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Disclaimer

This document has been prepared in accordance with a scope of works, set out in a proposal, or
as otherwise agreed, between Wasterock (the Client) and MDW Environmental Services
(MDWES). The scope of work may have been limited by time, budget, access and or other
constraints and has been prepared in the absence of any knowledge of the study area other than
that stated in this document. This document has been prepared on behalf of and for the exclusive
use of the Client, and is subject to and issued in accordance with the agreement between MDWES
and the Client. MDWES accepts no liability or responsibility whatsoever in respect to its use, or
reliance upon, by any third party outside of its intended use. This document has commercial
confidence status. Copying of this report or any part thereof is not permitted without the
authorisation of the Client, for the expressed purpose of regulatory assessment. Unless
specifically agreed otherwise, MDWES retains intellectual property rights over the contents of this
document.

Unless otherwise stated, MDWES regards the extent of investigations and assessments
reasonable in the context of the scope of works and the purpose of the investigation. The
information contained in this document is provided in good faith in the general belief that no
information, opinions, conclusions or recommendations made are misleading, but are reasonable
and appropriate at the time of issue of this document. This document must be read in its entirety.
Users are cautioned that assumptions made in this document may change over time and it is the
responsibility of the user to ensure that assumptions remain valid. Reported results, while
accurate at the time of reporting cannot be considered absolute or conclusive without long term
follow up studies.

Comments and opinions presented in this document are based on the extent of the scope of works
and / or on information supplied by the Client, their agents and / or third parties. In preparing this
document MDWES has relied upon reports, data, surveys, analyses, designs, plans and / or other
information provided by the Client and other individuals and organisations outside its control.
Except as stated otherwise in the document MDWES has not verified the accuracy or
completeness of this information. To the extent that the statements, opinions, facts, information,
conclusions and / or recommendations in the document are based in whole or part on this
information, those are contingent upon the accuracy and completeness of the information.
MDWES will not be liable in relation to incorrect conclusions should any information be incorrect or
have been concealed, withheld, misrepresented or otherwise not fully disclosed.

Within the limitations imposed by the scope of work, the assessment of the study area and
preparation of this document have been undertaken and performed in a professional manner, in
accordance with generally accepted practices and using a degree of skill and care ordinarily
exercised by reputable environmental consultants and occupational hygienists under similar
circumstances. No other warranty, expressed or implied, is made. MDWES will not be liable to
update or revise the document to take into account any events, circumstances or facts occurring or
becoming apparent after the date of this document.

Specific warning is given that many factors, natural or artificial, may render conditions different
from those that prevailed at the time of investigation and should they be revealed at any time, they
should be brought to our attention so that its significance may be assessed and appropriate advice
may be offered.

MDWES, its agents and employees, expressly disclaim any and all liability for representations,
expressed or implied, contained in, or omissions from, this report or any of the written or oral
communications transmitted to the Client or any third party.

Acceptance of this document denotes acceptance of these terms.
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1 Introduction

This Operating Strategy (OS) has been prepared to manage proposed groundwater
abstraction, to obtain water for use in dust suppression and surface compaction
during the development works taking place at Lot 20 Adelaide Street, Hazelmere
(herein referred to as the Site). The proposed development involves the
transformation of current land use at the Site - from a closed landfill facility into
industrial / commercial use (lot subdivision).

The Site occupies an area of approximately 16.95 Ha. Surface and sub-soil consists
of Bassendean sands, with limonite-cemented sand (coffee rock) occurring
throughout most of the property near the water table. Groundwater abstraction will
be required from three proposed abstraction bores planned for the south western
corner of the Site. Groundwater levels obtained from existing site observation bores
vary from approximately 5.8 to 11 mAHD. Groundwater abstraction of 300 ML/yr for
a four to five year duration is required for dust suppression and surface compaction.
Abstraction will be shared equally across the three locations, for storage in two
50,000 L tanks and discharge through a standpipe into water carts as needed.

Under Section 5C of the Rights in Water and lIrrigation Act 1914 (RIWI Act), the
approval and granting of a groundwater abstraction licence is required from the
Department of Water (DoW) before abstraction can commence from the new bores,
and an OS must also be prepared, approved and implemented. MDWES was
consequently engaged by Wasterock Pty Ltd (the Client) to prepare this report.

Reference is made to the following Groundwater Monitoring Events GME#1 and
GME#2 undertaken by MDWES in May 2012 and September 2012 respectively.
These reports should be read in conjunction with this operation strategy report.

2 Objectives

This OS has been prepared in order to minimise impacts to the local environment
from dust suppression and surface compaction related activities, resulting in the
abstraction and removal of groundwater from beneath the Site.

The objectives of this OS are to:

e Protect life and well-being of humans and other forms of life, aesthetic
enjoyment and local amenity in the region of the Site;

e Ensure development is consistent with the principles of ecologically
sustainable development and the rehabilitation schedule prescribed;

e Comply with relevant statutory environmental requirements; and,

e Provide strategies aimed at reducing avoidable environmental harm during
site rehabilitation.

MDW Environmental Services
Job # E2012-031 Hazelland Landfill Site, Hazelmere — Operating Strategy 2



3 ADMINISTRATIVE REQUIREMENTS
3.1 Site Water License

There is currently no Section 5C (of the RWI Act) water license applicable to the
Site. An application to acquire a water license to cover the proposed groundwater
abstraction activities will accompany this OS for submission to the DoW for approval.

3.2 Development timeframe

There are no set stages for the remediation of the Site. It is anticipated that this will
commence in early 2013. Construction and commission of abstraction bores
(WRPB1, WRPB2 and WRPB3) is expected to take approximately 8 weeks, along
with the equipping of bore head works, generators, pipes and water meters.
Mobilisation of two 50,000 L storage tanks will also occur during this timeframe.
Abstraction is assumed to be continuous for three (3) years.

3.3 Previous Investigations of the Water Source

In May 2012, six monitoring bores were installed by MDWES and two sampling
rounds followed, as discussed in Section2. A study of regional geology was
completed by Davidson (1995) some of which is discussed in Section 2. A regional
hydrogeological study by Davidson and Yu (2006) is referred to in Sections 2 and
Section 3, along with a site investigation completed by Dames and Moore (2006).
No hydrogeological investigation has been completed thus far for the Site.
Groundwater modelling was completed by NTEC (2012).

3.4 Water Resource Management Plan

No plan is currently in place to manage abstracted water at the Site. This OS will be
reviewed by the DoW following the approval of the Section 5C water license.

3.5 Responsible Contact for Implementing the Operating Strategy
Name: Peter Moltoni
Position: Director
Organisation: Wasterock Pty Ltd
Phone: 0403569546
Email: pmoltoni@moltoni.com.au

MDW Environmental Services
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3.6 Reporting Dates for Meters and Compliance

At this stage, water quality data will be obtained monthly from monitoring bores and
abstraction bores, as well as the storage tank outlet at the Site. Water meter totals
will be captured monthly from the head works of the abstraction bores and also on
the storage outlet line to the Standpipe. All results will be reported to the DoW within
seven (7) days of the end to the annual groundwater licensing period. The water
year is defined as 12 months from the last day in the month from when the water
license is issued. Refer to Strategic policy 5.03: Metering the taking of water (2009)
for further details. Monitoring/recording dates will be determined by the DoW.

Annual reports on compliance and commitments of the water license and the OS will
be due within eight (8) weeks of the end to the annual groundwater licensing period.
Refer to Operational Policy 5.12: Hydrogeological reporting associated with a
groundwater well licence (2009) for further information. Reporting dates will be
determined by the DoW.

3.7 Major Review of Operating Strategy

The review of the strategy is scheduled to occur three months before the end to the
annual groundwater licensing term. Any changes to the OS approved by the DoW
will be retained within the working file for the licence documentation. The exact
details of the annual groundwater licensing term, expiry date and reporting date will
be specified in the conditions of Section 5C water licence, once issued by the DoW.

MDW Environmental Services
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4 WATER SOURCE DESCRIPTION
4.1 Site Location and Water Source Condition

The Site is located at Lot 20 Adelaide Street, Hazelmere within the City of Swan,
approximately 14 km east north east of the Perth CBD, 6 km east of the Swan River
and 1 km west of the Darling Fault (Figure 1). It is currently vested with Hazelland
Pty Ltd and has been so since 2006 under the Land Title City of Swan Location Lot
20 Volume 2054 / Folio 299.

The Site covers an area of approximately 16.95 Ha, bounded by Adelaide Street to
the south, and Roe Highway to the east (Figure 2). Semi-rural properties containing
discarded farming, market gardens and horse trotting tracks/stables flank the Site to
the north, with a small operational industrial site (ice works) functioning adjacent to
the western boundary, adjacent to the newly proposed abstraction bores.

Current topography varies across the Site from approximately RL 33 mAHD at the
top of the inert fill mounds in the north east sector, to approximately RL 27 mAHD at
the south, adjacent to Adelaide Street.

MDW Environmental Services
Job # E2012-031 Hazelland Landfill Site, Hazelmere — Operating Strategy 1



Figure 1 Regional Site Map
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Figure 2 Site Map and Monitoring Well Locations
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4.2 Geology

According to the Geological Survey of Western Australia (1986) Perth part sheets
2034 | and 2034 11, 1:50,000 Environmental Geology Series, surface geology of the
Site is made up of Quaternary aged Bassendean Sand, interlayered with bands of
Guildford Clay. The regional geology is described below in Table 1.

Table 1 Regional Geological Summary

Geological Description Expected Depth

Unit Interval
Bassendean | ¢ Colour is pale grey to white; Surface to 80 mBGL
Sand e Grain size is fine to coarse but mostly

medium grained, with an upward
progression of fines;

e Sorting is moderate;

e Rounding is subrounded to rounded (quartz
sand).

The superficial geology of the Site is Bassendean Sand, unconformably overlying the
Cretaceous and Tertiary units. Bassendean Sands interfinger Guildford Clays in the
east and conformably overlie Gnangara Sands. Colluvium exists to the east of the
Site at the edge of the Darling Fault. The stratigraphic configuration of the
Bassendean Sand with the Guildford Clay and Gnangara Sand suggests the
formation was deposited under changing conditions, most likely alternating between
fluvial, estuarine and shallow-marine environments (Davidson, 1995). To the north
and west, surface geology comprises Guildford Clay.

An Initial Contamination Assessment of Inert Landfill was conducted for the Site by
Dames and Moore (1992). The results of this investigation are compiled in the report
entitled “Site Investigation, Former Adelaide Street Landfill Lot 20 Adelaide St,
Hazelmere, Western Australia” (Parsons and Brinkerhoff, 2006).

Drilling logs from boreholes completed as part of the Dames and More investigation
identified subsurface ground conditions that confirmed the following:

e Sand occurs within 1.2 m or less of the surface in the western and northern
areas of the Site, extending to depths of up to 12 m, and;

e Sandy clays and clayey sands were observed near the surface towards the
south eastern end of the Site, underlain by sand.

4.3 Acid Sulfate Soils

The DEC ASS Risk Map obtained from the WA Groundwater Atlas (DoW, 2004)
indicates that the entire Site is located within a Class 2 zone — designated as
moderate to low risk of ASS occurring in the first 3 m of natural soil surface, and high
to moderate risk of ASS occurring beyond 3 m of natural soil. An area of high to
moderate ASS risk exists approximately 370 m west of the Site (Figure 3).

MDW Environmental Services
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Field results indicate that the groundwater beneath the site varies from fresh to
mildly acidic, with pH ranging from 5.83 to 7.41 (MDWES, 2012). This is an
acceptable range of pH in groundwater, present within this locality.

MDW Environmental Services
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4.4 Groundwater

Groundwater comprises the primary source of water at the Site as there are no intersecting
streams or surface water bodies. The Perth Groundwater Atlas (2003 contours) indicate
that groundwater is encountered on average at approximately RL 14 — 16 mAHD (DoE,
2004). Details of monitoring bore locations, proposed abstraction points, construction and
geology are included in Table 2.
The water distribution network at the Site will comprise of the following components:

e Three (3) abstraction/pumping bores;

e Groundwater pumps (1.5 kW capacity) installed in each bore;

e Head works attached to each pumping bore, installed with water meters (with
totaliser/rate) and outlets for groundwater quality/quantity monitoring if required;

¢ Individual generators for each head works - to provide power to each groundwater
pump;

e Two (2) 50,000 L above groundwater storage tanks, with standpipe connected to an
outlet junction from both, and;

e 150 mm pipe to direct abstracted water from bores to the storage tanks.

The abstracted groundwater is the only source of natural water at the Site.

MDW Environmental Services
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Table 2 Groundwater Source Description

Bore name Locational Coordinates: Const.
S : . details (bore
Monitoring Zone: GDA Aquifer Elevation | Casing D?gth logs a(md
Well (MW) or q (MAHD) of | height
; name bottom geology
Production TOC (cm) ttached in
Bore (PB) Eastin Northin (m) e e.
g g Appendix B)
Casing 0 —
1. WRM 3.0 mBGL
W1 406504.4 6467036.79 27.281 45 6.650 Screen 3.0 —
6.0 mBGL
Casing 0 —
2. WRM 6.0 mBGL
W2 406693.90 6466947.24 30.607 68 10.443 Screen 6.0 —
9.5 mBGL
Casing 0 —
3. WRM 6.0 mBGL
W3 406997.15 6466823.95 34.622 51 14.580 Screen 6.0 —
14.5 mBGL
Casing 0 —
4. wEM 406617.75 6467311.73 27.751 64 11.122 36'0 mB660L
Superficial creen©.9-
Swan 10.0 mBGL
Aquifer Casing 0 —
5. WRM 6.0 mBGL
W5 406731.40 6467262.78 29.034 56 12.162 Screen 6.0 —
12.0 mBGL
Casing 0 —
6. WRM 6.0 mBGL
W6 406998.45 6467183.20 31.611 65 9.895 Screen 6.0 —
10.0 mBGL
£ \1NRPB TBA TBA TBA TBA TBA TBA
8. \2/\/RPB TBA TBA TBA TBA TBA TBA
9. XVRPB TBA TBA TBA TBA TBA TBA

Groundwater levels measured in monitoring bores WRMW1- WRMW6 were RL 19.2 -
23.6 mAHD in May, 2012, with levels potentially varying by 0.1 — 0.7 m from May to August
(Table 3). The most proximate WIN data site with historical groundwater monitoring data is
61610508, located over 8 km from the Site. Water levels fluctuated at this location by over
2.8 m during the year period 2000 — 2013 and show a declining trend from around year
1970.

The natural topography of the Site is generally flat, with the lowest elevations in the west
and north west, increasing in the east. Consequently, depths to water from the surface vary
from 3.7 — 11.8 mBGL. Groundwater is predicted to flow in a north west direction,

MDW Environmental Services
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originating from the Darling Ranges to the east. It passes beneath the Site, heading
towards two wetlands, located approximately 1.5 km to the north west (DoE, 2004) and
eventually reaches the Swan River, the most proximate river system located about 6 km to
the east.

4.5 Hydrogeology

The uppermost aquifer underlying the region of the Site is the unconfined Superficial Swan
Aquifer (Water Register, 2012). Leederville and Yarragadee North aquifers underlie the
Superficial. The base of the Superficial Swan Aquifer is mapped (DoE, 2004) indicating a
depth of 5 — 7 mAHD at the Site, sloping upwards towards the Darling Fault and downwards
towards the Swan River in the west (NTEC, 2012) with an estimated thickness of 10 — 25 m
(Davidson and Yu, 2006). The maximum thickness is around 26 m at the Site (Figure 4).

MDW Environmental Services
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Figure 4 Groundwater and Aquifer Depths
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The above figures were calculated from the following values which were extracted from the three surfaces at location
116.01490 degrees Eazt and 31.92901 degrees South **
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Lewvels relative to AHD {Australian Height Datum)

Matural Surface Level 360 metres
Watertakle Level: 15.0 metres
Baze of Aquifer Level: 5.0 metres

Based on the groundwater levels (Table 3), the hydraulic gradient of the Superficial Swan
Aquifer at the Site is approximately 0.01 (NTEC, 2012) sloping downwards along a transect
- that dips in the direction of the flux (to the north west corner of the Site). Regional
investigations (Davidson and Yu, 2006) indicate that groundwater flow rate (or
transmissivity) travelling through the Superficial Swan Aquifer ranges from 50 m/yr to over
1000 m/yr, with Site conditions likely to comprise the lower end of this range. Salinity in the
Cloverdale area of the Superficial Aquifer beneath the surface, ranges from 500 to 1000
mg/L (DoE, 2004 and MDWES, 2012) which classifies groundwater quality as being fresh to
mildly acidic at the Site.

The Superficial Swan Aquifer is recharged by natural rainfall, with 192 mm/yr being the net
rainfall recharge to the Bassendean Sands according to DoW modelling (Xu et al., 2008).
The Superficial Swan aquifer recharge rate is expected to be very similar or even the same
as those of other underlying aquifers (Davidson and Yu, 2006).

Previous investigations indicate that prior to land use as a sand mine in the late 1970s and
as a waste transfer station in the early 1980s, there may be two distinct aquifers occurring
at the Site - an upper unconfined superficial aquifer, overlying a deeper aquifer that is
potentially confined in parts. The aquifers may have been separated by naturally occurring
clay layers from approximately RL 6 and RL 1 mAHD. It is understood that due to sand
mining and landfill operations, the surface substrate was excavated to a depth of
approximately RL -2 mBGL. This is likely to have removed the upper aquifer and confining
clay layers, to expose the lower aquifer at surface level in the central portion of the Site.

MDW Environmental Services
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In the area proposed for abstraction, clay is still present in the ground. The monitoring bore
installations completed by MDWES in May, 2012 revealed some red clay banding at depths
below the current site surface RL at WRMW1, from 4 — 6 mBGL. These bands may still be
acting as confining or semi confining layers between the yellow sands, creating multiple
aquifers.

4.6 Nearby Groundwater Users and Receptors

A search was undertaken on 16th April, 2012 for existing groundwater abstraction licenses
within a 5 km radius of the Site (Appendix C). Nine groundwater licenses were granted
within 1.5 km of the Site:

e GWL 000061690(002), GWL 000110971(002) and GWL 000152680(003) are north of
Adelaide Street, and;

e GWL 000074457(003), GWL 000153812(001), three under GWL 000158077(005),
GWL 000167041(001) and GWL 169011(003) are south of Adelaide Street and north
of Kalamunda Road.

Each of these licenses are for the purpose of abstraction from the Superficial Swan Aquifer
except for GWL 000110971(002) which takes water from the Leederville Aquifer.

Bush Forever Site #122 (Government of Western Australia, 2000) is located south east of the
Site that is outlined in red, beyond Adelaide Street (Figure 5). Despite not being identified as
a groundwater dependent ecosystem, it is suggested to be a Flora Conservation Area for
plant communities representative of the Swan Coastal Plain. Multiple Use Wetland (MUW)
also intersects the north west corner of the Site (Figure 5) though this area has been largely
modified by human activity and is not considered susceptible to the groundwater abstraction
planned for the Site.

MDW Environmental Services
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4.7 Previous Groundwater Monitoring

A groundwater investigation was completed by MDWES on 18th October, 2012 (GME#1),
with sampling completed from six groundwater wells, WRMW1 — WRMW®, also installed by
MDWES (results in Table 4). The results of this investigation are compiled in the report
entitled “Groundwater Investigation Report —Lot 20 Adelaide Street Hazelmere” (MDWES,
2012).

A second round of groundwater sampling (GME#2) followed on 30th August, 2012 (results in
Table 5). The locations of the groundwater monitoring wells are shown in Figure 2.

MDW Environmental Services
Job # E2012-031 Hazelland Landfill Site, Hazelmere — Operating Strategy 12



4.8 Groundwater Monitoring Criteria

To determine background groundwater quality at the Site, and indication of the likely
condition of groundwater proposed for abstraction, dust suppression and soil compaction,
water quality results for GME#1 and GME#2 were compared against criteria outlined within
the DEC’s Contaminated Site Management Series - Assessment Levels for Soil, Sediment
and Water (DEC, 2010).

Laboratory results were compared against the following criteria;

e Freshwater Ecosystem Trigger Values, Marine Ecosystem Trigger Values, Short-term
Irrigation Water and the Long-term Irrigation Water from the Australian and New
Zealand Guidelines for Fresh and Marine Water Quality prepared by the Australian
and New Zealand Environment and Conservation Council (ANZECC, 2000);

e Drinking Water Health Value and Drinking Water Aesthetic Value from the Australian
Drinking Water Guidelines (NHMRC & ARMCANZ, 2004); and,

e Domestic Non-potable Groundwater Use from the Department of Health’s (DoH)
Contaminated Sites Reporting Guideline for Chemicals in Groundwater (DoH, 2006).

On 18th August, 2011, WRMW1 — WRMW6 were analysed for water quality, total metals,
nutrients, Organophosphate and Organochlorine (OP and OC) pesticides, Volatile Organic
Compounds (VOCs), Monocyclic Aromatic Hydrocarbons (MAHS), oxygenated compounds,
sulfonated compounds, halogenated aliphatic and aromatic compounds, trihalomethanes,
phenolic compounds, Polynuclear Aromatic Hydrocarbons (PAHs), and Total Petroleum
Hydrocarbons (TPHS).

Following a number of artificial exceedences for total metals (due to high suspended solids
values), dissolved metals were included for a more representative metals analysis in GME#2
on 26th August, 2012.
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4.9 Groundwater Monitoring Tables

Table 3 Groundwater Level Depths and Changes (May — August 2012)

Ground Level Water Level
Well I.D. Date
RL mAHD mBGL |RLmAHD

18/05/2012 3.700 23.581
WRMW1 -0.245

30/08/2012 3.455 23.826

18/05/2012 7.666 22.941
WRMW?2 -0.406

30/08/2012 7.260 23.347

18/05/2012 11.846 22.776
WRMW3 -0.121

30/08/2012 11.725 22.897

18/05/2012 8.509 19.242
WRMW4 -0.719

30/08/2012 7.790 19.961

18/05/2012 8.836 20.198
WRMWS5 -0.556

30/08/2012 8.280 20.754

18/05/2012 8.759 22.852
WRMW6 0.456

30/08/2012 9.215 22.396
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Table 4 Groundwater Results for GME#1
ANZECC & ARMCANZ (2000)" ADWG (2004)2 DOH (2006)® ANZECC & ARMCANZ (2000)"
Analyte grouping/Analyte | Units nen Al Drinking\water || RRRiIESHCUREEN  oport-term 18/05/2012 |18/05/2012 [18/05/2012 (18/05/2012 | 18/05/2012 | 18/05/2012
Fresh Waters* Health Value (HV) Aesthetic Value potable [T
(AV) groundwater use WRMW1 [ WRMW2 | WRMW3 | WRMW4 | WRMW5 | WRMW6
pH Value pH Unit 6.5-8.5 6.5-8.5
Blectrical Conductivity pS/icm 354 808
Total Dissolved Solids mg/L 434 244 704 226 341 492
Suspended Solids mg/L 582 292 425 144 59 50
Turbidity NTU 166 236 383 86.9 137 76.6
Total Alkalinity CaCO3 mg/L 43 17 292 5 5 38
Acidity as CaCO, mg/L 15 26 16 8 13 22
Sulfate as SO,> mg/L 500 250 5000 105 13 40 17 19 173
Chloride mg/L 250 2500 134 80 216 89 132 124
Total Metals
Aluminium mg/L 0.055 0.2 2 20 4.3 0.74
Arsenic mg/L 0.013 0.01 0.07 2 <0.001 <0.001 0.001 0.001 <0.001
Cadmium mg/L 0.0002 0.002 0.02 0.05 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Chromium mg/L 1 0.007 0.016 0.047 0.004 0.005 <0.001
Copper mg/L 0.0014 2 1 20 5 0.004 0.07 0.005 0.005 0.002
Lead mg/L 0.0034 0.01 0.1 5 | 0017 | 0WBANN  0.011 0.015 0.007
Manganese mg/L 1.9 0.5 0.1 5 10 0.016 0.01 0.034
Molybdenum mg/L 0.05 0.5 0.05 <0.001 <0.001 <0.001
Nickel mg/L 0.011 0.02 0.2 2 0.002 0.005 0.014 0.001 0.003 0.002
Selenium mg/L 0.005 0.01 0.1 0.05 <0.01 <0.01 <0.01
Silver mg/L 0.00005 0.1 1 <0.001 <0.001 <0.001
Zinc mg/L 0.008 3 30 5 0.011 0.012
Iron mg/L 0.3 0.33 g 10 11.9 0.88 0.49 10.4
Mercury mg/L 0.00006 0.001 0.01 0.002 <0.0001 <0.0001 <0.0001 <0.0001
Nutrients
Ammonia as N mg/L 0.9 0.06 0.36 0.03 0.11 0.01
Nitrite as N mg/L 3.0 30 0.03 0.02 <0.01 0.01 0.04 0.05
Nitrate as N mg/L 50 500 5.15 0.62 0.17 3.75 0.45 0.17
Kjeldhal Nitrogen mg/L 0.5 0.5 0.3 0.5 0.1 1.6
Total Nitrogen mg/L 1.0/2.0 5.7 11 0.5 4.3 0.6 1.8
Total Phosphorus mg/L 0.1/0.2! 0.01 0.15 0.24 0.04 0.02 0.03
Reactive Phosphorus mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Sulfide mg/L 0.001 0.1 <0.1 <0.1 <0.1 <0.1 <0.1
COD mg/L 18 16 155 11 9 25
BOD mg/L <2 3 69 4 3 26
Organochlorine Pesticides (OC)
alpha-BHC Hg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Hexachlorobenzene (HCB) Hg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
beta-BHC Hg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
gamma-BHC Hg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
delta-BHC Hg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Heptachlor ug/L 0.01 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Aldrin Hg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Heptachlor epoxide Hg/L 0.05 0.3 3 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
trans-Chlordane Hg/L 0.032 0.01 1 10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
alpha-Endosulfan ug/L 0.03° 0.05 30 30 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
cis-Chlordane ug/L 0.03° 0.01 1 10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dieldrin Hg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
4.4°-DDE Hg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Endrin Hg/L 0.01 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
beta-Endosulfan g/l 0.03° <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
4.4"-DDD Hg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Endrin aldehyde Hg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Endosulfan sulfate Hg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
4.4°-DDT Hg/L 0.006 0.06 30 0.1 <2 <2 <2 <2 <2 <2
Endrin ketone Hg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Methoxychlor Hg/L <2 <2 <2 <2 <2 <2
Aldrin plus dieldrin Hg/L 0.010 0.3 3 <1 <1 <1 <1 <1 <1
Organophosphorus Pesticides (OP)
Dichlorvos Hg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Demeton-S-methyl| Hg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Monocrotophos Hg/L <2 <2 <2 <2 <2 <2
Dimethoate Hg/L 0.15 50 50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Diazinon Hg/L 0.01 1 3 1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chlorpyrifos-methy! ug/L 0.01 10 100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Parathion-methy| Hg/L <2 <2 <2 <2 <2 <2
Malathion Hg/L 0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Fenthion Hg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chlorpyrifos ug/L 0.01 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Parathion ug/L 0.004 10 10 <2 <2 <2 <2 <2 <2
Pirimphos-ethy| Hg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chlorfenvinphos Hg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromophos-ethyl Hg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Fenamiphos Hg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Prothiofos Hg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Ethion Hg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Carbophenothion Hg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Azinphos Methyl Hg/L 0.02 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Monocyclic Aromatic Hydrocarbons
Benzene ug/L 0.95 0.001 0.01 - - - - - -
Toluene pg/L 0.80 0.025 0.025 - - - - - -
Ethylbenzene Hg/L 0.30 0.003 0.003 - - - - - -
meta- & para-Xylene Hg/L 200 - - - - - -
Styrene Hg/L 0.03 0.004 0.004 <5 <5 <5 <5 <5 <5
ortho-Xylene Hg/L 350 - - - - - -
Isopropylbenzene Hg/L <5 <5 <5 <5 <5 <5
n-Propylbenzene Hg/L <5 <5 <5 <5 <5 <5
1.3.5-Trimethylbenzene Hg/L <5 <5 <5 <5 <5 <5
sec-Butylbenzene Hg/L <5 <5 <5 <5 <5 <5
1.2.4-Trimethylbenzene Hg/L <5 <5 <5 <5 <5 <5
tert-Butylbenzene Hg/L <5 <5 <5 <5 <5 <5
p-Isopropyltoluene Hg/L <5 <5 <5 <5 <5 <5
n-Butylbenzene ug/L <5 <5 <5 <5 <5 <5
Oxygenated Compounds
Vinyl Acetate Hg/L <50 <50 <50 <50 <50 <50
2-Butanone (MEK) Hg/L <50 <50 <50 <50 <50 <50
4-Methyl-2-pentanone (MIBK) Hg/L <50 <50 <50 <50 <50 <50
2-Hexanone (MBK) Hg/L <50 <50 <50 <50 <50 <50
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Sulfonated Compounds

Carbon disulfide pg/L _ _ <5 <5 <5 <5 <5 <5
Fumigants

2.2-Dichloropropane ug/L <5 <5 <5 <5 <5 <5
1.2-Dichloropropane Hg/L <5 <5 <5 <5 <5 <5
cis-1.3-Dichloropropylene Hg/L <5 <5 <5 <5 <5 <5
trans-1.3-Dichloropropylene pg/L <5 <5 <5 <5 <5 <5
1.2-Dibromoethane (EDB) Hg/L <5 <5 <5 <5 <5 <5
Halogenated Aliphatic Compounds

Dichlorodifluoromethane ug/L <50 <50 <50 <50 <50 <50
Chloromethane Hg/L <50 <50 <50 <50 <50 <50
Vinyl chloride pg/L 0.0003 0.003 <50 <50 <50 <50 <50 <50
Bromomethane Hg/L <50 <50 <50 <50 <50 <50
Chloroethane pg/L <50 <50 <50 <50 <50 <50
Trichlorofluoromethane Hg/L <50 <50 <50 <50 <50 <50
1.1-Dichloroethene Hg/L 0.03 0.3 <5 <5 <5 <5 <5 <5

lodomethane pg/L <5 <5 <5 <5 <5 <5

trans-1.2-Dichloroethene Hg/L <5 <5 <5 <5 <5 <5

1.1-Dichloroethane Hg/L <5 <5 <5 <5 <5 <5

cis-1.2-Dichloroethene Hg/L <5 <5 <5 <5 <5 <5

1.1.1-Trichloroethane Hg/L <5 <5 <5 <5 <5 <5

1.1-Dichloropropylene pg/L <5 <5 <5 <5 <5 <5

Carbon Tetrachloride pg/L <5 <5 <5 <5 <5 <5

1.2-Dichloroethane Hg/L 0.003 0.03 <5 <5 <5 <5 <5 <5

Trichloroethene Hg/L <5 <5 <5 <5 <5 <5

Dibromomethane Hg/L <5 <5 <5 <5 <5 <5

1.1.2-Trichloroethane ug/L 6500 <5 <5 <5 <5 <5 <5

1.3-Dichloropropane pg/L <5 <5 <5 <5 <5 <5

Tetrachloroethene pg/L 0.05 0.5 <5 <5 <5 <5 <5 <5

1.1.1.2-Tetrachloroethane Hg/L <5 <5 <5 <5 <5 <5

trans-1.4-Dichloro-2-butene Hg/L <5 <5 <5 <5 <5 <5

cis-1.4-Dichloro-2-butene pg/L <5 <5 <5 <5 <5 <5

1.1.2.2-Tetrachloroethane pg/L <5 <5 <5 <5 <5 <5

1.2.3-Trichloropropane pg/L <5 <5 <5 <5 <5 <5

Pentachloroethane ug/L <5 <5 <5 <5 <5 <5

1.2-Dibromo-3-chloropropane Hg/L <5 <5 <5 <5 <5 <5

Hexachlorobutadiene Hg/L <5 <5 <5 <5 <5 <5

Halogenated Aromatic Compounds

Chlorobenzene pg/L 0.30 0.01 0.01 <5 <5 <5 <5 <5 <5

Bromobenzene Hg/L <5 <5 <5 <5 <5 <5

2-Chlorotoluene ug/L <5 <5 <5 <5 <5 <5

4-Chlorotoluene Hg/L <5 <5 <5 <5 <5 <5

1.3-Dichlorobenzene ug/L 0.26 0.02 0.02 <5 <5 <5 <5 <5 <5

1.4-Dichlorobenzene pg/L 0.06 0.04 0.003 0.003 <5 <5 <5 <5 <5 <5

1.2-Dichlorobenzene ug/L 0.16 L5 0.001 0.001 <5 <5 <5 <5 <5 <5

1.2.4-Trichlorobenzene ug/L 0.085 0.03 0.005 0.005 <5 <5 <5 <5 <5 <5

1.2.3-Trichlorobenzene ug/L 0.003 0.03 0.005 0.005 <5 <5 <5 <5 <5 <5

Trihalomethanes

Chloroform Hg/L <5 <5 <5 <5 <5 <5

Bromodichloromethane Hg/L <5 <5 <5 <5 5 <5

Dibromochloromethane Hg/L <5 <5 <5 12 20 <5

Bromoform pg/L <5 <5 <5 13 22 <5

Phenolic Compounds

Phenol Hg/L 320 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2-Chlorophenol ug/L 340 300 0.1 3000 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2-Methylphenol Hg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
3- & 4-Methylphenol Hg/L <2.0 2.6 <2.0 <2.0 <2.0 <2.0
2-Nitrophenol pg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2.4-Dimethylphenol Hg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2.4-Dichlorophenol ug/L 120 200 0.3 2000 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2.6-Dichlorophenol Hg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
4-Chloro-3-Methylphenol Hg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2.4.6-Trichlorophenol Hg/L 3 20 2 200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2.4.5-Trichlorophenol pg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Pentachlorophenol pg/L 3.6 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Polynuclear Aromatic Hydrocarbons

Naphthalene Hg/L 16 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Acenaphthylene pg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Acenaphthene pg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Fluorene pg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Phenanthrene Hg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Anthracene Hg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Fluoranthene Hg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Pyrene pg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benz(a)anthracene pg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Chrysene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(b)fluoranthene Hg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(k)fluoranthene Hg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(a)pyrene Hg/L 0.01 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Indeno(1.2.3.cd)pyrene pg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Dibenz(a.h)anthracene Hg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(g.h.i))perylene Hg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Total Petroleum Hydrocarbons

C6 - C9 Fraction pg/L <20 <20 <20 <20 <20 <20
C10 - C14 Fraction pg/L <50 <50 <50 <50 <50 <50
C15 - C28 Fraction pg/L <100 <100 <100 <100 <100 260
C29 - C36 Fraction Hg/L <50 <50 270 <50 <50 60

C10 - C36 Fraction (sum) ug/L 600 * <50 <50 270 <50 <50 320

NOTES:

O WNPEF

. SRT Healthy Rivers Action Plan Long Term / Short Term Targets
.pH>6/pH<6
. Average EC threshold for pastures in sandy soils
. Lower guideline limit (upper = 125)
. Lower guideline limit (upper = 12)
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Table 5

Groundwater Results for GME#2

ANZECC & ARMCANZ
Analyte grouping/Analyte | Units I
pH Value pH Unit 6.5-8.5
Electrical Conductivity uS/cm
Total Dissolved Solids mg/L
Suspended Solids mg/L
Turbidity NTU
Total Alkalinity CaCO3 mg/L
Acidity as CaCO; mg/L
Sulfate as SO,* mg/L
Chloride mg/L
Dissolved Metals
Aluminium mg/L 0.055
Arsenic mg/L 0.013
Cadmium mg/L 0.0002
Chromium mg/L
Manganese mg/L 1.9
Nickel mg/L 0.011
Selenium mg/L 0.005
Zinc mg/L 0.008
Iron mg/L 0.3
Ferrous Iron mg/L
Chromium V1 mg/L 0.001
Total Metals
Aluminium mg/L 0.055
Arsenic mg/L 0.013
Cadmium mg/L 0.0002
Chromium mg/L
Copper mg/L 0.0014
Lead mg/L 0.0034
Manganese mg/L 1.9
Molybdenum mg/L
Nickel mg/L 0.011
Selenium mg/L 0.005
Silver mg/L 0.00005
Zinc mg/L 0.008
Iron mg/L 0.3
Mercury mg/L 0.00006
Nutrients
Ammonia as N mg/L 0.9
Nitrite as N mg/L
Nitrate as N mg/L
Kjeldhal Nitrogen mg/L
Total Nitrogen mg/L 1.0/2.0
Total Phosphorus mg/L 0.1/02"
Reactive Phosphorus mg/L
Sulfide mg/L 0.001
COD mg/L
BOD mg/L
Organochlorine Pesticides (OC)
alpha-BHC ug/L
Hexachlorobenzene (HCB) pg/L
beta-BHC ug/L
gamma-BHC ug/L
delta-BHC ug/L
Heptachlor ug/L 0.01
Aldrin pg/L
Heptachlor epoxide ug/L
trans-Chlordane ug/L 0.032
alpha-Endosulfan ug/L 0.03°
cis-Chlordane pg/L 0.03°?
Dieldrin ug/L
4.4°-DDE pg/L
Endrin ug/L 0.01
beta-Endosulfan pg/L 0.03°%
4.4°-DDD pg/L
Endrin aldehyde ug/L
Endosulfan sulfate Hg/L
4.4°-DDT pg/L 0.006
Endrin ketone ug/L
Methoxychlor ug/L
Aldrin plus dieldrin Hg/L
Organophosphorus Pesticides (OP)
Dichlorvos ug/L
Demeton-S-methyl ug/L
Monocrotophos Hg/L
Dimethoate ug/L 0.15
Diazinon ug/L 0.01
Chlorpyrifos-methyl ug/L 0.01
Parathion-methyl| Hg/L
Malathion ug/L 0.05
Fenthion ug/L
Chlorpyrifos ug/L 0.01
Parathion ug/L 0.004
Pirimphos-ethyl ug/L
Chlorfenvinphos ug/L
Bromophos-ethyl ug/L
Fenamiphos Hg/L
Prothiofos ug/L
Ethion ug/L
Carbophenothion ug/L
Azinphos Methy! Hg/L 0.02
Monocyclic Aromatic Hydrocarbons
Benzene ug/L 0.95
Toluene ug/L
Ethylbenzene Hg/L
meta- & para-Xylene pg/L 200
Styrene ug/L
ortho-Xylene ug/L 350
Isopropylbenzene Hg/L
n-Propylbenzene pg/L
1.3.5-Trimethylbenzene ug/L
sec-Butylbenzene ug/L
1.2.4-Trimethylbenzene Hg/L
tert-Butylbenzene pg/L
p-Isopropyltoluene ug/L
n-Butylbenzene ug/L

ADWG DoH ANZECC & ARMCANZ
Drinking Water Drinking Water | Domestic non- Short-term 30/08/2012 |30/08/2012 |30/08/2012 |30/08/2012 |30/08/2012 |30/08/2012
Health Value (HV) A oI Irrigation Water
(AV) groundwater use WRMW1 | WRMW2 | WRMW3 | WRMW4 [ WRMW5 | WRMW6
6.5-8.5
97
474 169 567 83 56 578
950 106 1610 9 660 6
202 32 1120 10.8 854 4
36 3 157 1 <1 10
35 42 18 21 11 39
500 250 5000 123 11 18 2 7 203
250 2500 138 82 219 30 17 153
0.2 2 20 0.09 0.03 0.02 0.06 1.48 0.15
0.01 0.07 2 <0.001 <0.001 0.002 <0.001 0.001 <0.001
0.00 0.02 0.05 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001
1 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
0.50 0.1 5} 10 0.004 0.003 0.108 0.005 0.005 0.032
0.02 0.2 2 0.002 0.006 0.003 0.003 0.004 0.004
0.01 0.1 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
3 30 5 0.006 001 | o0zan|Ncieienn)|
0.33 3 10 0.52 0.75 <0.05 <0.05 0.54 0.11
0.34 0.76 <0.05 <0.05 0.12 <0.05
0.05 0.5 <0.010 <0.010 <0.010 <0.01 <0.010 <0.010
0.2 2 20 7.69 3.15 24.9 1.61 2.57 0.41
0.01 0.07 2 <0.001 <0.001 0.007 <0.001 <0.001 <0.001
0.002 0.02 0.05 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001
1 0.005 0.003 0.044 0.001 0.001 <0.001
2 1 20 5 0.002 0.005 0.036 0.003 0.015 0.003
0.01 0.1 5 0.015 0.003 0.079 002
0.5 0.1 5 10 0.004 0.004 0.129 0.006 0.002 0.034
0.05 0.5 0.05 <0.001 <0.001 0.001 <0.001 <0.001 <0.001
0.02 0.2 2 0.003 0.006 0.019 0.003 0.002 0.003
0.01 0.1 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.1 1 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
3 30 5 0.007 0.079 0.079 0.011 0.007 0.011
0.33 3 10 0.13 3.21
0.001 0.01 0.002 <0.0001 <0.0001 <0.0001 <0.0001
0.03 0.03 0.45 0.05 0.06 0.73
3.0 30 0.02 0.01 0.02 <0.01 <0.01 0.02
50 500 491 1.09 0.31 4.92 2.03 1.43
1.4 0.3 1.4 1.1 1.5 1.1
6.3 1.4 1.7 6 3.5 2.6
0.19 0.03 0.51 0.12 0.23 0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1
14 <5 21 7 <5 30
<2 <2 5 <2 3 2
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
0.05 0.3 3 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
0.01 1 10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
0.05 30 30 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
0.01 1 10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
0.06 30 0.1 <2 <2 <2 <2 <2 <2
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<2 <2 <2 <2 <2 <2
0.010 0.3 3 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<2 <2 <2 <2 <2 <2
50 50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1 3 1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
10 100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<2 <2 <2 <2 <2 <2
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
10 10 <2 <2 <2 <2 <2 <2
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
0.001 0.01 - - - - - -
0.80 0.025 0.025 - - - - - -
0.30 0.003 0.003 - - - - - -
0.03 0.004 0.004 <5 <5 <5 <5 <5 <5
<5 <5 <5 <5 <5 <5
<5 <5 <5 <5 <5 <5
<5 <5 <5 <5 <5 <5
<5 <5 <5 <5 <5 <5
<5 <5 <5 <5 <5 <5
<5 <5 <5 <5 <5 <5
<5 <5 <5 <5 <5 <5
<5 <5 <5 <5 <5 <5
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Oxygenated Compounds

Vinyl Acetate pg/L <50 <50 <50 <50 <50 <50
2-Butanone (MEK) ug/L <50 <50 <50 <50 <50 <50
4-Methyl-2-pentanone (MIBK) ug/L <50 <50 <50 <50 <50 <50
2-Hexanone (MBK) ug/L <50 <50 <50 <50 <50 <50
Sulfonated Compounds
Carbon disulfide ug/L _ _ <5 <5 <5 <5 <5 <5
Fumigants
2.2-Dichloropropane ug/L <5 <5 <5 <5 <5 <5
1.2-Dichloropropane ug/L <5 <5 <5 <5 <5 <5
cis-1.3-Dichloropropylene pg/L <5 <5 <5 <5 <5 <5
trans-1.3-Dichloropropylene ug/L <5 <5 <5 <5 <5 <5
1.2-Dibromoethane (EDB) ug/L <5 <5 <5 <5 <5 <5
Halogenated Aliphatic Compounds
Dichlorodifluoromethane pg/L <50 <50 <50 <50 <50 <50
Chloromethane pg/L <50 <50 <50 <50 <50 <50
Vinyl chloride ug/L 0.0003 0.003 <50 <50 <50 <50 <50 <50
Bromomethane pg/L <50 <50 <50 <50 <50 <50
Chloroethane ug/L <50 <50 <50 <50 <50 <50
Trichlorofluoromethane pg/L <50 <50 <50 <50 <50 <50
1.1-Dichloroethene ug/L 0.03 0.3 <5 <5 <5 <5 <5 <5
lodomethane ug/L <5 <5 <5 <5 <5 <5
trans-1.2-Dichloroethene ug/L <5 <5 <5 <5 <5 <5
1.1-Dichloroethane pg/L <5 <5 <5 <5 <5 <5
cis-1.2-Dichloroethene pg/L <5 <5 <5 <5 <5 <5
1.1.1-Trichloroethane ug/L <5 <5 <5 <5 <5 <5
1.1-Dichloropropylene ug/L <5 <5 <5 <5 <5 <5
Carbon Tetrachloride ug/L <5 <5 <5 <5 <5 <5
1.2-Dichloroethane pg/L 0.003 0.03 <5 <5 <5 <5 <5 <5
Trichloroethene ug/L <5 <5 <5 <5 <5 <5
Dibromomethane ug/L <5 <5 <5 <5 <5 <5
1.1.2-Trichloroethane ug/L 6500 <5 <5 <5 <5 <5 <5
1.3-Dichloropropane pg/L <5 <5 <5 <5 <5 <5
Tetrachloroethene pg/L 0.05 0.5 <5 <5 <5 <5 <5 <5
1.1.1.2-Tetrachloroethane ug/L <5 <5 <5 <5 <5 <5
trans-1.4-Dichloro-2-butene ug/L <5 <5 <5 <5 <5 <5
cis-1.4-Dichloro-2-butene ug/L <5 <5 <5 <5 <5 <5
1.1.2.2-Tetrachloroethane pg/L <5 <5 <5 <5 <5 <5
1.2.3-Trichloropropane pg/L <5 <5 <5 <5 <5 <5
Pentachloroethane ug/L <5 <5 <5 <5 <5 <5
1.2-Dibromo-3-chloropropane ug/L <5 <5 <5 <5 <5 <5
Hexachlorobutadiene ug/L <5 <5 <5 <5 <5 <5
Halogenated Aromatic Compounds
Chlorobenzene ug/L 0.30 0.01 0.01 <5 <5 <5 <5 <5 <5
Bromobenzene ug/L <5 <5 <5 <5 <5 <5
2-Chlorotoluene ug/L <5 <5 <5 <5 <5 <5
4-Chlorotoluene pg/L <5 <5 <5 <5 <5 <5
1.3-Dichlorobenzene pg/L 0.26 0.02 0.02 <5 <5 <5 <5 <5 <5
1.4-Dichlorobenzene ug/L 0.06 0.04 0.003 0.003 <5 <5 <5 <5 <5 <5
1.2-Dichlorobenzene pg/L 0.16 15 0.001 0.001 <5 <5 <5 <5 <5 <5
1.2.4-Trichlorobenzene ug/L 0.085 0.03 0.005 0.005 <5 <5 <5 <5 <5 <5
1.2.3-Trichlorobenzene ug/L 0.003 0.03 0.005 0.005 <5 <5 <5 <5 <5 <5
Trihalomethanes
Chloroform pg/L <5 <5 <5 <5 <5 <5
Bromodichloromethane ug/L <5 <5 <5 <5 <5 <5
Dibromochloromethane pg/L <5 <5 <5 <5 <5 <5
Bromoform ug/L <5 <5 <5 <5 <5 <5
Phenolic Compounds
Phenol ug/L 320 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2-Chlorophenol pg/L 340 300 0.1 3000 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2-Methylphenol pg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
3- & 4-Methylphenol ug/L <2.0 <2.0 3.3 <2.0 <2.0 <2.0
2-Nitrophenol ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2.4-Dimethylphenol ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2.4-Dichlorophenol ug/L 120 200 0.3 2000 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2.6-Dichlorophenol Hg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
4-Chloro-3-Methylphenol ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2.4.6-Trichlorophenol pg/L 3 20 2 200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2.4.5-Trichlorophenol ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Pentachlorophenol pg/L 3.6 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Polynuclear Aromatic Hydrocarbons
Naphthalene ug/L 16 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Acenaphthylene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Acenaphthene pg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Fluorene Hg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Phenanthrene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Anthracene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Fluoranthene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Pyrene pg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benz(a)anthracene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Chrysene pg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(b)fluoranthene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(k)fluoranthene pg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(a)pyrene pg/L 0.01 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Indeno(1.2.3.cd)pyrene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Dibenz(a.h)anthracene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(g.h.i)perylene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Total Petroleum Hydrocarbons
C6 - C9 Fraction ug/L <20 <20 <20 <20 <20 <20
C10 - C14 Fraction ug/L <50 <50 <50 <50 <50 <50
C15 - C28 Fraction ug/L <100 <100 <100 <100 <100 380
C29 - C36 Fraction pg/L <50 <50 <50 <50 <50 <50
C10 - C36 Fraction (sum) ug/L 600 * <50 <50 <50 <50 <50 380
NOTES: 1. SRT Healthy Rivers Action Plan Long Term / Short Term Targets

2.pH>6/pH<6

3. Average EC threshold for pastures in sandy soils

4. Lower guideline limit (upper = 125)
5. Lower guideline limit (upper = 12)
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4.10 Groundwater Monitoring Levels Summary

For the purposes of the OS, WRMW1 was the major location of focus considering
that groundwater abstraction bores WRPB1, WRPB2 and WRPB3 are proposed for
construction in the adjacent area.

Groundwater was intercepted for WRMW1 at a depth of 23.581 mAHD in GME#1,
following the installation of the bore and logging of subsurface geology. In GME#2,
some three months later, groundwater was recorded at 23.836 mAHD, a rise of
some 0.255 m.

WRMW1 was installed to a depth of 6 m, constructed with screen from 3.0 — 6.0
mBGL and had a recorded stickup height of 0.45 mAGL. The mTOC RL surveyed
was 27.281 m (Appendix D). The screened interval extends from approximately 3.0
mBGL to 6.0 mBGL (RL 23.831 to 20.831 mAHD), which consists of yellow
sands/brown clay at 3.0 mBGL, tending to red clay at 5.0 — 6.0 mBGL.

411 Groundwater Monitoring Results Summary

The following notes are the summaries of laboratory results and the comparison to
assessment criteria for GME#1 and GME#2:

Total Petroleum Hydrocarbons (TPH)
Laboratory results for GME#1 indicate the presence of TPHs in WRMW3 and
WRMWB6, however detections are below assessment criteria.

Results for GME#2 reveal presence of TPHs in WRMW6 only, and detections are
also below assessment criteria.

Monocyclic Aromatic Hydrocarbons (MAH)
MAHs were not detected in any of the samples analysed for GME#1 or GME#2.

Polycyclic Aromatic Hydrocarbons
PAHs were not detected in any of the samples analysed for GME#1 or GME#2.

Phenols
Laboratory results for GME#1 indicate the presence of 3-&4-Methylphenol within
WRMW?2. All other sample detects were below laboratory detection limits.

Results for GME#2 revealed a detection of 3-&4-Methylphenol within WRMW 3, with
WRMW?2 and all other samples being below laboratory detection limits.

Total Metals
The following total metals exceedances were detected:

e Aluminium exceeded the following assessment criteria at the associated
locations in GME#1,;

o WRMW3 exceeded all assessment criteria;
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o WRMW1, WRMW2 and WRMWS5 exceeded all assessment criteria
excluding the Short-term Irrigation levels;

o WRMW4 exceeded the Domestic Non-potable groundwater use,
Drinking Water Aesthetic Values, Fresh Waters criteria, and;

o WRMWSG6 exceeded Drinking Water Aesthetic Values and Fresh Waters
criteria.
e Aluminium exceeded the following assessment criteria at the associated
locations in GME#2;
o WRMWa3 exceeded all assessment criteria;

o WRMW1 exceeded all assessment criteria excluding the Short-term
Irrigation levels;

o WRMW2 and WRMWS5 exceeded all assessment criteria excluding
both Short-term Irrigation and Long-term Irrigation levels, and;

o WRMW4 and WRMW6 exceeded Drinking Water Aesthetic Values and
Fresh Waters criteria.

e Copper exceeded the Fresh Waters and Marine Waters criteria for all
locations in GME#1 and GME#2;

e Lead was exceeded for the following assessment criteria at the associated
locations in GME#1;

o WRMW1 - WRMWS5 exceeded Drinking Water Health Values, Fresh
Waters and Marine Waters criteria, and,;

o WRMWSG6 exceeded Marine Waters and Fresh Waters criteria.
e Lead was exceeded for the following assessment criteria at the associated
locations in GME#2;

o WRMW1 and WRMW3 exceeded Drinking Water Health Values, Fresh
Waters and Marine Waters criteria, and;

o WRMW4 and WRMW6 exceeded Marine Waters and Fresh Waters
criteria.

e Manganese exceeded Drinking Water Aesthetic Values, Drinking Water
Health Values, and Fresh Waters criteria at WRMW3 for GME#1 and GME#2;

¢ Nickel exceeded Fresh Waters criteria in WRMW3 in GME#1 and for GME#2;

e Zinc exceeded the following assessment criteria at the following locations in
GME#1,

o Fresh Waters and Marine Waters criteria was exceeded at WRMW2,
WRMW3 and WRMW4, and;

o Fresh Waters criteria were exceeded at WRWRMW5 and WRWRMW6.
e Zinc exceeded the following assessment criteria at the following locations in
GME#2;

o Marine Waters and Fresh Waters criteria was exceeded at WRMW?2
and WRMW3, and;

o Fresh Waters criteria was exceeded at WRMW4 and WRMW6.
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e Iron exceeded assessment criteria at the following locations for the associated
locations in GME#1;

o WRMW3 and WRMWG6 exceeded all assessment criteria,

o WRMW?2 exceeded all assessment criteria with the exception of Short-
term Irrigation criteria;

o Drinking Water Aesthetic Values, Long-term Irrigation, Fresh Waters
and Marine waters criteria was exceeded at WRMW4 and WRMWS5,
and;

o WRMW1 exceeded Short-term Irrigation criteria.

¢ Iron exceeded assessment criteria at the following locations for the associated
locations in GME#2;

o WRMWS3 exceeded all assessment criteria;

o WRMWG6 exceeded all assessment criteria, excluding Short-term
Irrigation;

o WRMW2 and WRMW4 exceeded all assessment criteria, with the
exception of Short-term Irrigation Water and Domestic non-potable
groundwater use, and;

o WRMW1 exceeded Long-term Irrigation Water criteria.
e Mercury exceeded Fresh Waters criteria at WRMW1 and WRMW?2 in GME 1

Mercury was not detected in any locations during GME#2. Nickel exceeded Fresh
Waters criteria in GME#2 but did not exceed it during GME#1. Total metals
concentrations that exceeded relevant criteria in general were less in GME#2 than in
GME#1.

Dissolved Metals

In GME#2, dissolved metals were selected for analysis in consideration of the
elevated number of detects for total metals during GME#1. There was thought that
higher than expected Total Suspended Solids (TSS) may have atrtificially increased
these background results for total metals. The following dissolved metals exceeded
assessment criteria in GME#2:

e Aluminium in WRMWS5 exceeded Drinking Water Aesthetic Value and Fresh
Waters criteria, with WRMW1, WRMW4 and WRMW&6 exceeding Fresh
Waters criteria only;

e Zinc in WRMW2, WRMW5 and WRMW6 exceeded Marine Waters criteria,
whilst WRMW1 and WRMW4 exceeded Fresh Waters criteria only, and;

e [ronin WRMW1, WRMW2 and WRMWS5 exceeded Fresh Waters criteria.

OC Pesticides
OC pesticides were below laboratory assessment criteria for all laboratory samples
during GME#1 and GME#2.

OP Pesticides

OP pesticides were not detected in any of the samples analysed. It is noted that the
primary laboratory detection limits were not low enough to detect methyl parathion at
DNPGW trigger values during both GME#1 and GME#2.
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Major Anions and Cations
No exceedances were identified in GME#1 or GME#2.

Nutrients
Ammonia (NH3-N) exceeded Fresh and Marine Water criteria for WRWRMW6 in
GME#1 but did not exceed any criteria in GME#2.

Total Nitrogen exceeded Fresh Waters assessment criteria for WRMW1, WRMW2,
WRMW4 and WRMW6 in GME#1, with WRMW1 — WRMWG6 all exceeding Fresh
Waters criteria for GME#2.

Total Phosphorus exceeded Fresh Waters criteria at WRMW2 and WRMW3 in
GME#1, with WRMW1, WRMW3, WRMW4 and WRMWS5 all exceeding Fresh
Waters criteria in GME#2.

WRMW1 exceeded Fresh Waters criteria for Sulphide in GME 1, with no
exceedences reported for GME 2.

4.12 Groundwater Monitoring Discussion

Conductivity results from WRMW1 — WRMWS6 indicate that water beneath the Site is
Fresh, as does the regional salinity data (DoW, 2004). These results indicate that
the clay layer between aquifers may not be complete, and there may be a
connection between a shallow aquifer across the Site and the Superficial Swan
Aquifer below.

pH levels are considered fresh to mildly acidic. pH was in the Fresh Waters and
Drinking Water Aesthetic Value ranges for WRMW1 but values were below these
ranges and also marginally below the range for Long-term Irrigation in WRMW2,
WRMW4, WRMW5 and WRMW6. However this is considered to be an acceptable
range for pH values for groundwater within this locality.

Metalloid results (dissolved) were considered more representative of the Site in
GME#2 and of the water quality proposed for abstraction, as these may have been
artificially elevated by suspended solids in total metals results for GME#1. Levels
are considered suitable for groundwater abstraction.

Despite that nutrient levels were slightly elevated above ANZECC criteria, surface
waters are not located in the immediate vicinity of the Site and downstream
receptors of the groundwater flux are likely to be more significantly impacted by land
uses to the north.
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4.13 Previous Groundwater Modelling

A simplified numerical model of the groundwater conditions and abstraction regime
proposed was constructed by NTEC (2012) to estimate drawdown at the Site.
Differential results and estimates for environmental impacts were obtained, as a
hydrogeological study has not yet been completed for the Site.

4.14 Groundwater Modelling Characteristics Adopted

The model consisted of the Superficial Swan Aquifer in the region of the site,
consisting of the following characteristics:

¢ An unconfined homogeneous aquifer (as water quality results and well logs
have suggested that this is most likely to be the case);

e Horizontal ground surface at 27 mAHD;

e Horizontal water table at 22 mAHD;

e Horizontal base of aquifer at 5 mAHD for total depth of 22 m;
e Saturated thickness of 17 m;

¢ No connection to underlying aquifers;

¢ No net rainfall recharge (to provide conservative over-estimate of pumping
impact); and,

e Horizontal and vertical hydraulic conductivity through the aquifer, and adopted
yield values based on the PRAMS model.

Abstraction was represented with a single pumping bore located in the south west
corner of the Site, although three separate bores will be used for the proposed
abstraction, pumping simultaneously within 30 m of each other. The bore was
screened at the bottom of the Superficial Swan Aquifer. Pumping rates were 300
ML/yr (or 821.3 m*/day). Pumping was assumed to be continuous for three years in
the scenario, with the model run for an additional 10 years in order to simulate the
rates of groundwater recovery/aquifer recharge.

4.15 Groundwater Modelling Results

Figure 6 demonstrates the drawdown affect after three years of pumping from the
water table. The monitoring bore adjacent to the pumping bore, WRMW1
experiences 1.40 m of drawdown, with a drawdown contour of 0.2 m stretching to a
radius of approximately 1.6 km from the modelled pumping bore. Drawdown does
not occur beyond the Darling Fault.
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Figure 6 Modelled Drawdown after 3 years of GW Abstraction
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Since the precise geographic locations for nearby users are not available, it is not possible to
guantify impacts. Twelve (12) licensed groundwater bores may encounter drawdown impacts of
up to 0.2 m. Three (3) licensees will have impacts exceeding 0.6 m drawdown and five (5)
licensees will sustain impacts up to 0.3 m. Twenty three (23) other licensed locations may have
impacts exceeding 0.1 m of drawdown.

The conservation area has WRMWa3 situated adjacent to the north. Drawdown of the water table
at this bore is expected to be 0.56 m, with all of the conservation area lying within the 0. m
drawdown contour, following three years of groundwater abstraction.

Figure 7 shows the drawdown from one, two, five and ten years after pumping ceases.
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Figure 7 Drawdown Recovery: (A) One, (B) Two, (C) Five and (D) Ten - Years Following Abstraction
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4.16 Groundwater Modelling Discussion

Modelling results indicated that after three years, proposed abstraction induced up to
0.7 m of additional drawdown from nearby licensed groundwater users or
conservation areas. This was dependent on the location of the three proposed
pumping bores, in relation to the one used in the model. Groundwater levels are
expected to recover quickly, with a drawdown of less than 0.2 m at all locations,
following cessation of pumping. Variable aquifer thickness, groundwater flux in the
region and rainfall recharge could be additional variables to consider, for a more
representative outcome.
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5 IDENTIFYING AND MANAGING IMPACTS

The anticipated impacts and risks likely to evolve from the proposed abstraction - to
local groundwater, nearby users and local ecology are identified, discussed and
addressed with management responses in Table 6.

Consultation with the DoW about each management objective will take place, before

the groundwater license is issued.

Any amendments to issues and strategies

included in Table 6 will be included in the 5C water license and an amended version

of this OS.
Table 6 Issues and Management Strategies for Proposed Abstraction
Issue Mana_tgement Measurement Management Response
Objective

for abstraction

Reliable water supply

Maintain a supply
of water that
satisfies 300 ML/yr
whilst not drawing
down the
groundwater level
excessively

Monthly groundwater
level measurement of
site monitoring wells

¢ Reduce the need for
continuous groundwater
abstraction once the
water storage tanks are
filled to a safe but
sustainable level for site
works

e  Only abstract 821.3
m3/day (across WRPB1,
WRPB2 and WRPB3) to
avoid excess drawdown
of the aquifer, especially
during drier months.

e Abstract less water
during rain periods and
also if water storage
tanks have a large
surplus of water not
being allocated for site
use

Salinity and Water
Quality

Salinity of water
abstracted to
remain less than
1000 mg/L TDS
Groundwater
quality to remain
unchanged from
the background
readings obtained
by MDWES (no
additional
exceedences of
sampling criteria)

Monitoring bores
WRMW1 - WRMW6 and
abstraction bores
WRPB1 - WRPB3
sampled monthly for
water quality

Monitoring of the
standpipe water/outlet
from Storage Tanks
monthly to avoid stored
water becoming stagnant

¢ Notify the DoW as
specified in the water
license - if any changes
to groundwater are
detected

e Re-sample from the
groundwater location
where the change in
water quality is detected,
and consult the DoW for
further recommendations

Other users

Do not impact on
neighbouring
water availability
Keep drawdown to
a minimum for
neighbouring
users

Water level measured
monthly from WRMW1 —
WRMW6
WRMW1-WRMW6 will
be considered as
observation bores for the
abstraction

e Make other users aware
of abstraction proposal

¢ Reduce abstraction
rate/frequency if
drawdown exceeds
those amounts
anticipated to occur from
modelling outcomes
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Risk of flooding
during abstraction

Keep watertable
below a specific
level if possible
Have capacity to
extract additional
water or install
additional
production bores if
required to lower
groundwater RL

Water levels measured
monthly in monitoring
bores (WRMW1 —
WRMW®) but this can be
increased to weekly if
flooding or groundwater
recharge becomes a
concern

Contact DoW in the
event of flooding for
approval to abstract
additional groundwater
or to install additional
production bores if
required, also if to
monitor water levels
more frequently

Disturbance to Flora

Abstraction does
not impact on the
health of natural
flora, especially in
Bush Forever Site

#122

Flora surveys, and water
level monitoring monthly
- for the Bush Forever
Site #122

Ecologist to examine
trends in groundwater
abstraction, comparing it
to flora health
Abstraction
volumes/frequency to be

reduced if flora surveys
reveals species
declination as a result of
site abstraction

e No natural flora
remains at the Site

5.1 Changes to Water Quality

Any alterations to the pH, salinity and chemistry of the groundwater during
abstraction, may have an adverse impact on the quality of groundwater used for dust
suppression and soil compaction within the vicinity of the Site. This will be monitored
in monthly sampling rounds for monitoring (or observation) bores at the Site, and a
monitoring well present in Bush Forever Site #122 to the south east.

The Client has been advised that these abstraction activities on Site will require a
formal licence (according to Section 5C of the RWI Act) to take groundwater from the
three newly proposed production bores, issued by the DoW. An application for this
licence accompanies this OS.

5.2 Timeframe for Proposed Abstraction

Commencement of the abstraction proposal is expected in early 2013. Production
bore installation and commissioning, as well as the mobilisation of bore head works,
generators, piping and two (2) groundwater storage tanks for sustaining three (3)
production bores is expected to take about 8 weeks. It is assumed that groundwater
abstraction for dust suppression and soil compaction activities will be continuous for
three years and pumping shared across each production bore, although this may
change to an intermittent pumping schedule, based on weather conditions and the
amount of drawdown/recharge experienced at the Site and surrounds once pumping
commences.

5.3 Dewatering Rates

Groundwater abstraction rates for the duration of pumping are expected to be in the
order of 300 ML/year, or 821.3 m3/day. Pumping may be allocated across either
one, two or all three of WRPB1, WRPB2 and WRPB3 at any given time. A pumping
schedule may be adopted to reprieve any tired or damaged bores and continue
pumping others that are in more suitable working condition, but this is yet to be
decided.
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54 Radius of Influence

Based on the outcomes of NTEC (2012) the estimated maximum radius of influence
is roughly 1.95 km meters for a maximum drawdown of 0.1 m, and estimated
maximum drawdown for the proposal is approximately 1.2 m in WRMW?2, the most
proximate bore to the area on Site that is proposed for abstraction.

A search of the DoW online Water Register was conducted by MDWES to identify
groundwater bores surrounding the Site (Appendix C). Twelve licensed groundwater
bores may encounter drawdown impacts of up to 0.2 m. Three licensees will have
impacts exceeding 0.6 m drawdown and five licensees will sustain impacts up to
0.3m. Twenty-three other licensed locations may have impacts exceeding 0.1 m
drawdown. Levels in WRMW3 adjacent to Bush Forever Site number #122, are
projected to fall by 0.4 m over the full 4 to 5 years of pumping.

Despite being within the radius of influence; no adverse environmental drawdown
effects (for flora or water quality) are anticipated to be observed in the neighbouring
licensee bores surrounding the Site, due to the minimal drawdown of the Superficial
Swan Aquifer during abstraction and the rapid recharge anticipated to follow once
pumping is complete. Even for the location revealing the greatest amount of
drawdown (shown in the modelling), the quantity is considered representative of
seasonal groundwater level change and may be offset by increased rainfall during
winter months.

MDW Environmental Services
Job # E2012-031 Hazelland Landfill Site, Hazelmere — Operating Strategy 30



6 OPERATING RULES

6.1

Abstraction Bore Network

Most of the operating controls for this proposal are to govern the operation of the
abstraction bore network. These will vary seasonally and under different operating
conditions. One production bore may operate as a primary source, with secondaries
or back-up bores on standby, but all are expected to operate simultaneously — at
least for the commencement of groundwater abstraction at the Site.

Table 7 Rules for Operating Groundwater Abstraction bores
Installed pumping . Bore abstraction
Bore name capacity (L/sec) Operating protocols strategy
e Eachboreis Bores may be turned on
designed to pump at or off depending on
3 x the rate required amount of abstraction
when all three required and this could
abstraction bores vary based on seasonal
are pumping weather conditions, flood
simultaneously occurrence, if storage
e Basedonthe water supply reaches
number of bores capacity, or if one or
utilised at a time, a multiple bores go offline
rate of 9.505 L/sec, at once
821.3 m3/day or Continuous abstraction is
i best suited to occur in
309 MIT/year is to be winter and spring, so that
maintained under water can be stored up
WRPB1, normal pumping for Summer and Autumn
WRPB2 and Max 15 L/sec conditions (when groundwater
WRPB3 levels are anticipated to

be at the lowest
annually, and when
aquifer stresses are
considered to be the
highest annually)
Winter is the period
where an equilibrium
could be met between
natural drawdown and
abstraction, meaning
little change in water
levels at the Site may
result for continuous
pumping at that time of
the year
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7 MONITORING AND REPORTING

Metering of all water abstracted, stored and used at the Site will be completed
monthly for the duration of rehabilitation (Table 8). From 1% July 2010, the DowW
specified that for sites abstracting 50 ML/year or greater must be metered at all
abstraction points, in this case WRPB1, WRPB2 and WRPB3. The conditions of the
future water license will specify the recording dates for totals, calibration of meters
and forwarding dates for information to the DoW. Meters will be installed prior to
groundwater abstraction commencing, with date and serial number noted. Meters
approved for use in Western Australia are gazetted as the Rights in Water

and Irrigation (Approved Meters) Order (2009).

Water level monitoring in the groundwater monitoring wells (WRMW1 — WRMW6)
will also occur monthly (Table 9). Water quality monitoring will be completed for the
duration of abstraction and in accordance with monitoring schedules detailed in
Table 10. All monitoring of water quality will be completed by a suitably qualified
person, using calibrated equipment, of samples that are representative of the
aquifer, water stored or used.

At the conclusion of all required groundwater abstraction, a laboratory sample will be
collected from each of the six monitoring wells - for comparison to background water
quality readings obtained in the initial GME#1 investigation completed by MDWES.
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Table 8 Water Use Measurement

Meter :
Draw point Meter description maintenance/calibration B
meter data
schedule

WRPBL ABB (Totaliser, rate) Bi-annually (At the start of Monthly (last day of the
Run hours (headworks) May and November) month)

WRPB2 ABB (Totaliser, rate) Bi-annually (At the start of Monthly (last day of the
Run hours (headworks) May and November) month)

WRPB3 ABB (Totaliser, rate) Bi-annually (At the start of Monthly (last day of the

Run hours (headworks

May and November)

month)

Storage outlet

ABB (Totaliser, rate)

Bi-annually (At the start of
May and November)

Monthly (last day of the
month)

Bi-annually (At the start of

Monthly (last day of the

Standpipe ABB (Totaliser, rate) May and November) month)
Table 9 Water Level Monitoring
o Location
Monitoring bore Frequency
Easting Northing

WRMW1 406504.4 6467036.79 Monthly (around the 15th)
WRMW?2 406693.90 6466947.24 Monthly (around the 15th)
WRMW3 406997.15 6466823.95 Monthly (around the 15th)
WRMW4 406617.75 6467311.73 Monthly (around the 15th)
WRMW5S 406731.40 6467262.78 Monthly (around the 15th)
WRMW6 406998.45 6467183.20 Monthly (around the 15th)
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Table 10 Water Quality Monitoring

Water
quality
sampling

Location

Easting

Northing

Parameters

Frequency

WRMW1

406504.4

6467036.79

WRMW?2

406693.90

6466947.24

WRMW3

406997.15

6466823.95

WRMW4

406617.75

6467311.73

WRMW5

406731.40

6467262.78

WRMW6

406998.45

6467183.20

Field: pH, EC, DO,
Temperature, Redox, TTA,
TALK

Laboratory: pH, EC, TDS, TSS,
Acidity, Alkalinity, SO42, S, CI
Dissolved Al, As, Cd, Cr, Fe,
Mn, Ni, Se, Zn

TP, TN, FRP

Monthly (around the 15th)

Monthly (around the 15th)

Monthly (around the 15th)

Monthly (around the 15th)

Monthly (around the 15th)

Monthly (around the 15th)

WRPB1

TBA

TBA

WRPB2

TBA

TBA

WRPB3

TBA

TBA

Field: pH, EC, DO,
Temperature, Redox, TTA,
TALK, Standing water level
(from dip tube)

Laboratory: pH, EC, TDS, TSS,
Acidity, Alkalinity,

so,”, 8%, Cr

Dissolved Ag, Al, As, Cd, Cr, Fe,
Hg, Mo, Ni, Pb, Se, Zn, TP, TN,

FRP

Monthly (around the 15th)

Storage Outlet

TBA

TBA

Field: pH, EC, DO,
Temperature, Redox, TTA,
TALK

Laboratory: pH, EC, TDS, TSS,
Acidity, Alkalinity, SO,*, S, CI

Dissolved Ag, Al, As, Cd, Cr, Fe,
Hg, Mo, Ni, Pb, Se, Zn, TP, TN,

FRP

Monthly (around the 15th)

Standpipe

TBA

TBA

Field: pH, EC, DO,
Temperature, Redox, TTA,
TALK

Laboratory: pH, EC, TDS, TSS,
Acidity, Alkalinity, SO,*, S*, CI

Dissolved Ag, Al, As, Cd, Cr, Fe,
Hg, Mo, Ni, Pb, Se, Zn, TP, TN,

FRP, Nitrate and Iron

Monthly (around the 15th)
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7.1 Environmental Performance Indicators

As the groundwater monitoring indicated in GME#1 that the water beneath the Site is
fresh to mildly acidic, groundwater field and laboratory analysis results will be
compared against the Freshwater and Marine Ecosystem Trigger Values for the
duration of groundwater abstraction.

Although no ASS have been identified at the Site, areas of high risk are present to
the west of the Site. Therefore groundwater field and laboratory results will be
monitored against the DEC’s treatment and ASS disturbance trigger values in the
event that pH levels increase in acidity levels and drop outside the range acceptable
for Freshwater criteria and Marine Ecosystem values.

Groundwater laboratory analysis results will also be compared against the
background results from GME#1 - to monitor potential changes in groundwater
quality due to drawdown effects from abstraction. A change in background
concentrations of 10% will be used as a trigger value to prompt investigation into the
cause of the results.

Table 11 summarises the assessment criteria that will be used as environmental
performance indicators.
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Table 11 Summary of Assessment Criteria

Application

Assessment Criteria

Source

Monitoring Wells
Field Analysis

Freshwater and Marine Ecosystem
Trigger Values

DEC (2010) Contaminated Site Management
Series - Assessment Levels for Soil, Sediment
and Water

DEC Treatment Trigger Values (pH
and TTA)

DEC (2011) Treatment and Management of
Soils and Water in Acid Sulfate Soil
Landscapes. S5.3.6

Chemical Indicators of ASS
Disturbance

(PH)

DEC (2011) Treatment and Management of
Soils and Water in Acid Sulfate Soil
Landscapes. S5.3.1

Monitoring Well
Laboratory Analysis

Freshwater and Marine Ecosystem
Trigger Values

DEC (2010) Contaminated Site Management
Series - Assessment Levels for Soil, Sediment
and Water

DEC Treatment Trigger Values (pH
and TTA)

DEC (2011) Treatment and Management of
Soils and Water in Acid Sulfate Soil
Landscapes. S5.3.6

Chemical Indicators of ASS
Disturbance

(pH, Dissolved Aluminium,
Alkalinity:Sulfate, Sulfate:Chloride)

DEC (2011) Treatment and Management of
Soils and Water in Acid Sulfate Soil
Landscapes. S5.3.1

10% Change in Background
groundwater quality results

Golders (2011b) and MDWES sampling 5/7/12
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8 CONTINGENCY PROGRAM
8.1 Groundwater Quality

In the event that groundwater quality of groundwater (either abstracted, stored or
used) significantly breaches the environmental performance indicators, the relevant
location will be re-sampled. If results indicate a continued breach, abstraction
pumping rates and monitoring schedules will be revised.

If water quality results continue to indicate an impact on abstracted, stored or used
groundwater — as a result of abstraction, pumping will be reduced (if safe to do so)
and alternative management options explored.

8.2 Groundwater Drawdown

In the event that the groundwater levels in monitoring bores (WRMW1 — WRMW6)
indicate possible offsite drawdown or potential impact on other users greater than
those outcomes determined in the groundwater modelling by (NTEC 2012), the
abstraction/water distribution network and bore abstraction rate will be revised.

8.3 Destruction of Groundwater Wells or Damage to Infrastructure

Should any groundwater monitoring wells or groundwater abstraction wells be
destroyed during the Site works, replacement wells will be installed immediately.

It is recommended that the Site maintains a backlog supply of replacement
groundwater pumps in the event that any working ones burn out or go offline. A
supply of water meters, additional piping, gensets and headworks is also
recommended, given the continuous regime of abstraction. Regular inspections of
the water distribution network, storage tanks and standpipe are advised, to ensure
no water abstracted is lost or wasted.

8.4 Dust Suppression/Soil Compaction or Discharge Effluent Quality

In the event that water quality from the storage tanks significantly exceeds the
environmental performance indicators, an investigation will be conducted to
determine the cause. The Storage Outlet or Standpipe will then be sampled to
confirm compliance.

The following reporting will be undertaken:
e Monthly Monitoring Reports will be submitted by Wasterock.

e At the completion of site works, a Closure Report will be submitted to
Wasterock.  This report will summarise the management measures
undertaken at the Site, the results of all monitoring programs and provide a
discussion of the effectiveness of management strategies employed at the
Site and of any potential risks to human health or the environment.
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9 STATUTORY REQUIREMENTS

All construction personnel associated with the project are required to comply with
provisions of this OS and the requirements of all applicable environmental
legislation, regulations, codes of practice and standards. These include, but are not
limited to:

e Rights in Water and Irrigation Act (1914),

e Environmental Protection Act (1986);

e WA DEC Acid Sulfate Soil Guideline Series “Treatment and Management of
Soils and Water in Acid Sulfate Soil Landscapes” (2011).

10 COMMUNITY CONCERNS REPORTING

Wasterock or MDWES will manage and document a Community Concerns Reporting
procedure. Where concerns are raised by the community or other third parties in
relation to the redevelopment, these concerns will be immediately forwarded to the
Project Manager and if of an environmental nature, be immediately forwarded to
MDWES. The community concerns will be registered and documented, and where
possible, an acknowledgement of the receipt of the community concern will be made.

11 WATER USE EFFICIENCY

A number of water use efficiency measures are proposed for the abstraction
proposal:

e Weekly inspections of abstraction bores WRPB1, WRPB2 and WRPB3;

e Ongoing maintenance of water pipes and monitoring of any leaks between the
abstraction points and storage tanks as required;

e Monitoring of valves at the Standpipe and around the Storage Outlet;

e Monthly recording of water use totals, abstraction totals/rates and portions
stored and used — to track the water balance across the water distribution
network and identify any loss of abstracted water - to the environment.

12 SUMMARY LIST OF COMMITMENTS

Wasterock (the proposed licensee) will comply with this OS as a condition that is to
be specified in Section 5C Water Resource Licence.

The licensee will undertake and report to the DoW, concerning the monitoring
program:
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Summary Monitoring Program

Parameter

measured Sampling site Frequency Time
WRPB1, WRPB2,
Water use WRPB3, Standpipe BY 3|_om each day (or at the
- Monthly beginning and end of any water
measurement outlet, Discharge outlet :

) . discharge event)

(if required)
Water level WRMW1, WRMW?2,

Lo WRMW3, WRMWA4, Monthly Monthly (around the 15th)

monitoring

WRMWS5 and WRMW6

WRMW1, WRMW?2,
WRMW3, WRMW4,
WRMWS5 and WRMWS6, Monthly Monthly (around the 15th)
Storage Outlet and
Standpipe

Water quality
monitoring

Any breach in commitments of the OS, or implementation of any contingency
response, must be reported to the DoW within fourteen (14) days of the breach
becoming aware or contingency response being made.

An annual water use (meter totals) report along with a compliance (monitoring/water
level) report will be submitted to the DoW within seven (7) days and twenty eight (28)
days (respectively) of the end to the annual water year. Strategic Policy 5.03 and
Operating policy 5.1.2 detail the required formats for compilation of these reports.

The OS is to be re-submitted to the DoW for review three (3) months prior to the
expiry date.

MDW Environmental Services
Job # E2012-031 Hazelland Landfill Site, Hazelmere — Operating Strategy 39




REFERENCES

ANZECC (2000) Australian and New Zealand Guidelines for Fresh and Marine Water
Quiality. Australian and New Zealand Environment and Conservation Council
(ANZECC) and Agriculture and Resource Management Council of Australia and New
Zealand (ARMCANZ).

Davidson, W.A. (1995) Hydrogeology and Groundwater Resources of the Perth Region
Western Australia. Geological Survey of Western Australia. Department of Minerals and
Energy.

Davidson, WA and X Yu (2006). Perth regional aquifer modelling system (PRAMS)
model development: Hydrogeology and groundwater modelling, Western Australian
Department of Water, Hydrogeological series HG20.

DEC (2010) Contaminated Site Management Series - Assessment Levels for Soll,
Sediment and Water. Contaminated Sites Branch, Department of Environment and
Conservation.

DEC (2011) Treatment and Management of Soils and Water in Acid Sulfate Soil
Landscapes. Contaminated Sites Branch, Department of Environment and
Conservation.

DoE (2004) Perth Groundwater Atlas (Online), Western Australian Department of
Environment, Available at: http://www.water.wa.gov.au/idelve/gwa/index.isp

DoW (2009) Operational policy 5.12: Hydrogeological reporting associated with a
groundwater well licence, Western Australian Department of Environment

DoW (2009) Strategic policy 5.03 — Metering the taking of water, Western Australian
Department of Environment

Environmental Protection Act 1986

Government of Western Australia (2000). Bush Forever Volume 2: Directory of Bush
Forever Sites, Department of Environmental Protection, accessed 20th September 2012.

Landgate (2012) WA Atlas (Online), Western Australian Land Information
Authority. Available at: http://www?2.landgate.wa.gov.au/bmvf/app/waatlas/

MDW Environmental Services (2012). Groundwater Investigation Report, Lot 20
Adelaide Street Hazelmere, prepared for Wasterock Pty. Ltd.

NTEC Environmental Technology (2012) Groundwater modelling for the Wasterock
Hazelland Landfill site in Hazelmere, Western Australia

Parsons and Brinkerhoff (2006). Site Investigation, Former Adelaide Street landfill Lot 20
Adelaide Street, Hazelmere, Western Australia

Rights in Water and Irrigation Act 1914

MDW Environmental Services
Job # E2012-031 Hazelland Landfill Site, Hazelmere — Operating Strategy 40


http://www.water.wa.gov.au/idelve/gwa/index.jsp
http://www2.landgate.wa.gov.au/bmvf/app/waatlas/

SLIP (2012). Shared Land Information Platform, Landgate on behalf of the State of
Western Australia, https://www?2.landgate.wa.gov.au/, accessed 18th and 28th
September, 2012.

Water Register (2012). Water Register, Western Australian Department of water online
resource at
http://www.water.wa.gov.au/Tools/Maps+and+atlases/Water+Register/default.aspx,
accessed 5 September 2012.

Water Corp. (2007) Industrial Waste Information Brochure — Acceptance Criteria for
Industrial Waste — PUB 06. Water Corporation.

Xu, C., M Canci, M Martin, M Donnelly, and R Stokes (2008). Perth regional aquifer
modelling system (PRAMS) model development: Application of the vertical flux model,
Department of Water, Western Australia, Hydrogeological record series HG27

MDW Environmental Services
Job # E2012-031 Hazelland Landfill Site, Hazelmere — Operating Strategy 41


http://www.water.wa.gov.au/Tools/Maps+and+atlases/Water+Register/default.aspx

FENVIRONMENTAL SERVICES

Appendix A — Soil Bore Logs



Bore Completion Details: MW1

Lithology

Monitoring Bore

monument cover

General Information
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Bore Completion Details: MW2

Lithology

Monitoring
Bore

monument cover

General Information

Standpipe - 0.68 m
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Bore Completion Details: MW3

Lithology

Monitoring Bore

monument cover

General Information

Standpipe - 0.51 m
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Driller: Bannister Drilling & Irrigation
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Bore Completion Details: MW4

Lithology

Monitoring
Bore

monument cover

General Information

Standpipe - 0.64 m

0m
Date: 7/5/12 - 10/5/12
Driller: Bannister Drilling &
Irrigation
Location: 20 Adelaide Street,
Hazelmere
2m Brown Clay
o
zZ
<
)
4m
Ll
=
=z
(o]
£
Fine Sand w
o
6 m
Coarse Sand
-
Ll
=
<
o
O]
8m
Red Clay Depth to Water
10 m

End of Hole 10.0 m




Bore Completion Details: MW5

Lithology

Monitoring
Bore

monument cover

General Information
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Bore Completion Details: MW6

Lithology

Monitoring
Bore

monument cover

General Information

Standpipe - 0.65 m
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Appendix B — DoW Online Search for Groundwater
Licenses
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REPORT

Midland Survey Services

3 Victoria Street MIDLAND WA 6056
Tel: (08) 9374 7777 | Fax: (08) 9374 7799
E-Mail: survey@midlandsurveys.com.au

DATE 29" June 2012 FAX No.
TO Environmental Services ATTENTION | Greg Watts
FROM Chew Chee Xun JOB - DOCUMENT No. | 11460-W1 REV 0

TOTAL PAGES INCLUDING THIS ONE

REPLY REQUIRED No

HEADING

Lot 20 Adelaide Street, Hazelmere

CLIENT ORDER No.

1. Co-ordinates are in metres related to MGA on SSM MV75
2. Levels are in metres related to AHD based on SSM MV75 (RL: 23.0803m)
3. Levels are to top of PVC pipe within outer casing
4. Surveyor: Chew Chee Xun
5. Date of Survey: 29" June 2012
6. Field Book Number: 1215

Name Easting Northing Casing RL(m)

MB1 406504.04 | 6467036.79 27.281

MB2 406693.90 | 6466947.24 30.607

MB3 406997.15 | 6466823.35 34.622

MB4 406617.75 | 6467311.73 27.751

MB5 406731.40 | 6467262.78 29.034

MB6 406998.45 | 6467183.20 31.611
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Approved

Training Manager

Important: The attached information is strictly confidential and intended only for the use of the individual or entity named above. If you
receive this fax and are not the intended recipient, please contact the sender by telephone (reverse charges if necessary) and return the original
message to the above address via Australia Post. Unauthorised accessing, use, or disclosure of the attached information is prohibited.
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