency services authority. FRV is satisfied with the current location
of the emergency information book.

-5-

6.0 Contaminated Fire water retention is not provided.
Contaminated Fire water retention is not provided.

Advice
Occupiers have an obligation to ensure that contaminated fire fighting water is prevented
from leaving the site and entering local waterways.
Conduct a risk assessment of the storage area and provide secondary containment
controls such as the provision of bunding at storage locations.

7.0 Flammable gas cylinders (LPG)

Unrestrained cylinders
AS/NZS 1596 The storage and handling of LP Gas states that cylinders shall be secured
to prevent movement or physical damage

Advice
Store cylinders in cage provided

-6-

8.0 CONCLUSION
This advice is not an indication that the above-named occupier complies with all the
provisions of the:


Dangerous Goods Act 1985 and associated Regulations



Building Act 1993, Building Regulations and Building Code of Australia (BCA)



Occupational Health and Safety Act 2004 and associated Regulations



Codes of Practice and associated guidance material for the above cited legislation



Australian Standards relevant to the materials being stored and handled.

Nor does it affect the continuing obligation of the occupier to ensure safety at the site.
The advice contained in this report pertains only to areas and buildings inspected, areas
in which dangerous goods are stored and/or handled, and areas and infrastructure
relevant to emergency procedures and response.
And
FRV advises that Envirostream Australia Pty Ltd is expected to have regard to the advice
provided in this report. The process for this application will not be complete until the
issues identified under the headings “Advice” have been actioned.
It is expected that the applicant will notify FRV Dangerous Goods via email when
previously identified non-compliances are rectified. This may need to be supported with
photographic evidence.

FRV expect items to be actioned within 60 days

Please forward correspondence to dangerousgoods@mfb.vic.gov.au
If clarification on any matter within this report or any further information is required
regarding emergency response or the Dangerous Goods (Storage and Handling)
Regulations 2012, please contact this department on 03 9420 3866.

Acting Station Officer
John Barry
Dangerous Goods Department
Fire Rescue Victoria
450 Burnley Street, Richmond VIC 3121
T: (03) 9420 3960 | Email:jbarry@mfb.vic.gov.au
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