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Disclaimer

This document is published in accordance with and subject to an agreement between Waterlnsight and the Client for whom
it has been prepared and is restricted o those issues that have been raised by the Client in its engagement of Waterlnsight. It
has been prepared using the skill and care ordinarily exercised by hydrologists in the preparation of such documents.
Waterlnsight recognise site conditions change and contain varying degrees of non-uniformity that cannot be fully defined by
field investigation. Measurements and values obtained from sampling and testing in this document are indicative within a
limited timeframe, and unless otherwise specified, should not be accepted as conditions on site beyond that timeframe. Any
person or organisation that relies on or uses the document for purposes or reasons other than those agreed by Waterlnsight
and the Client does so entirely at their own risk. Waterlnsight denies all liability in tort, contract or otherwise for any loss, damage
or injury of any kind whatsoever (whether in negligence or otherwise) that may be suffered as a consequence of relying on this
document for any purpose other than that agreed with the Client.
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1 Introduction

Bright Tank Brewing Co (the proponent) operate a successful microbrewery, bar, and restaurant
in East Perth. The proponent intends to establish a second brewery, bar, and restaurant at 1248
Karnup Road, Serpentine (the site, Figure 1). The site is 44.2 ha and is in the Shire of Serpentine
Jarrahdale.

This Nutrient Irrigation Management Plan (NIMP) has been prepared to support a Works
Approval application with the Department of Water and Environmental Regulation (DWER) and
a Development Application with the Shire of Serpentine Jarrahdale (SoSJ).

The proponent intends to irrigate treated wastewater from the brewing process to land within
the site boundary. This NIMP details the planning and operational practices to be implement on
site to protect local water resources from this practice. The NIMP includes the management of
water from the brewing process, it excludes stormwater management and management of
sewage. A separate Site and Soil Evaluation (WaterInsight 2022) has been prepared to discuss
the sewage treatment system, and a Stormwater Management Plan will be prepared by the
proponent as a condition of the Development Application approval.

The proposed Development Plans are provided in Appendix A and include

e Abrewery

e Arestaurant able to seat 1000 guests per sitting, with a maximum of two sittings per
day

e Car parking
The brewery intends to produce approximately 1 million litres of beer in the first year and
increase to approximately 5 million litres within 5 years. The rate of growth will be influenced
by market demand. The design of the site, including the wastewater management system for
the brewery and sewage system has been completed for when the proponent initially
commences operation (Year 1) as well as the 5-year plan to ensure possible impacts and design
considerations are adequately considered upfront.

The site is zoned Rural under the Metropolitan Region Scheme and Rural under the SoSJ Local
Town Planning Scheme No.3. A Development Application and Works Approval containing
supporting information, including an Environmental Assessment Report and Biological
Assessment will be provided to the SoSJ and DWER.
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The NIMP has been prepared with reference to the following documents

e The Lower Serpentine hydrological studies, Water Science technical series Report no. 48
(DoW, 2015)

e Water Quality Protection Note — Nutrient Irrigation Management Plans. Department of
Water (DoW 2010)

e Water Quality Protection Note — Irrigation with Nutrient Rich Wastewater (DoW 2008)

e Water Quality Information Sheet — Nutrient and Irrigation Management Plan (DoW
2010)

e Water Quality Protection Note — Wineries and Distilleries (DoW 2006)
Relevant Planning Policy’s applicable to the site and management of wastewater include.

e State Planning Policy 2.1 Peel Harvey Coastal Catchment, and

e State Planning Policy 2.9 Water Resources

{
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2 Existing Environment

The site is predominately cleared and has traditionally been used as a farm, particularly beef
grazing. The site contains an existing residence and rural sheds (Figure 1). Plate 1 to 4 provide a
typical view of the site.

Plate 1: Typical site view (near existing residence, looking west)

Plate 2: Typical site view (centre of site, looking west)
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Plate 4: Typical site view (looking east)
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Climate and weather statistic from the Bureau of Meteorology Karnet weather station (Site
No.009111), located 10.6km from Serpentine indicates the mean maximum and minimum
temperature of 30.6° and 6.3° are experienced in January and July respectively. The area
receives a mean annual rainfall of 1150 mm/yr.

The topography is shown on Figure 2. The site contains three small sand hills located in the
centre and eastern half of the site which have an elevation of approximately 30m AHD. The
lower lying areas of the site occur along the western boundary where the elevation is typically
25m AHD to 26m AHD.

The brewery and tavern will be located on top of the elevated area in the centre of the site.

The soil types are mapped on Figure 3 and indicate that three soil types exist at the site including.

e S58: SAND — white to pale grey at surface, yellow at depth; fine to medium grained
e S510: SAND - S8 sand over sandy clay to clayey sand of the Guildford Formation

= Spc: Clayey Peaty Sand — grey to black, quartz sand with variable organic content, minor
clays.

The S8 sand is associated with the higher sand hills, the S10 Sand the lower lying areas of the
site and the S10 is found in the wetland environment in the southeast of the site.

A Geotechnical Site Classification has been completed (STATS Australia, 2021) which included.

e Completing a site visit on the 23" August 2021 to complete the geotechnical
investigation

= Digging of six test pits to a depth of 2 m or refusal using a 3.5 tonne excavator
e Eight field permeability tests
e Laboratory testing including Phosphorus Retention Index and particle size distribution.

The Geotechnical Site Classification report is attached in Appendix B. The report concluded that
the soil profile encountered at all test pits were similar, except or TP2 (located in the southeast
corner of the site). The soil profile typically comprised of Sand mixtures: fine to medium grained,
white, moist loose. TP2 comprised Sand mixtures, fine to medium grained, yellow, moist, loose,
underlying Sand mixtures: fine to medium grained. Dark grey, moist loose.

=
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2.4.3 Phosphorus Retention Index

The Phosphorus Retention Index (PRI) describes a soils ability to adsorb or ‘lock up’ applied
phosphorus. Soils with a high PRI will quickly bind phosphorus, conversely soils with a low PRI
will lock up only small amounts of phosphorus, leaving most of the phosphorus available for
plant uptake or accumulation in the soil profile. Table 1 below provides an explanation of the
PRI classification of the soils ability to adsorb applied phosphorus.

Table 1: PRI Classification of Western Australian Soils

PRI ‘ Classification ‘ Example Soil Type

<2 Very weakly adsorbing or desorbing Grey sands, Bassendean sands, Badgingarra
sands

2.5 Weakly desorbing Grey-brown duplex, deep duplex sands,

Lancelin sands

Grey loamy sands, yellow brown sands,
Coolup loamy sands, Spearwood sands

Lateritic gravels and sandy loams, Kununurra
clays, Darling Range gravels

5-20 Moderately adsorbing

20-70 Strongly adsorbing

>70 Very strongly adsorbing Lateritic loams, iron rich peats, Karri loams

Laboratory analysis of the Phosphorus Retention Index (PRI) of the soils onsite was completed
at six test pit location (TP1 to TP6).

Table 2 indicates the soils at the site are generally very weakly adsorbing or desorbing. These
results are indicative of the grey Sands found on site.

Table 2: PRI Results of Onsite Soils

Test Pit ID ‘ Depth ‘ PRI
TP1 0.3-1.0 0.4
TP1 1.0-15 0.0
TP2 0.0-0.2 0.6
TP2 1.0-15 4.2
TP3 0.0-0.2 0.9
TP3 1.0-15 0.5
TP4 0.0-0.2 0.8
TP4 1.0-15 0.6
TPS 0.0-0.2 0.1
TPS 1.0-15 0.8
TP6 0.0-0.2 0.9

_
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TP6 1.0-1.2 0.9

A total of eight field permeability tests were carried out across the development. The Field
permeability measurement conducted over the site revealed an average permeability value of
4.32 m/day. In accordance with Table 5.1 of AS/NZS 1547:2012, the site has been classified as
Sand, and a Soil Category of 1.

The Department of Biodiversity Conservation and Attractions (DBCA) geomorphic wetland
mapping is shown on Figure 4. The low-lying areas of the site are mapped as a Resource
Enhancement dampland wetland (Unique feature 1D 15,364). This wetland is 2,562 Ha and
extends across several surrounding properties.

A Conservation category dampland wetland (UFI 7,403) is located along the site’s northern
boundary. This wetland is approximately 19.1 ha and extends into the properties west of the
site.

A shallow Water Corporation drain exists adjacent to the sites southeast and western boundary,
as shown in Plate 5. This drain is located within the Water Corporations Mundijong Drainage
District and connects to a second Water Corporation drain located adjacent to the site’s
northern boundary in Karnup Road which then discharges to the Serpentine River approximately
2.6 km north of the site.

There is no flood mapping available for the drain. The Water Corporation’s drainage
infrastructure in rural areas provides a service to make the land viable for agriculture. They are
not designed to give flood protection in a 100-year ARI rainfall event (1% AEP event). The drain
is expected to flood the low-lying areas adjacent to the drain in a 1% AEP event.

The land adjacent to the drain is at an elevation of less than 27m AHD and the 1% AEP flood level
at the confluence of the drain and Serpentine River is 19.90m AHD, as shown by the DWER online
Floodplain Mapping Tool. The topography of the site where the proposed
brewery/restaurant/bar is to be located is greater than 28m AHD. The brewery and associated
infrastructure is not expected to be at risk of flooding in a 1% AEP or 10% AEP rainfall event.

A constructed drain and dam is located in the centre of the site, as seen in Figure 5 and Plates 6
and 7. The eastern extent of the drain conveys stormwater into the dam. Aerial photography
indicates this dam is likely to have been a natural low lying wetland area which appears to have
been excavated deeper to create a permanent dam for stock watering. The western extent of
the drain conveys excess water off the site to the Water Corporation drain located along the
site’s western boundary.

=
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A second dam is in the sites south-eastern corner. Similarly, it appears the dam was a natural
low lying wetland area which has been excavated deeper to create a more permanent
waterbody. Both dams will remain on site.

Drainage at the site varies as the sand ridges are free draining while the flat, lower lying
Guildford formations which correspond with the Resource Enhancement wetland are prone to
waterlogging.

Plate 5: Water Corporation drain on western boundary

i BRI

Plate 6: Centre drain (Spring 2021)
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Plate 7: Constructed central dam (Spring 2021)

The DWER online Water Register indicates the site is located within the Serpentine groundwater
area and the Serpentine 3 subarea. The Superficial Swan, Leederville and Cattamarra Coal
Measures aquifers are present.

There are no onsite groundwater monitoring bores available to confirm the onsite maximum
groundwater levels. A review of the DWER online Perth Groundwater Map indicates the
maximum groundwater level contours do not extend to the site. The minimum groundwater
level contours extend to the site, as shown in Figure 6 which indicate the minimum groundwater
level at the site is approximately 24 mAHD in the northwest to 26.8 mAHD in the southeast.

There are no onsite groundwater monitoring bores. During the Geotechnical Investigation
(STATS Australia, 2021) completed in late August 2021, groundwater was encountered at TP4
and TP5 at 1.2m below ground level (bgl), and TP6 at 1.7 m bgl. TP4, TP5 and TP6 are all located
in the south of the site, in the vicinity of where the brewery and restaurant is proposed to be
located.

In the southwest of Western Australia, peak groundwater levels generally occur in September
to October. The site investigation for the geotechnical investigation was completed on the 23™
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August, this clearance to groundwater is close to the maximum groundwater level and expected
clearance to maximum groundwater, especially since rainfall in 2021 was above average.

A review of available groundwater monitoring data from DWER’s online Water Information
Reporting (WIR) tool indicates the nearest DWER groundwater monitoring bore with recent data
is WIN site 61410150, located approximately 800m south-east of the site, near the corner of
Walker Rd and Wattle Rd.

The WIR tool indicates there are several groundwater monitoring bores in the vicinity of the site,
however all except WIR 61410150 have a single reading or readings from decades ago and are
therefore not applicable.

WIN 61410150 has 46 years of groundwater level data from 1975 to 2021. The water level
hydrograph is provided in Appendix C.

Plate 3 and Table 3 below provides the Average Annual Maximum Groundwater Level and
Maximum Groundwater Level for WIN 61410150, and an estimated MGL for the site.

Table 3: DWER Groundwater Monitoring Data

WIN Site  Long term 10yr MGL Perth Groundwater Map Difference
(mAHD) 2011 - 2020 Groundwater Level at

1975 - 2020 WIR 61410150 (m)
(MAHD)

61410150 33.50 32.95 31 2.5

2.7.4 Estimated Site Maximum Groundwater Level

Given the absence of onsite groundwater monitoring data and limited local data, an estimate of
the onsite maximum groundwater levels has been derived by calculating the maximum
groundwater level at the nearest DWER monitoring bores and comparing this data to the
minimum groundwater contours shown at the same location in the Perth Groundwater Map.
There has been a decreasing trend in maximum groundwater levels at WIR 61410150 since
approximately 2001. The long term MGL at DWER monitoring bore 61410150 is 2.5 m higher
than the minimum groundwater levels contours shown in the Perth Groundwater Map.

Plate 9 indicates the minimum groundwater contours where the tavern and brewery is proposed
to be constructed are approximately 25.5 mAHD, the maximum groundwater levels are
estimated to be 28.0 mAHD when using the long term MGL. Ground levels in this location are
29 mAHD to 30 mAHD. A minimum clearance of 1m to the long term MGL is expected at the
tavern/brewery location.

2.7.5 Lower Serpentine Hydrological Studies

The Lower Serpentine hydrological studies, Water Science technical series Report no. 48 (DoW,
2015), indicates the modelled average annual maximum groundwater (AAMaxGL) level for the
period 1981 — 2010 to be 25 mAHD on the sites north-western corner to 29 mAHD on the sites

= - -
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south

western boundary. A figure showing the AAMaxGL abstracted from DoW, 2015, is

provided in Appendix D.

A Biological Assessment (Focused Vision 2021) was completed at the site in Spring 2021 to
ensure the development avoided and minimised any environmental impacts. The assessment
included.

A desktop assessment to identify all biological features and constraints

Onsite inspection of the flora, vegetation, and fauna habitat values with a targeted Black
Cockatoo habitat assessment

A report compiling the findings of the desktop and field assessment.

The key finding and conclusions provided below have been taken directly from the Executive
Summary of the Biological Assessment report (Focused Vision 2021).

==

=
— |

One remnant vegetation unit (MpRc), which occupies an area of 1.43 ha (3.24% of the
study area) was recorded and mapped within the study area.

Vegetation Unit MpRc is growing in is growing in association with a Resource
Enhancement Wetland (REW) Sumpland, UFI 7551.

No intact, remnant vegetation is growing in association with either of the Conservation
Category Wetland (CCW) Damplands, UFI 7403 or UFI 7586, nor the REW, UFI 15364

No Threatened flora listed under the BC Act or the EPBC Act, nor DBCA Priority listed
flora were recorded.

Two of the recorded weeds, *Zantadeschia aethiopica (Arum Lily) and *Moraea flaccida
(Two-leaved Cape Tulip), are listed as Declared Pest [s22(2)] plants under the BAM Act
(DPIRD 2020) throughout Western Australia and although no obligations are imposed
on landholders to control their spread, best-practice hygiene measures should be
implemented to avoid local exacerbation of infestations.

None of the defined vegetation units are considered to be representative of any TEC or
PEC identified from the desktop assessment.

Based on the results of the field assessment, five vertebrate fauna species of significance
are considered ‘likely to occur’ and one may ‘potentially occur’. These species are:

o Likely to occur:
e Carnaby's Black-Cockatoo (Calyptorhynchus latirostris) — Endangered

e Baudin's Black-Cockatoo (Calyptorhynchus baudinii) — Endangered
e Quenda (Isoodon fusciventer) — Priority 4
e  Blue-billed Duck (Oxyura australis) — Priority 4

e  Rainbow Bee-eater (Merops ornatus) — Marine.

walerinsight



o May potentially occur:

e Pacific Swift (Apus pacificus) — Marine/Migratory.

e The study area was found to support three key fauna habitats
(Paperbark/Wetland/Shrubland, Parkland with sparse trees and Dams/Streams), plus
open pasture, which is considered to provide little, if any habitat value for native
vertebrate fauna.

= The following Black-Cockatoo habitat is provided by the study area:

o Foraging habitat:

e 0.60 ha (1.38% of the study area) of ‘High’ (6) quality foraging habitat for
Carnaby’s Black-Cockatoos and Baudin’s Black-Cockatoos, ‘Moderate to High’
(5) quality foraging habitat for Forest Red-tailed Black-Cockatoos, and ‘Low to
Moderate’ (4) quality foraging habitat for Baudin’s Black-Cockatoo, within Cc (P),
CcEm (P) and PpXp (P)

e 0.30 ha (0.67% of the study area) of ‘Moderate to High’ (5) quality foraging
habitat for Carnaby’s Black-Cockatoos and Baudin’s Black-Cockatoos and
‘Moderate’ (4) quality foraging habitat for Forest Red-tailed Black-Cockatoos,
within CcEmEuc (P) and CcEuc (P)

e 0.61 ha (1.37% of the study area) of ‘Low to Moderate’ (4) quality foraging
habitat for Forest Red-tailed Black-Cockatoos, within Af (P)

e 42.73 ha(96.59%) of the study area recorded a Black-Cockatoo foraging habitat
quality score of 3 ‘Low to Moderate’ or lower, with 39.46 ha (89.20% of the study
area) of this providing zero foraging habitat for any species of Black-Cockatoo.

o Breeding habitat:
= Twenty-six suitable trees of adequate DBH were recorded, comprising:

e five trees with potentially suitable hollows, but with no evidence of Black-
Cockatoo use

e four trees with unsuitable hollows for Black-Cockatoo breeding
e 17 trees without hollows, but with adequate DBH to potentially provide suitable
Black-Cockatoo breeding hollows in the future.
o Roosting habitat:

= None known or confirmed within the study area, however, the large trees
present may potentially provide suitable roosting habitat, although this is
considered unlikely, since the location and extent of Black-Cockatoo roost sites
in the Perth region is well understood and the birds are site faithful, so ‘new’
roosts are rare.

& waterinsighl



The following recommendations are suggested for the proposed future development of the
study area:

= Design the development in a way that where possible, avoids the clearing of remnant
native vegetation, including isolated trees, especially those that provide better-quality
foraging, potential breeding and potential roosting habitat for Black-Cockatoos.

= |f clearing avoidance of potential Black-Cockatoo breeding trees is not possible, carry
out follow-up inspections of potentially suitable breeding hollows, via camera pole or
other suitable means.

e Prepare and implement a weed hygiene plan for clearing and earthworks that manages
the potential spread of Declared Pest plants, Arum Lily and Cape Tulip and other weeds
present on site.

Following completion of the Biological Assessment, the site plans were amended to mininise
clearing and potential environmental impacts, including relocating, and realigning the entrance
track and relocating the brewery and carparking areas. Despite this, 0.45 ha of native vegetation
will be cleared.

A clearing referral (DWER Ref 9767/1) was submitted to DWER on the 9 June 2022 by Coterra
Environmental. It was confirmed by DWER on the 11' July 2022, that a clearing permit would
not be required.
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3 Wastewater and Irrigation Management

The water balance is a tool which can be used to describe the flow of water in and out of the
wastewater system at the site and is useful to examine the management required to schedule
the irrigation of wastewater to land to avoid water logging or leaching of nutrients through the
soil profile.

The inputs into the water balance include monthly wastewater and rainfall and the outputs, or
losses from the system include evapotranspiration (open water evaporation multiplied by a crop
factor) and infiltration of the wastewater through the soil profile. As the irrigation areas are
proposed to be bunded no losses from surface water runoff have been considered in the water
balance.

The Geotechnical Investigation (Appendix B) included saturated hydraulic conductivity testing
(infiltration rate). The average infiltration rate of the eight sites was 4.32 m/day which has been
applied in the water balance.

A water balance which includes the proposed wastewater volumes for Year 1 and Year 5 has
been completed and is provided in Appendix E. The water balance has shown that the irrigation
areas are able to infiltrate or evaporate the applied wastewater in the months of January to May
and August to December each year. The water balance also indicates that the irrigation areas
are naturally prone to possible water logging in June and July, prior to wastewater being irrigated
to the paddocks, as monthly rainfall is significantly higher than the monthly evapotranspiration
and infiltration rate during June and July.

The water balance for Year 5 shows similar results as Year 1. The storage of wastewater during
winter and in particular the months of June and July will be required to prevent waterlogging
and ponding of wastewater in Year 1 through to Year 5.

The beer brewing process generates wastewater and solid wastes which must be disposed of.
The basic ingredients of beer are water and a source of starch such as malted barley, a brewer’s
yeast to produce the fermentation and a flavouring such as hops. Depending on the operation,
for every one litre of beer that is brewed, up to 10 litres of water is used in the brewing, rinsing
and cooling process. The brewing by products including spent grains and hops are separated
and often used to make animal feed.

The effluents from individual process steps are variable. For example, bottle washing results in
a large wastewater volume, but it contains only a minor part of the total organics discharged
from the brewery process. On the other hand, effluents from fermentation and filtering are high
in organics/biochemical oxygen demand (BOD), but generally low in volume, accounting for
about 3% of the total wastewater volume but 97% of the BOD (Simate etal 2011). Brewery
wastewater is associated with high suspended solids (TSS) and chemical and biological oxygen

=
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demand (COD, BOD) from the organic substances used in the brewing process. Elevated
phosphorus levels can be a result of phosphorus containing chemicals used in the cleaning
agents used to sanitise the pipes, vessels, and tanks.

Table 4 below provides the characteristics of brewery wastewater from available literature
(Simate etal 2011, Falletti etal 2014 and Driessen and Vereijken, 2003).

Table 4: Typical Characteristics of Brewery Effluent

Parameter
Chemical Oxygen Demand (COD) mg/L 2,000-6,000
Biological Oxygen Demand mg/L 1,200-3,600
(BODs)
Total Suspended Solids (TSS) mg/L 200-1,000
Temperature °C 18-40
pH 4.5-12
Total Nitrogen mg/L 25-80
Total Phosphorus mg/L 10-50

The Water Corporation has tested the brewery wastewater at the East Perth premise in
September 2018, October 2018, and April 2019 as part of the brewery’s Trade Waste Permit.
The average water quality results from this testing are presented in Table 5 and indicate all
parameters are within the expected values listed in Table 4. The Water Corporation trade waste
sample results are provided in Appendix F.

Table 5: Bright Tank Brewing Wastewater Characteristics

Parameter Units Value
Chemical Oxygen Demand (COD) mg/L 3,063
Biological Oxygen Demand (BODs) mg/L 1,870
TSS mg/L 370
Temperature °C Not tested
pH 7.71
Total Nitrogen mg/L 56
Total Phosphorus mg/L 12
%waterinsight -
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3.3 Wastewater Quantity

As mentioned, the brewery intends to produce approximately 1 million litres of beer in the first
year of production and increase to approximately 5 million litres within 5 years. Generally the
proponent uses between 4 to 6 litres of water for every litre of beer produced. During the
months of April to September however, wastewater will be recycled within the brewery to
reduce the volume of wastewater produced during these months by a minimum of 50%. The
water recycling practices are likely to continue year round, worst case however it is assumed
that they will occur between April and September, when rainfall exceeds evapotranspiration at
the site.

The proponent has provided the expected wastewater volumes for the first year and the fifth
year of production in Table 6 below.

Table 6: Expected Wastewater Quantity

Wastewater Volumes

Year 1 (2023) Year 5 (2028)
kL/month kL/month
January 366 1830
February 434 2170
March 334 1670
April 167 835
May 167 835
June 117 585
July 117 585
August 117 585
September 167 835
October 366 1830
November 434 2170
December 434 2170
Total 3,070 20,360

Based on the expected wastewater volumes and available water quality results the site is
expected to produce the annual loads provided in Table 7.
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Table 7: Calculated Yearly Loads — Pre treatment

Annual Load *

Annual Load (kg/yr)

Average (kg/ha/yr)
Parameter
mg/L
Year 1 Year 5
Chemical Oxygen Demand 3063 9,710 49,314 971 4931
(COD) (2.65 (135
kg/ha/day) | kg/ha/day)
Biological Oxygen Demand 1870 5,928 30,107 593 3,010
(BODs) (1.62 (8.25
kg/ha/day) | kg/ha/day)
Total Suspended Solids (TSS) 370 1,172 5,957 117 596
Total Kjeldahl Nitrogen 56 179 907 18 91
Total Phosphorus 12 38 193 3.8 19

*10 ha irrigation area

3.4 Wastewater Treatment — P Precipitation and DAF

Tessele Consultants were engaged to complete a review of the brewery wastewater quality and
provide recommendations on a suitable wastewater management system for the brewery.
Several suppliers were contacted directly, however the proponent was not confident with the
advice or wastewater management systems being recommended, hence Fabiana Tessele of
Tessele Consulting was engaged to provide independent, expert advice.

Due to the site being in the Peel Harvey Catchment and the site containing sandy soils, Tessele
Consulting has recommended a brewery wastewater treatment system be installed on site
which includes phosphorus removal and solids separation to treat the water to a high standard
which will allow the treated wastewater to be irrigated to land or be used for other beneficial
uses on site. It is acknowledged by the proponents that the treated wastewater is a valuable
water source and should be reused where possible. The assessment completed by Tessele
Consultants and diagrams of the proposed wastewater management system are provided in
Appendix H.

The brewery wastewater management system recommended by Tessele includes phosphorus
precipitation using Ferric Chloride (FeCLy) and a dissolved air flotation unit (DAF) to reduce the
total suspended solids needed to reduce the BOD/COD.

The Mak Water DAF Product Data Sheet is provided in Appendix | and estimates that the system
can remove between 70% - 99% of total suspended solids and 20% -80% of BOD. Mak Water and
available literature predict that Total Phosphorus will be reduced by over 80% using Ferric
Chloride dosing prior to the wastewater entering the DAF unit.

= - -
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Assuming a conservative 50% reduction of all parameters is achieved the estimated yearly loads,
post treatment (P precipitation and DAF) are provided in Table 8 below.

Table 8: Estimated Yearly Loads — Post treatment — P Precipitation and DAF

Annual Load Annual Load*
Average (kg/hasyr)
Parameter mg/L
Year 5 Year 1 Year 5
Chemical Oxygen Demand (COD) 1531 4,485 24,657 448.5 2466
(1.23 (6.75
kg/ha/day) | kg/ha/day)
Biological Oxygen Demand (BOD:s) 935 2964 15054 296 1505
(0.81 (4.1
kg/ha/day | kg/ha/day)
Total Suspended Solids (TSS) 185 586 2,979 58.6 298
Total Kjeldahl Nitrogen 28 90 454 9 455
Total Phosphorus 6 19 96.5 1.9 9.65

*10 ha irrigation area

3.5 Wastewater Treatment — P Precipitation and MBR

Following the initial lodgment of the proponents development application in June 2022, advice
from DWER was received which expressed concerns relating to the hydraulic and nutrient
loading which would be applied to the property when using a brewery wastewater management
system using P precipitation and DAF.

Despite the P precipitation and DAF approach achieving the nutrient loading targets specified in
Water Quality Protection Note 22, Irrigation with nutrient rich wastewater (WQPN 22) (DoW,
2008), DWER (Planning Advice) insisted that the site meet the broadacre nutrient loading limits
specified in the Peel Harvey EPP (discussed below in Section 3.7.1) and Hydrological and nutrient
modelling of the Peel Harvey catchment (DoW, 2011) (discussed below in Section 3.7.3).

As detailed further in Section 3.7.3, the nutrient targets specified for broadacre farming were
not intended to be applied to prescribed premises, which explains why none of the other
prescribed premises in the Peel Harvey including those which have recently completed licence
amendments, including other breweries have been required to meet the nutrient application
rates specified in Water Quality Protection Note 22, Irrigation with nutrient rich wastewater
(WQPN 22) (DoW, 2008), and not the EPP targets.

Despite this, the proponent is willing to further improve the proposed wastewater treatment
system in order to obtain project approvals to include P precipitation and a Membrane
Bioreactor (MBR). The MBR factsheet from Mak Water is provided in Appendix J.
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£ walerinsighl .



Nutrient Irrigation Management Plan
1248 Karnup Road, Serpentine

Bright Tank Brewing

2124AB_Rev3

The predicted water quality improvements stated on the MBR Fact Sheet are for raw sewage
receiving no prior treatment. The brewery wastewater nutrient concentrations are significantly
lower than raw sewage and will also be receiving P Precipitation prior to the MBR, the stated
nutrient reductions will however be followed to be conservative.

The BOD is expected to be less than 10 mg/L, total suspended solids less than 10 mg/L, TN will
achieve a 10 mg/L reduction from influent quality (28mg/L to 18 mg/L) and TP will achieve a 75%
to 25% reduction based on coagulant dosing, a conservative 50% reduction will be assumed
(conservative, given P Precipitation will also occur prior to the MBR). A conservative estimate of
the expected wastewater treatment is provided in Table 9.

Table 9: Estimated Yearly Loads — Post treatment — P Precipitation and MBR

Annual Load
(kg/ha/yr)

Annual Load

Average (ka/yr)

Parameter mg/L

Year 5

Year 1

Year 5

Chemical Oxygen Demand Not Not Not Not Not
(COD) available available available available available
Biological Oxygen Demand <10 <32 <161 3.2 16.1
(BODs) (0.009 (0.04
mg/ha/day) | mg/ha/day)
Total Suspended Solids (TSS) <10 <32 <161 3.2 16.1
Total Kjeldahl Nitrogen 18 <57 <289 <5.7 <28.9
Total Phosphorus 6 <19 <96.5 <1.9 <9.65

*10 ha irrigation land

DWER (Licencing) however will require the proposed irrigation areas to maintain healthy
groundcover. DWER (Planning Advice) needs to understand that if the brewery wastewater is
treated to Class A+ standard then the proponent will need to apply commercial fertilisers to the
pasture and crops planted in the irrigation areas. The reality is that improved pastures and crops
require a maintenance level of nutrients, as well as water to grow productively. The nutrient
application rates specified in the Water Quality Protection Note 22, Irrigation with nutrient rich
wastewater (WQPN 22) (DoW, 2008) are considered maintenance rates which have been set to
manage eutrophication in susceptible areas, and should therefore be applicable to the site.

3.6 lIrrigation to Land

The Water Corporations wastewater sewer network does not exist at the site; hence the site is
not able to dispose of the brewery wastewater as trade waste to the Water Corporation for
treatment and disposal.
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The treated wastewater is proposed to be irrigated to two irrigation areas totalling 10.04 ha.
Irrigation Area 1 is 7.93 ha and Irrigation Area 2 is 2.11 ha (Figure 7). The following irrigation
management practices will be followed.

= Irrigation areas will be bunded along the lower perimeter to prevent possible surface
water runoff to the receiving environment

e To be conservative, wastewater will be recycled within the brewery during the months
of April to September to reduce the hydraulic loading to land when rainfall exceeds
evapotranspiration. The hydraulic loading is expected to be reduced by 50% during
these months

The water balance indicates there will be no ponding of water between April and May
or August and September as the infiltration rate of the soils in approximately 4.0 m/day,
DWER however is concerned about the increased hydraulic loading to land. As the
wastewater will be treated to a very high standard, nutrient leaching to groundwater is
unlikely to occur.

= Noirrigation will occur in June and July, when rainfall exceeds the rate of evaporation
and infiltration, and waterlogging or ponding of water can occur

The proposed irrigation areas have been located on the more elevated areas of the site
where water logging is less likely to occur and away from existing drains, including the Water
Corporation drain located along the site’s western boundary. The soil types of the irrigation
areas are sandy, with an average infiltration rate of 4.32m/day however it is acknowledged
that the soils have a low PRI and shallow clearance to groundwater, hence thorough
treatment of the wastewater prior to irrigation to land is proposed.

The water balance indicates 234 m3 of wastewater storage will be required in Year 1
(wastewater generated in June and July) and 1,170 kl of storage is required by Year 5 (although
a review of rainfall patterns should be completed at this time to determine the storage
requirements).

Irrigation will occur using low-pressure transportable pod sprinklers. Pod sprinklers are able to
irrigate irregular shaped areas and are easy to move and expandable as the brewery increases
production and irrigation. A product brochure for the K-Line pod sprinklers is provided in
Appendix K.

The Peel Harvey EPP sets out the environmental quality objectives for the Peel Harvey Estuary
to rehabilitate and protect the Estuary from further degradation. The EPP established
phosphorus loading targets for the Peel Harvey catchment which new or expanding proposal are
required to meet.
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The EPP set a target for total phosphorus flowing from the entire catchment into the estuary to
less than 75 tonnes, with the median load of total phosphorus flowing into the estuary being
less than 21 tonnes for the Serpentine River (the site is located in the catchment of the
Serpentine River).

This correlates to a nutrient export rate of 0.29 kg/ha/yr and a nutrient application rate of less
than 6.5 kg/ha/yr for total phosphorus and 45 kg/ha/yr for total nitrogen.

Table 10 provides a comparison of the recommended EPP nutrient application rates and the
expected nutrient loading rates following treatment with the DAF and MBR units. Table 10
indicates the nutrient concentrations will not exceed the EPP targets in Year 1. By Year 5
however both TN and TP are slightly exceeded (although the expected nutrient reductions have
been conservatively estimated).

Table 10: Recommended Nutrient Application Rate to Achieve EPP Targets

EPP Recommended
Nutrient P Precipitation + DAF P Precipitation + MBR

Application Rates Kg/ha/yr Kg/ha/yr

Kg/h
Catchment g/halyr

TN TP TN TP TN TP

Yrl Yr5 le‘ Yr5 ‘ Yrl Yr5 Yrl Yr5

Serpentine 45 6.5 9 455 | 19 9.65 <5.7 <29 | <19 | <97

3.7.2 Hydrological and nutrient modelling of the Peel Harvey catchment (Dow, 2011)

This document explains that in 2004, the then Department of Environment (now Department of
Water and Environmental Regulation (DWER)) set an interim load limit of 1 kg/ha/year for
phosphorus from licensed premises, based on EPA Bulletin 363 (EPA 1988) (EPA 2008). This load
limit was used to establish licence conditions for intensive agricultural and horticultural sites in
the catchment.

Given there are not many licensed premises in the catchment, they contribute small nutrient
loads to the estuary compared with the total load contributing from the remainder of the
cleared developed areas within the Peel Harvey catchments. Zammit et al. (2006) demonstrated
that removal of 44 licensed agricultural premises would reduce the phosphorus load to the
estuary by just 1.4%. “Thus contributions from licensed premises were ignored in target-setting
discussions” (DoW, 2011, pg 79).

The phosphorus targets provided in this study however are the same as those specified in the
EPP (EPA, 1992), that is median annual load of phosphorus flowing into the estuary of less than
75 tonnes, with less than 21 tonnes coming from the Serpentine River, which the site is located
within the catchment of.
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As mentioned in DoW, 2011, the nutrient application rates specified were not intended to be
applied to prescribed premises (point sources).

3.7.3 WQPN 22

Based on the Water Quality Protection Note 22, Irrigation with nutrient rich wastewater (WQPN
22) (DoW, 2008), the site would be classified as having a significant eutrophication risk of surface
waters within 500m of the irrigation site, and classified as Risk category A.

The WQPN 22 provides indicative maximum nutrient application criteria to control the
eutrophication risk. For Risk category A sites, the recommended nutrient application criteria to
control the risk of eutrophication is 140 kg/ha/yr of Nitrogen and 10 kg/ha/yr of Total
Phosphorus, as detailed in Table 11 below.

Table 11: Nutrient Application Criteria to Control Eutrophication Risk

Maximum inorganic nitrogen addition

Maximum reactive phosphorus addition

eEl) (asP)
Risk
Category Application rate As water Application rate As water
kg/ha/yr concentration Kg/halyr concentration
mg/L mg/L
A 140 9 10 0.6
B 180 11 20 1.2
C 300 19 50 3.1
D 480 30 120 7.5

Source: DoW 2008

Based on the site proposing to irrigate to 10.04 ha a year, the nutrient application rates will be
significantly less that the DoW recommended nutrient application rate for Risk category A soils,
as seen in Table 12 below.

Table 12: Estimated Post Construction Nutrient Application Rates — P Precipitation and
DAF

Risk Category Annual Load — Post Annual Load — Post
Irrigation A Treatment (kg/yr) Treatment (kg/ha/yr)
Nutrient Area Application
(ha) Rate
Kg/halyr Year 5 Year 1 Year 5
Total Kjeldahl 10.04 140 90 454 9 455
Nitrogen
Total 10.04 10 19 96.5 1.9 9.65
Phosphorus
) g s
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A review of other brewery and intensive agricultural licenses for prescribed premises which
irrigate wastewater to land, indicates the site will likely be required to achieve a BODs loading
rate of 30 kg/ha/day.

The BOD:s of the treated wastewater is conservatively estimated to be less than 2,964 kg/yr in
Year 1 and 15,054 kg/yr in Year 5. This equates to a BODs loading of 0.81 kg/ha/day in Year 1
and 4.1 kg/ha/day in Year 5 which is also significantly less that the expected DWER licensed
limited.

The Mak Water Product Data Sheet for the proposed DAF unit is expected to remove between
20% - 80% of BODs. Personal communication with Mak Water indicates that the DAF unit will
likely remove at least 80% of the BOD from the brewery wastewater. A conservative 50%
reduction in BODs and nutrient concentrations and load has been assumed in the calculations
above.

Table 13: Estimated Post Construction Nutrient Application Rates — P Precipitation and
MBR

Risk Category Annual Load — Post Annual Load — Post
Irrigation A Treatment (kg/yr) Treatment (kg/ha/yr)
Nutrient Area Application
(ha) Rate
Kg/halyr Year 1 Year 5 Year 1 Year 5
Total Kjeldahl 10.04 140 <57 <289 <5.7 <29
Nitrogen
Total 10.04 10 <19 <965 <1.9 <9.7
Phosphorus

3.8 Summary of Nutrient Application Rates

The recycling of treated wastewater within the brewery between April to September to reduce
the volumes of wastewater generated during these months by a minimum of 50% significantly
aids in reducing the hydraulic and nutrient loading to land.

The assessment has demonstrated that wastewater treatment using P Precipitation and DAF will
certainly comply with the EPP recommended nutrient application rates of 6.5 kg/ha/yr for TP
and 45 kg/ha/yr for TN during the first year of operation. As production increases by yr 5
however, Table 10 indicates that the EPP nutrient application targets will be slightly exceeded.

The P Precipitation and MBR treatment will provide greater water quality treatment. The degree
of water quality treatment provided by the MBR unit has been conservatively estimated. As
improved pastures and sorghum are proposed to be grown and harvested from the irrigation
paddocks, greater amounts of commercial fertilisers will need to be applied to maintain healthy
growth and yield.
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Both treatment options will treat the brewery wastewater to a standard that is a fraction of the
application rates stated in the Water Quality Protection Note 22, Irrigation with nutrient rich
wastewater.

The cost of a MBR unit is significantly higher than a DAF unit and for this reason the proponent
would prefer to install a P precipitation and DAF wastewater treatment system to manage the
brewery wastewater.

The proponent understands that the site is located in the Peel Harvey and would like to receive
efficient project approvals. In making a final decision, DWER needs to understand that improved
pastures and crops require nutrients to grow productively. As the wastewater is treated to a
higher standard, maintenance rates of commercial fertilisers will need to be applied to the
irrigation paddocks to maintain pasture and crop production.

3.9 Nutrient Balance

The DoW’s WQPN 22 is one tool used to determine suitable nutrient application rates. A nutrient
balance is another tool which assesses the amount of nitrogen and phosphorus that a proposed
crop or vegetation can assimilate on a yearly basis.

The property was previously an active beef grazing property. The paddocks and proposed
irrigation areas are covered by various pasture species and weeds. Perennial ryegrass, which is
a common pasture species used in the southwest, is fast growing particularly in winter and
spring and can be used to make hay. A nutrient balance assuming the irrigation areas will be
sown with ryegrass and sorghum has been completed.

The average biomass yield of annual ryegrass is calculated to be 6.68 tonne per hectare per year,
based on various studies referenced in Table 14. According to Reuter, Robinson and Coleman
(1986), the biomass contains 3.15% of nitrogen and 0.14% of phosphorus. Therefore, annual
ryegrass can uptake 210 kg/ha of nitrogen and 9.3 kg/ha of phosphorus a year.

Table 14: Biomass Yield of Ryegrass

Name of Study Biomass Yield (tonnes/hectare)
Morey and Merchant (1977) 7.62
Williams etal (1990) 7.62 to 9.86
Prine (1991) 5.24t0 6.83

Based on the proposed land application area of 10.04 ha, the nutrient removal from the site is
detailed in Table 15 below.

_
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Table 15: Plant Nutrient Removal — Perennial Ryegrass

Nitrogen Phosphorus Nitrogen Phosphorus
Irrigation Area Uptake Rate | Uptake Rate Removal Removal
(kg/ha) (kg/ha) (kg) (ko)
Irrigation Area 1 7.93 210 9.3 1665.30 73.75
Irrigation Area 2 2.11 210 9.3 443.10 19.62
Total 10.04 210 9.3 2108.40 93.37

Sorghum is a perennial grass with a growing season of 115 — 140 days (GRDC, 2017). The plant
requires warmer temperatures to grow and is therefore suited to spring and summer. It
complements ryegrass which is most productive in autumn and winter. The average biomass
yield of Sorghum is 7 tonnes per hectare per year and the typical nutrient removal rates are 15
kg/t of Nitrogen and 2.9 kg/t of Phosphorus (Pacific Seeds, 2019). Therefore, Sorghum can
uptake 105 kg/ha of nitrogen and 20.3 kg/ha of phosphorus per year. Sorghum has been chosen
for its high phosphorus uptake.

Table 16: Plant Nutrient Removal — Sorghum

Nitrogen Phosphorus Nitrogen Phosphorus
Irrigation Area Uptake Rate Uptake Rate Removal Removal
(kg/ha) (kg/ha) (kg) (kg)
Irrigation Area 1 7.93 105 20.3 832.65 160.9
Irrigation Area 2 2.11 105 20.3 221.6 42.8
Total 10.04 105 20.3 1054.25 203.7

Table 17 compares the plant nutrient removal across the irrigation area (output) with the
nutrient loading (input).

Table 17: Comparison of Nutrient Input and Output — P Precipitation and DAF

Output Output

Pre- Pre- Post- Post-
_ Treatment Treatment Treatment  Treatment (Uptake (Uptake
Nutrient Year 1 Year 5 Year 1 Year 5 2 by
Ryegrass) | Sorghum)
kg/yr kg/yr kg/yr kg/yr kg/yr kg/yr
Total Kjeldahl 179 907 90 454 2,108.40 | 1054.25
Nitrogen
Total 38 193 19 96.5 93.37 203.7
Phosphorus

Table 17 indicates that the nutrient output (uptake) by the ryegrass can balance the Total
Kjeldahl Nitrogen input from the wastewater irrigation in Year 1 to 5. The phosphorus loading is
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the critical constraint to the amount of wastewater which can be irrigated to land and by Year 5
there is a possibility of the phosphorus loading rates exceeding the amount of phosphorus up
taken by the ryegrass/pasture.

Sorghum however has a high phosphorus uptake and is able to balance the nitrogen and
phosphorus loading in Year 1 to 5.

Currently the calculations have assumed the nutrient concentrations will be reduced by 50% by
the proposed wastewater treatment plant. Mak Water have advised that the phosphorus
removal from the ferric dosing (P precipitation) is likely to be greater than 80% which means the
Post Treatment Year 5 phosphorus loading will be reduced further.

Once constructed, the wastewater quality will be monitored, and the monthly wastewater
loading will be calculated which will allow the proponents to adjust as required to both the
wastewater management system and pasture and crop rotations grown on the irrigation areas.

The proponent intends to grow various crops and improved pastures to cut hay and maximise
the benefits of having a source of irrigation water on site. Various pasture species and crops
including maize will be investigated further with the assistance of an agronomist to provide
expert advice.
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4 Nutrient Leaching Controls

In addition to installing an advanced wastewater treatment system on site to treat the brewery
wastewater to a high standard, the irrigation of the treated wastewater shall be managed to
ensure minimal leaching to the surrounding environment.

The following planning and operational practices are to be implemented:

—
b4

Preparation of an lIrrigation Management Plan in consultation with a specialist
agronomist who will advise on pasture/crop water and nutrient requirements

Regular monitoring of the treated wastewater quality, to ensure the level of treatment
remains high and nutrient concentrations are reduced as far as reasonable possible prior
toirrigation

Preventing runoff of irrigated wastewater through bunding the lower perimeter of each
irrigation area

Distributing the irrigated wastewater evenly over the irrigated areas
Ensuring irrigation occurs only within the irrigation areas
Maintaining a 30 m buffer between watercourses and irrigation areas

Preventing uncontrolled loss of wastewater from treatment plants and associated
operations

Avoiding irrigating to waterlogged land

Maintaining healthy pasture/crop cover over the irrigation areas to ensure sufficient
absorption of nutrients

Regular inspection and maintenance of the irrigation areas to detect issues such as soil
erosion or damaged sprinklers

Implementing a water efficiency program to reduce water use within the brewing
process and cleaning of the brewery

Spent grain and sediment from the brewing process will be temporarily stored in sealed
containers and used for animal feed onsite or disposed offsite by a licenced waste
contractor, it will not be applied to land on site

Any sludge or sediment collected in the wastewater treatment system will be disposed
offsite, it will not be applied to land on site.
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5 Monitoring Program

The property was recently purchased by the proponent and no environmental monitoring has
been undertaken.

An onsite groundwater monitoring program will commence on site prior to the 2022 annual
groundwater peak occurring in September to October to confirm the maximum onsite
groundwater level.

Six groundwater monitoring bores will be installed, three bores will be installed immediately
upstream and 3 bores immediately downstream of the proposed irrigation areas. These bores
will be used as the post construction groundwater monitoring bores. The proposed groundwater
monitoring locations are shown on Figure 8.

This information will be used to establish the maximum groundwater level and fill required for
the restaurant/bar sewage treatment system and leach drains.

The site will require a license to operate from DWER. The licence will include a stringent
environmental monitoring program, including soil, groundwater, and surface water monitoring
to detect possible impacts the irrigation of treated wastewater to land may have to the soils on
site and the receiving environment.

The monitoring program as stipulated by DWER in the license will be adhered to and annual
compliance reports prepared to demonstrate compliance with the license.
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6 Contingency Plans

6.1 Contingency Plans

The strategy to minimise the loss of nutrients to water resources in accident/emergency
situations is described below in Table 18.

Table 18: Contingency Measures

‘ Event ‘ Contingency Measures

Should monitoring indicate elevated nutrient levels that
were not predicted, the following nutrient management
contingencies may be implemented.

Increased nutrient levels in treated e Review and increase the ferric dosing rates

wastewater e Complete maintenance on the DAF unit

e Ensure wastewater treatment system is functioning
as designed and staff are capable of managing the
system

e Adjust irrigation frequency and rate to account for
rainfall (duration and intensity)

e The irrigation rate and frequency shall be reduced
where waterlogging is identified

e  Provide additional onsite wastewater storage

e Improve water use efficiency within the brewery to
reduce water consumption

e Investigate possibility of developing off-site
irrigation areas or third-party re-use strategies

e Maintain healthy pasture/ crops on irrigation areas
to ensure maximum irrigation and nutrient uptake

Excessive runoff or waterlogging of
irrigated treated wastewater

In the event of a spill the treated wastewater shall be
contained and cleaned up using appropriate techniques.
An incident report will be completed for any treated
wastewater spill within 24 hours of the spill occurring,
consistent with Harvey Fresh’s Incident Management
Procedures. All spill responses will be reviewed to
determine if any improvements can be made to either
the spill response or the waste management systems.

Treated Wastewater Spill

_
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