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Executive Summary

As part of its conditions of compliance to the Department of Planning and
Environment’s project approval 08_255 MOD 1(2016), EIf Farm Supplies is required to
produce an ‘Annual Environmental Management Review’ report of the environmental
performance of its project and operations.

The purpose of this document is to comply with Condition 3 of Schedule 5 of project
approval No 08_255. MOD 1. Which states as follows:

“By the end of September 2016, and annually thereafter, unless otherwise agreed by the
Secretary, the Proponent shall review the environmental performance of the Project to the
satisfaction of the Secretary. This review must

(a) describe the operations that were carried out during the reporting period;

(b) analyse the monitoring results and complaints records of the Project during the reporting
period, which includes a comparison of these results against the:

i. relevant statutory requirements, limits or performance measures/ criteria;
ii. monitoring results of previous years; and
iii. relevant predictions in the EA;

(c) identify any non-compliance during the reporting period, and describe what actions were
(or are being) taken to ensure compliance;

(d) identify any trends in the monitoring data over the life of the Project;

(e) describe what measure(s) will be implemented during the next reporting period to
improve the environmental performance of the Project.”

This report covers the 12-month period between September 2016 and August 2017. It is set
out to assess compliance with items (a) to (e) of Condition 3; Schedule 5 as well as review
the overall environmental performance of approval 08_255 MOD 1 project works and
operations at the mushroom substrate plant at Mulgrave operated by Elf Farm Supplies for
the stipulated period.
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1. Introduction

1.1.Background
Elf Farm Supplies Pty Ltd (EFS) was established at Mulgrave in 1981 and are a family owned
Australian Company. Today, EIf Farm Supplies is one of the leading mushroom substrate
(compost) producers in Australia. The largest agricultural enterprise in the Hawkesbury and
the only substrate supplier in the Sydney region. Our products are supplied throughout
Australia and are integral to the success of the Australian Mushroom Industry.

Modification approval granted on the 14t™ of March 2016 primarily involves upgrades to the
odour management system. The works (Mod 1) will be principally associated with the
replacement of the existing Pre-Wet processing phase and the enhancement of the odour
management system (utilising a biofilter).

The approved modification includes;

» Replacement of the existing method of odour management used,

» Installation of an emissions treatment plant and ancillary works,

» retrofitting of existing phases 2 and 3 buildings,

» converting the existing Pre-Wet shed for bale-wetting and stale bedding operations.

1.2.Review Scope
This Annual Environmental Management Review (AEMR) report has been prepared
pursuant to Condition 3 of Schedule 5 of Project Approval MP 08 0255 MOD 1.

This AEMR covers the period from 1 September 2017 to 31 August 2018

Table A lists the requirements of this condition and indicates where each has been addressed in this
AEMR report.



Table A

Condition Requirements

Compliance Conditions and Relevant Sections

Relevant Section

(a) describe the operations that
were carried out during the
reporting period;

Section 2.

(b) analyse the monitoring results
and complaints records of the
Project during the reporting period,
which includes a comparison of
these results against the:

i. relevant statutory requirements,
limits or performance measures/
criteria;

ii. monitoring results of previous
years; and

iii. relevant predictions in the EA;

Sections 4, 6, and 9.

(c) identify any non-compliance
during the reporting period, and
describe what actions were (or are
being) taken to ensure compliance;

Sections 3, 7, and 8.

(d) identify any trends in the

monitoring data over the life of the Section 5.
Project;

(e) describe what measure(s) will

be implemented during the next

reporting period to improve the Sections 12.

environmental performance of the
Project.”
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2. Operations Overview
Existing Operation

EFS’s operations involve a complex and dynamic process that varies both spatially and
temporally. The end product of the process is a mushroom substrate used for mushroom
cultivation.

The facility produces mushroom substrate by utilising a five-stage composting process. An
overview of the process is as follows:

1. Raw Materials Preparation: This involves combining all necessary ingredients which
include stable beddings, poultry manure, wet straw bales, etc. ready for transport to the
Pre-Wet Shed. The straw bales are prepared through the bale wetting process which
involves gradually adding water and pulsing fresh air through the straw bales to keep the
material aerobic. Similarly, the stable bedding material undergoes wetting and fresh air is
pulsed through to keep the material aerobic;

2. Pre-Wetting: the straw bales and other ingredients are blended in the Pre-Wet Shed and
re-blended a number of times whilst recycled water is continuously added,;

3. Phase 1: the material is processed in bunkers where temperature, oxygen and moisture
conditions are controlled and regulated;

4. Phase 2: material is transferred to clean tunnels where it is pasteurised and peak heated
to remove any weed, moulds or pests before spawning; and

5. Phase 3: mushroom spawn is added and grown through the substrate for a minimum of
two weeks prior to mushroom farm delivery.

Detailed information of the mushroom plant operations process and production are
presented thus;

Raw Materials Storage and Preparation Shed

The raw materials storage shed area consists of several bay areas that store dry additive
products including poultry manure, cotton seed, gypsum and other seasonal organic
nitrogen sources. The ingredients are weighed and mixed together in calculated ratios in an
enclosed area.

The mixing is carried out by the “Kuhn” mixing machine. Once mixed, the material is
conveyed by a front-end loader to the Pre-Wet Shed where it is placed on top of the straw
bales ready for bale breaking by the ‘Thilot’ blending machine. The mixing of the raw
materials is referred to as the preparation of the ‘brew’ which is a blend of the above
ingredients. The frequency and duration of this process are approximately eight hours per
week.
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Bale Wetting and Stable Bedding Preparation Stage

The bale wetting stage involves the wetting of straw bales with process water (comprising
predominately of water from the nearby creek) for several days (currently four days per
week).

The stable bedding area is located in the north-eastern corner of the Pre-Wet Building. The
stable bedding material is wetted prior to transfer to the Pre-Wet Shed and is placed on top
of the brew “rick” as the final layer before the bale breaking process.

Mod 1 change
Bale wetting and stable bedding area have been relocated internally to the Pre-wet shed.

Pre-Wet Shed

After bale wetting, the wetted bales are transported by front-end loader into the Pre-Wet
Shed and manually de-stringed. Whilst inside the Pre-Wet Shed, the construction of a rick is
undertaken. The process for constructing a rick involves the breaking of bales and
placement of brew and wetted stable bedding material. This essentially forms the
construction of a three-layered rick which is, on average, 90 metres long, 2- 3 metres wide
and 6 metres high. Once the construction of a rick is complete, a Thilot blending machine is
passed over each rick to mix and break all three layers of material. This process is known as
bale breaking. Once the bale breaking process is complete, air is pulsed through each rick
via a proprietary in-floor aeration system. Currently, three ricks are typically constructed in
the Pre-Wet Shed.

The initial low-temperature stage of the mushroom composting process occurs in the Pre-
Wet Shed. Building ventilation air from the Pre-Wet Shed is currently collected by four
ducts, each with in-duct axial fans, and conveyed to the ‘Bioscrubber System’ through the
Phase 1 Bunkers for treatment before discharge via a tall stack (known as the Bioscrubber
Stack).

Mod 1 Change
Ricks and the use of the blending machine have been made redundant and the pre-wet

process takes place inside concrete bunkers, via a blending conveyor line. Pre-wet and
bunker building air is collected via large ducts and exhausted to an ammonia scrubber and
biofilter system.

Phase 1 Working Hall & Bunkers

The material transferred from the Pre-Wet Shed is placed into a hopper mixer in the Phase 1
building. The material in the hopper mixer is conveyed into designated aerated bunkers via
an enclosed inclined overhead conveyor, located external to the Phase 1 building. The
material is deposited into the bunkers where the aeration rate and temperature are tightly
controlled. The material in each filled bunker is removed, deposited back into the hopper
mixer and returned to an available bunker, to continue the Phase 1 process. Once the Phase
1 process cycle is complete, the material is transferred to the Phase 2/3 building via the

5
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Phase 1 to Phase 2 transfer conveyor located outside in the North-Western corner area of
the Phase 1 building. Ventilation air from the Pre-Wet Shed is passed through the Phase 1
bunkers with the subsequent exhaust air emissions from the bunkers treated by the existing
Bioscrubber System before discharge via the Bioscrubber Stack.

Mod 1 Change
The material is kept within the same building, no transfer from the pre-wet shed. The

material is removed from bunkers and placed a hopper and conveyed back into another
bunker, all within the same building.

Phase 2/3 Building

The existing Phase 2/3 building consists of a working hall area and a total of twenty-two
tunnels. Once the Phase 1 process is complete, the material is loaded into a second hopper
mixer in the Phase 1 building and outgoing material placed onto a conveyor (known as the
Phase 1 to Phase 2 Cross Conveyor) to the Phase 2/3 building. Once material arrives at the
Phase 2/3 building, a series of conveyors transfer the material into a dedicated tunnel.
During this process, the tunnel is fully vented for up to two hours until filling is complete.
The exhaust air during this process stage is discharged via dedicated roof stacks on the
current Phase 2/3 building and is known as Tunnel Venting.

The material in the tunnels is kept constantly under aerobic conditions. This is achieved via
an extensive airflow channel network. The quality of airflow is controlled by the
‘Programmable Logic Controller (PLC) Supervisory’ which determines the volumes of
recirculated air, the makeup of air and discharged air. The exhaust air is discharged via
exhaust roof stacks that exist parallel to the tunnel venting exhaust roof stacks (i.e. the
southern section of the Phase 2/3 building). Make-up air is drawn through filters in the
Phase 2/3 Fan Room. Each tunnel has dedicated exhaust roof stacks and is capable of
processing material through all Phase 2/3 stages.

The Phase 2/3 building is kept under a slight positive pressure for quarantine reasons and
tunnel conditions are monitored, automated and controlled via a PLC System. The Phase 2/3
process operations consist of several process stages with all stages automatically controlled
by the PLC system.

Phase 2 Process Stages
The Phase 2 process cycle consists of the following stages:

» Tunnel Filling;

Levelling;

Warm-up Pasteurisation;
Pasteurisation;

and

Conditioning.

YV VYV

Y

Once the Phase 2 process stages are complete, the process will then enter into Phase 3.

6
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Phase 3 Process Stages

The Phase 3 process cycle is characterised by the addition of mushroom spawn and consists
of the following stages:

» Spawn Run 1;
» Spawn Run 2; and
» Cool-down (spawn/ship-out).

Once the Phase 3 stages are complete, the fully processed product is shipped out either as a
bulk product or packaged in twenty-kilogram blocks.

Bioscrubber System

The existing Bioscrubber System services the Pre-wet and Phase 1 process operations only.
Phase 2 and 3 exhaust air emissions are currently discharged untreated via roof stacks.

Mod 1 change
Bioscrubber has been made redundant and replaced with ammonia scrubbers and a biofilter

system, that exhausts process air from Phase 1 process as well as the first 36 hours of Phase
2/3 process.

3. Statutory and Regulatory Requirements

This section of the annual review report gives an overview of environmental non-
compliances for the project as relates to relevant regulatory and statutory requirements as
displayed in Table B.

There are no non-compliances related to the environmental protection licence No: 6229.
The assessment criteria and condition requirements are derived from

% Assessment of compliance with Project approval 08_255 MOD1 (2016).

Penalty Notices

Penalty Notice issued by NSW Environmental Protection Authority
There were no penalty notices issued to EFS by the EPA this review period.

Penalty Notice issued by NSW Department of Planning and Environment
There were no penalty notices issued to EFS by the DPE this review period.

Licence Variation

There was no licence variation issued to EFS by the EPA this review period.



3.1. Project Approval 08_255 Conditions

Table B Non-compliances

Relevant
Approval -

08_0255 MOD1

Zero Non-compliances

Condition Condition Description

Compliance
Status

Comments

Compliance status key for Table B

NEAEE

High

Medium

Low

Administrative
non-compliance

Colour code

Non-compliant.

Description

Non-compliance with potential for significant
environmental consequences, regardless of the
likelihood of occurrence.

Non-compliance with:

* potential for serious environmental consequences,
but is unlikely to occur; or

¢ potential for moderate environmental consequences,
but is likely to occur.

Non-compliance with:

¢ potential for moderate environmental consequences,
but is unlikely to occur; or

* potential for low environmental consequences, but is
likely to occur.

Only to be applied where the non-compliance does not
result in any risk of environmental harm (e.g.
submitting a report to government later than required
under approval conditions).
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4. Monitoring Results Analysis
Parts of the project approval conditions and relevant statutory requirements require
monitoring programs for certain environmental aspects and impacts. The items for
which monitoring is required include;
** Noise.
+ Odour.
¢ Energy efficiency.

During this annual review reporting period, a total of 7 ‘monitoring exercises’ were
conducted. These include,

+* 1 noise monitoring exercise as per
EPL 6229 - Noise limits L4.1 Noise generated at the premises must not exceed the
LAeq (15 minutes) noise limits presented in the table below:

Location Day Evening Night

Most effected 44 44 39

Project Approval 08_255 Schedule 3; Condition 18 — Construction noise criteria
“The Proponent shall ensure that the construction noise generated at the Substrate
Plant site does not exceed the criteria in Table below” Construction Noise impact
assessment criteria dB(A)

Receiver Location Day

R1 - 46 Mulgrave Road, Mulgrave 52

R2 — Mulgrave Industrial area 65

R3 - 2 Railway Road, Mulgrave 52

R4 - 126 Mulgrave Road, Mulgrave 52

R5 — Chisholm Place, South Windsor 51
And

Project Approval 08_255 Schedule 3; Condition 19 — Operational noise criteria
“The Proponent shall ensure that the operational noise generated by the Substrate
Plant site does not exceed the criteria” Table below
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Operational Noise impact assessment criteria dB(A)

Receiver Location Day/Evening Night
R1 - 46 Mulgrave Road, 43 43
Mulgrave

R2 — Mulgrave Industrial 42 42
area

R3 - 2 Railway Road, 42 37
Mulgrave

R4 - 126 Mulgrave Road, 44 41
Mulgrave

R5 — Chisholm Place, 44 42
South Windsor

+* 1 odour monitoring exercises as per EPL6229 - L2.3 Air Concentration Limits

Pollutant Units of measure 100 percentile
concentration limit

Odour odour units per second 55400

% 1 Energy efficiency monitoring which constitutes a part of this AEMR as well and
is discussed in section 4.5.

4.1.Noise Monitoring Analysis
Monitoring Report- 16" October 2017

Construction noise from the upgrade works associated with the Mulgrave Substrate Plant
were not audible at measurement locations R1 and R2.

Construction activities associated with the use of hand tools were occasionally audible at
measurement location R3, R4 and R5. Whilst the cherry pickers, scissor lifts and truck were
occasionally audible at measurement location R5.

The results of site attended measurements confirmed that LAeq, 15min noise levels from
construction activities associated with the upgrade of the Mulgrave Substrate Plant satisfied
the project noise goals in accordance with Schedule 3 -Condition 18 of Project Approval

No. 08_0255.

The results also indicate compliance with Schedule 3 - Condition 19 of the project approval.
(Refer to Appendix C), as the survey was undertaken at the time of operation.

10
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4.2. Noise Monitoring results and Environmental Assessment Comparison
This section analyses the comparison between the noise monitoring results and the
environmental assessments (EA)’ noise assessment goals and predictions.

In the environmental assessment report, noise predictions and noise assessment goals
(LAeg, 15min) were determined for five key assessment locations recreated in the table
below.

Table C Environmental Assessment Noise Assessment Locations
Reference Description Location
R1* 46 Mulgrave Road, North
R2* Mulgrave Industrial Area EAST
R3* 2 Railway Road, Mulgrave South-East
R4* 126 Mulgrave Road, Mulgrave South-East
R5* Chisholm Place, South Windsor | West

*Noise monitoring locations

For the construction noise modelling, nine work scenarios were modelled representing
various activities during the three stages of development at the substrate plant facility. The
assessment noise modelling results showed that the recommended construction noise goals
would generally be satisfied at the reference assessment locations.

The main noise goal exceedances noted in the environmental assessment are associated
with dozer and compactor use during filling activities represented in Scenario 1 of the
report. For other construction scenarios, a number of noise goal exceedances at residential
receiver locations were identified these were associated with concrete works specifically in
Scenarios 2 and 5.

Tables D and E below show the environmental assessment noise goals and predictions for
both construction and operations noise levels.

11



Table D EA Construction Noise Goal and Prediction Levels
Reference Description Assessment Predicted Compliance
Location LAeq,15min LAeq,15min

Goal (Day) Sound
Pressure Level

R1 46 Mulgrave 47 35 v
Road, Mulgrave

R2 Mulgrave 65-70 36 \
Industrial Area

R3 2 Railway Road, | 47 35 V X
Mulgrave

R4 126 Mulgrave 47 38 V X
Road, Mulgrave

R5 Chisholm Place, | 46 36 V X
South Windsor

Note x — reference locations where noise goal exceedance is expected based on construction scenarios.
V- Compliance expected.

Table E Operational Noise Goal and Prediction Levels
Reference Description Assessment Predicted Compliance
Location LAeq,15min LAeq,15min

Goal (Day) Sound
Pressure Level

R1 46 Mulgrave 47 35 v
Road, Mulgrave

R2 Mulgrave 65-70 36 v
Industrial Area

R3 2 Railway Road, | 47 35 v
Mulgrave

R4 126 Mulgrave 47 38 \
Road, Mulgrave

R5 Chisholm Place, | 46 36 v
South Windsor

Note - V- Compliance expected.

As displayed in Table F below aggregate noise monitoring results indicate noise levels are
below both the noise assessment goals and predicted noise levels for construction.

The result is consistent with the environmental assessment which predicted complete
compliance with operational noise assessment goals.

In conclusion, review of the noise monitoring exercise measurements and comparison with
noise assessment goals and predictions of the environmental assessment indicate overall
noise compliance.

12



Table F

Location

Noise Assessment Goal
LAeq,15min

Predicted Noise Level
LAeq,15min

Noise Monitoring and EA Predictions Comparison

Noise Monitoring
LAeq,15min

Construction Operational Construction Operational October 2018
Goal Level Level
R1 52 47 50 35 <31
R2 65 65-70 56 36 <42
R3 52 47 56 35 <39
R4 52 47 60 38 <42
R5 51 46 55 36 <41

Note: Due to the use of nine possible scenarios in assessing predicted construction sound levels in the EA, the
highest predicted sound level at each location from all nine scenarios was selected as representative for that
location.  Ref document: OPERATION AND CONSTRUCTION NOISE IMPACT ASSESSMENT MUSHROOM
SUBSTRATE PLANT MULGRAVE  40.6411.R1:CFCD4 Rev 03 June 2010

Daytime operational noise levels were selected as noise monitoring occurred in daytime.

13
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4.3.0dour Monitoring Analysis
This section details the results of the bi-annual odour monitoring exercises conducted in
compliance with conditions L2 and M2 of the EPL N0:6229. These state as follows

respectively;

“L2 concentrations limits

L2.1 For each monitoring/discharge point or utilisation area specified in the table\s below (by a point
number), the concentration of a pollutant discharged at that point, or applied to that area, must not
exceed the concentration limits specified for that pollutant in the table.”

Pollutant Units of measure 100 percentile
concentration limit
Odour Odour units per second 55400

“M2 Requirement to monitor concentration of pollutants discharge

M2.1 For each monitoring/discharge point or utilisation area specified below (by a point number),
the licensee must monitor (by sampling and obtaining results by analysis) the concentration of each
pollutant specified in Column 1. The licensee must use the sampling method, units of measure, and
sample at the frequency, specified opposite in the other columns”

M2.2 Air Monitoring Requirements

Pollutant Units of measure Frequency Sampling Method
Odour odour units per Special Frequency 1 | OM-7
second
Temperature Kelvin Special Frequency 1 | TM-2
Velocity metres per second Special Frequency 1 | TM-2
Volumetric cubic metres per Special Frequency 1 | TM-2
flowrate second

M2.3 For the purposes of the table above ‘Special Frequency 1’ means ‘six monthly’.

g




16-21 February 2018 Odour Monitoring

This odour emission survey was conducted over a typical composting cycle. The measured
stack Mass Odour Emission Rate (MOER’s) for the monitoring period were in the range of
23,000 ou.m3/s to 54,000 ou.m3/s. The average MOER for the summer composting cycle,
which was considered to be typical, was 37,000 ou.m3/s. Therefore, these MOER’s comply
with the EPA/OEH EPL No. 6229 Licence Criteria of 55,400 ou.m3/s Rolling Annual Average.

Data results from the monitoring exercise are displayed in Table G.

Table G

Day of Week

Date

Time Sample

Odour Emission Concentration Results in Oct 2016

10:56 16:45 3:04 17:10 3:00
Taken (hours)
:EOMA Sample 726820 726831 726832 726837 726838
CN)ELA Sample 4857 4860 4861 4867 4868
Concentration 2,800 4,000 3,400 4,100 5,700
(ou)
Stack Velocity 74 9.5 7.6 8.4 8.4
(m/s)
MOER 23,000 42,000 28,000 38,000 54,000
(ou.m3/s)

Key:

ou = odour unit

m/s = metres per second

MOER = Mass Odour Emission Rate
ou.m3/s = odour unit volumes per second

The second round was to be done in Autumn 2018 but was delayed on the pretext that the new
scrubber/biofilter odour control system would be online and the bio-scrubber was redundant.

15
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4.4.0dour Monitoring Results and Environmental Assessment Comparison
The environmental assessment predicted emissions would be within the existing licence
limit at all times for existing production rates.

The data and estimates in Table H below derived from the environmental assessment
indicate bio-scrubber stack odour testing result for phase 1 will be well below the emissions
limit of 55,400 odour units per second annual rolling average contained in the licence.

Table | below confirms this assessment, though on aggregate the average 1000tpw MOER
for the three monitoring results are higher than was recorded in the environmental

assessment.
Table H Environmental Assessment Testing for Bio-scrubber
Average Equivalent Average odour Average odour
material product Concentrations emission rate
amount loaded material in (ou) (ou.m3/s)
in Phase 1 Phase 1
tunnels tunnels
(tonnes) (tonnes)
14th Mar to 1360 1046 1271 19447
20th Mar 2007
28th Sept to 2309 1775 1847 29640
2nd Oct 2009
11th Oct to 1611 1239 1627 27438
15th Oct 2010
Estimated 1300 1000 - 19200
bioscrubber
stack emission
1
Table | Existing and Predicted Odour Emissions
Estimated 1000 Oct 2016 May 2017 Feb 2018
Estimate for Estimate for Estimate for
1000 tpw 1000tpw 1000tpw
Concentration (ou) | - 2100 2400 4000
Stack Velocity (m/s | - 15.0 14.8 8.2
MOER (ou.m3/s) 19200 27692 28715 26637
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4.5.Energy Efficiency Monitoring Analysis
Electricity bills are reviewed monthly and gas bills quarterly. Total energy consumption data
is compiled annually and reviewed against production data as per energy efficiency plan to
confirm that energy efficiency is being maintained or improved.

At first glance, current data analysis would indicate a decline in electricity energy efficiency
as shown in Table K below. Data sets in Table K show energy use per tonne increase year on
year as well as a 9.6% per tonne increase in electricity use for the 2018 financial year
compared to the figure in 2017.

This increase in electricity consumption would be contributed by construction and
commissioning of Mod 1 project.

Table ) Existing and Predicted Electricity Consumption

Annual Electricity Consumption Summary

Total 3000 | 52000 5342.6 | 72504 5786.6 | 71562
Electricity

::tr:"mptim 57.7kWh/t 73.7kWh/t 80.8Kwh/t
(kWh/tonne)
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