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The conclusions in the Report titled Land-Based Effluent Disposal Assessment Report and MEDLI 2.0
Modelling are Stantec’s professional opinion, as of the time of the Report, and concerning the scope
described in the Report. The opinions in the document are based on conditions and information existing
at the time the scope of work was conducted and do not take into account any subsequent changes.
The Report relates solely to the specific project for which Stantec was retained and the stated purpose
for which the report was prepared. The Report is not to be used or relied on for any variation or extension
of the project, or for any other project or purpose, and any unauthorized use or reliance is at the
recipient’s own risk.
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level of judgment or due diligence in the use of such information, Stantec assumes no responsibility for
the consequences of any error or omission contained therein.

This Report is intended solely for use by the Client in accordance with Stantec’s contract with the Client.
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INTRODUCTION

1.0 INTRODUCTION

Stantec (formerly Cardno) were commissioned by Baralaba South Pty Ltd (formerly Mount Ramsay
Coal Company Pty Ltd and Wonbindi TLO Holdings Pty Limited) a 100% owned subsidiary of the
Baralaba Coal Company, to undertake land-based irrigation modelling using the Model for Effluent
Disposal Using Land Irrigation (MEDLI 2.0) version 2.0 for the Baralaba South Project (the Project).

The Project is a greenfield, open-cut metallurgical coal mine which would extract up to 2.5 million
tonnes per annum (Mtpa) of run-of-mine (ROM) coal to produce pulverised coal injection (PCI) coal
for international export to the steel production industry over a life of 23 years. Mining activities are to
be undertaken within the area of Mining Lease Application (MLA) 700057, whicOh covers a total of
2,214 ha.

The nearest sewage treatment facilities are located in Biloela. A primary sewage treatment process is
proposed to be installed for the Project during construction. Septic tanks will collect liquid and sludge
waste products, which will be routinely transported off-site to Biloela for further processing and
disposal.

During operations, either the primary sewage treatment process will continue to be utilised (for
transport off-site for processing and disposal) or a package Sewage Treatment Plant (STP) will be
constructed within the administration area. The Project is currently in the Environmental Impact
Statement (EIS) phase, and therefore detailed design/operation information is yet to be developed.
During the construction phase up to 268 workers are estimated to be on site at a time, which will
reduce to 155 workers on site at a time during the operation phase.

During both the construction and operation phases, workers will generate domestic wastewater from
staff facilities. The wastewater will include that which is generated from the use of toilets (often
classed as black water) as well as wastewater produced from showers, kitchen facilities and laundries
(often classed as grey water). It is important to recognise that this domestic wastewater does not
include mine affected water or sediment-laden water, which will be stored and handled in a separate
manner. The wastewater from the staff facilities also does not include that from the accommodation
camp which will be located off-site in Baralaba.

1.1.1 ENVIRONMENTAL AUTHORITY REQUIREMENTS

Given that the wastewater system for staff facilities at Baralaba South will cater for more than 21
Equivalent Persons (EPs) (1 EP = 200 L/day), the activity triggers Environmental Relevant Activity
(ERA) 63 for sewage treatment to be added as an ancillary activity to the resource activity
Environmental Authority (EA) being sought from the Department of Environment and Science (DES).

An application for ERA 63 must provide supporting technical information in accordance with the DES
Guideline Application requirements for activities with impacts to land. This guideline encourages the
applicant to:

e Design a sustainable system in accordance with Australian New Zealand Standard AS/NZS
1547:2012 On-site domestic wastewater management; and
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e Undertake validation modelling of the system based on local land and rainfall factors. The
recommended model being the Model for Effluent Disposal using Land Irrigation (MEDLI 2.0)
Version 2.0.

This report therefore centres around AS/NZS 1547:2012 On-site Domestic Wastewater Management,
and validation MEDLI 2.0 modelling of the irrigation site for the Baralaba South Project.
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Project Location
Baralaba South Project
Client South Pty Ltd LEGEND
Author AARC Brisbane — ML 700057 —  Minor road ——  Mountain Range
Date 20-09-2023
Version 1.0 QO Town = = Road Realignment H Baralaba North Mine
CRS GDA2020 / MGA zone 55 .
Sl 1:300000 — Railway —  Waterway

N 0 1 2 3 4km —— Major Road D Banana Local Government Area
BARALABA e

SOUTH Q:\Baralaba Coal\Baralaba South Updated EIS 2023\30 GIS Spatial Data\02 Workspaces_QGI5\20230829_Baralaba_south_update_figures_NJ.qgz

Figure 1-1 Baralaba South Project location (Data source: AARC Environmental)

&
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AIM OF THE ASSESSMENT

2.0 AIM OF THE ASSESSMENT

2.1 OBJECTIVES

The principal objectives of this assessment are to:

e Characterise the estimated wastewater flow rates and treated wastewater quality in terms of Total
Nitrogen, Total Phosphorus, Total Dissolved Salts, Electrical conductivity, pH, E coli
concentrations, Total Suspended Solids, and Biochemical Organic Demand (5 day).

e Use a suitable water balance model, specifically the Model for Effluent Disposal via Land
Irrigation (MEDLI 2.0) to arrive at the appropriate sustainable wet weather storage volume and
area to be irrigated with treated sewage based on the quantity and quality of the treated sewage
expected to be generated; and

e Account for and manage potential impacts of treated sewage irrigation on surface and
groundwater and other environmental values and describe how these impacts will be mitigated so
as not to cause environmental harm or adversely affect relevant environmental values and water
quality objectives.

22 SCOPE OF WORK

The scope of this assessment is limited to assessing the suitability of land areas within the Baralaba
South Project site for effluent disposal via irrigation. The assessment consisted of:

e A desktop review of site topography, hydrology and soil type to select the most suitable effluent
disposal area.

e Using AS1547: 2012 to estimate the irrigation rate using soil condition assumptions obtained
during the review.

e Sampling and analysis of the soil profile within the intended effluent disposal area to assess soil
characteristics, including hydraulic permeability.

e Calculating expected wastewater quality and generation rates for the Project.

¢ Obtaining site-specific climate data for the Baralaba region (particularly rainfall and evaporation
rates);

e Determining the feasibility of using an irrigation system in accordance with AS/NZ 1547:2012.

e Calculating wet weather storage requirements.

e Verifying the suitability of the subsurface irrigation system using MEDLI 2.0; and

e Providing recommendations to improve the performance of the irrigation system.

This report does not include provision for a Site Based Management Plan applicable to the ongoing
operation of a wastewater disposal system. Prior to commissioning, a management document
detailing the ongoing maintenance, emergency response and contingency plans will be required.

2.3 FUNDAMENTALS OF MEDLI 2.0

Irrigation modelling systems offer a way of validating and refining irrigation systems designed in
accordance with AS 1547:2012. Daily time step simulation models such as MEDLI 2.0 are generally
considered a requirement by DES in assessing ERA 63 applications. For this assessment, version
2.0 of MEDLI has been used.

’
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2.3.1 MEDLI 2.0 BACKGROUND

MEDLI 2.0 is a modelling program that simulates the complex dynamics of the effluent cycle on a
daily time step using historical daily climatic data. MEDLI 2.0 simulates the behaviour of water and
nutrients in the soil column and the growth of irrigated pastures or crops in response to climatic
conditions and nutrient and salt loadings. MEDLI 2.0 can be used to determine the required irrigation
area, the likely stresses on irrigated vegetation and the concentration of nutrients below the root zone.
The model incorporates historic climate information (temperature, rainfall, evaporation, and solar
radiation), estimates of effluent quality and quantity, and soil properties. Modelling provides a means
of identifying the potential environmental impacts of the proposed effluent treatment system. Actual
outcomes may depend on aspects of geology, soils and groundwater not able to be ascertained by
this level of assessment as well as proposed irrigation methods and actual management practices in
the field.

Effluent modelling allows the identification of anticipated weaknesses in the wastewater disposal
scheme, providing the opportunity to explore alternative solutions until a suitable and robust design is
found.

23.2 MEDLI 2.0 Modelling Objectives

An optimal effluent management system will have the following outcomes:

o Wet weather storage tank overflow events will be negligible in frequency and volume;

e 95% reuse (irrigation) of effluent (99.5% re-use is ideal);

e No overflow events shall be greater than 1mm worth of the tank volume (i.e. in this case the tank
surface area is 55m? and therefore 1 mm of the tank volume equates to 55 L);

e Overflow should be experienced less than 10 days per year;

e No surface runoff of irrigated effluent;

e Less than 5kg/halyear of nitrate is to be lost in deep drainage;

e Limits phosphorus and salts in effluent irrigation such that soil adsorption capacity is not
exceeded within the life of the Project;

e  Build-up of salinity in the soil profile should not impede the growth of vegetation; and

e Any pasture die-off events resulting from water stress, waterlogging, temperature stress or
nitrogen stress are minimised to as close as possible to zero.
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3.0 DESKTOP ASSESSMENT

3.1 PREFERRED IRRIGATION LOCATION

The STP and associated wet weather storage for the Project will be constructed within the mine
infrastructure area. Sewage which has been treated by the STP will be piped to the effluent disposal
area.

The area being investigated for treated effluent disposal is located on Lot 11 Plan FN153, to the west
of Moura Baralaba Road (Figure 3-1). This area has been proposed as an effluent treatment area
because:

e Itis located on high ground well away from Banana Creek.

e |tis within close proximity and similar elevation to the primary source of wastewater, therefore
minimising pumping requirements.

o It will be highly accessible from the Moura Baralaba Road.

e There is sufficient space to allow for placement of the disposal area, maintaining large buffers
from sensitive receptors such as waterways, ecosystems and the public;

e The area has previously been cleared, and used for grazing purposes, and therefore contains
limited ecological value.

The irrigation investigation area is shown in Figure 3-1 below.
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DawsonRIVEL

@ng

LEGEND

ML 700057 . Site Acces Road ®  Water Pump Station

Waterway Energy Infrastructure H Mine Water Dam
Mine Conceptual Layout — Road ETL Assessment Zone D Environmental Dam
Baralaba South Project — Road Realignment '~ FETL Option 1 . Sediment Dam
gi::;r ::r:::a::::;f: Pty Ltd D Investigation Area +H— ETL Option 2 — Sediment Water Drain
Date 20-09-2023 ;:: Open Cut Pit Extent D Mine Substation ——  Clean Water Drain
z::lon ;.Douom 7 MGA zone 55 Out of Pit Spoil Dump H—  Mine Site ETL —— Dirty Water Drain
Scale 1:50000 . Infrastrticture Ares Water Management Infrastructure

S~ 0 400 800m —  Release Pipeline
BAs%A‘JlTrAHBA Q:\Baralaba Coal\Baralaba South Updated EIS 2023\30 GIS Spatial Data\02 Workspaces_QGIS\20230829_Baralaba_south_update_figures_NJ.qgz
Figure 3-1 The irrigation area; shown by the orange circle (Data source: AARC Environmental)
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3.1.1 Pit Advancement

Figure 3-1 indicates the location of the investigation area in relation to mine pit advancement. Irrigation
placement within the path of the mine pit advancement cannot be avoided given the limited room
available within the mining lease.

After approximately 10 years, the mine pit is expected to have advanced to the location of the irrigation
investigation area. At this point in time, the irrigation area will need to be relocated to an area which has
been previously mined and backfilled.

3.2 CLIMATE

Climate data was obtained from the Queensland Government Scientific Information for Land Owners
(SILO). The data represents the nearest SILO grid point (latitude -24.25, longitude 149.85) and
interpolates data from the nearest climate stations. The data includes evaporation rates, rainfall and
maximum and minimum temperatures for a period of 70 years (which was modelled in MEDLI 2.0)
from 1950 to 2019.

Baralaba has a relatively dry climate, with evaporation rates exceeding rainfall throughout the year. A
distinctive dry/wet season pattern is observed, whereby the winter period from May to August is
traditionally dry, with monsoonal rainfall received over the summer months from September to
January. During the wet season, the evaporation rates still exceed rainfall rates. Climate data has
been summarised below in Figure 3-2.

Sig i Met Evap (Evap - Rain) =& Rain =& BEvap (Pan evap x Pan coeff)
220
200
180
160
mm 140
120 —
100 +— —
80 —
60 —
40 1 —
20 —
0
Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep [ Oct | Nov | Dec | Year
Rain 941 1077 66E) 390( 404 300( 256| 232 241| 545 TR0 100.0f 6323
Evap 2286| 1841 1872 1506| 1160 91.2] 987[ 127.5) 167.2( 2102 222.9| 2384)2023.1
Met Evap 1345] 7as5| 1206 1115 757 611 732 1046| 1431( 1557 146.0[ 1384|1340.8
Met Evap/day 4.3 2.7 39 3.7 24 2.0 2.4 34 4.8 3.0 4.9 4.5 3.7
Figure 3-2 Climate Data interpolated for the site 1950 — 2019. Source: Queensland Government

climate data (SILO)

3.3 TOPOGRAPHY, DRAINAGE AND GROUNDWATER

As per the Atlas of Australian Soils Queensland, geology of the irrigation investigation area has been
classified as ‘Qr’ i.e. Quaternary colluvium, comprising clay, silt, sand, gravel and soil; colluvial and

:
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residual deposits. The western areas of the site are classed as ‘Qa’ i.e. Quaternary alluvium, including
clay, silt, sand and gravel; flood-plain alluvium.

Reference to the QLD Globe topography and drainage line layers indicates the investigation area is in
a relatively flat location, with an elevation of approximately 110m Australian Height Datum (AHD). The
investigation area does not contain any drainage lines of significance. The head of a drainage line, is
noted to the west of the site (Figure 3-3). This drainage line is only expected to flow immediately
following heavy rain. Any flow generated in such events eventually feeds into the Dawson River at a
point approximately 5.5 km directly north east of the site just to the north of the confluence of Banana
Creek and Dawson River. Small farm dams are located approximately 600 m to the south east and
1.3 km to the north east respectively.

The reasonably flat nature of the investigation area and distance from significant watercourses is ideal
for effluent irrigation in accordance with ASNZS1547:2000.
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peoy eqejeseg-enoW

Dawson Riyer

Local Topography LEGEND
Baralaba South Project = ML700057
Client Baralaba South Pty Ltd — Road
Author AARC Brisbane = = Road Realignment
Date 19-09-2023
Version 1.0 — Waterway
CRS GDA2020 / MGA zone 55 10
Scale 1:50000 m contours
N 0 02 04 06 08km ,:] Investigation Area
BARALABA e
SOUTH
Figure 3-3

Topography and drainage of site and surrounds (Data source: AARC Environmental)
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The site is situated approximately 2.5km east, south east of the confluence of Banana Creek and the
Dawson River. There is potential for shallow groundwater to persist in alluvial soils which surround
these watercourses (often referred to as alluvial groundwater). This alluvial groundwater can be
drawn upon by plants and an ecosystem can develop around this. Where such ecosystems rely upon
groundwater for their continued existence, they are referred to as groundwater dependent
ecosystems (GDESs). The nearest terrestrial GDESs to the investigation area are associated with
Banana Creek located 2.5 km to the west and are classed as having low potential for groundwater
interaction (BOM 2020). The surface geology of the region, as described above, indicates the
investigation area is likely to be outside areas of alluvial deposits.

A search of the closest groundwater bore register on QLD Globe Registered Bore Layer (bore
RN128775), located approximately 1.4 km to the west of the investigation area, on 17/06/2012,
recorded a standing water level of 16.94 m below ground, a yield of 1.1 L/second and water quality
described as salty.

3.4 ONSITE VEGETATION

Based on Stantec’s observations the area being investigated for irrigation has been previously
cleared for grazing purposes and now consists predominantly of Buffel Grass. A terrestrial ecology
assessment undertaken for the Project’s impact assessment (EcoSM, 2019) field verified one regional
ecosystem of least concern (11.5.9) located just over 1 km southwest of the irrigation investigation
area.

3.5 SENSITIVE RECEPTORS

Aside from the sensitive natural environmental receptors outlined above, other sensitive receptors
may include any nearby dwellings. The investigation area is located approximately 50m west of
Moura Baralaba Road, approximately 200m northeast of a residential house and farm sheds, which
are located within the proposed mining footprint. The nearest sensitive receptor outside of the MLA is
located approximately 4.2 km to the southwest of the irrigation investigation area. As such, the risk of
exposure to aerosols generated by the operation of the irrigation area is low.

The irrigation scheme will need to be managed as per Section 10 via an appropriate level of
treatment, exposure reduction measures and controls (e.g. irrigation area restrictions, set back
distances, personal protective equipment) to minimise any aerosol exposure risk to on-site residents,
mining employees, operators or maintenance personnel.
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4.0 WASTEWATER CHARACTERISTICS

Given that the mine and associated infrastructure facilities have yet to be established, wastewater
guantities and quality have been estimated as follows:

4.1 WASTEWATER QUANTITY
4.1.1 Construction Period

The MEDLI modelling assumed a total of 275 construction workers are expected to be on site at any
one time (although more recent estimates indicate 268 construction workers are more likely). The
mine is not proposing to provide housing or messing facilities within the boundaries of the MLA. All
employees and contractors will be accommodated at the Baralaba Mining Camp, located within the
township of Baralaba. Therefore it is unlikely that all 275 workers will generate their entire volume of
wastewater (e.g., showering, washing, toileting), for a day on site. However, for modelling purposes, it
has been conservatively estimated that all 275 workers will be on site, and each worker will generate
their entire wastewater volume - equating to one equivalent person (EP). The Environmental
Protection Regulation 2019 states that 1 EP = 200 L/day of effluent. For a total of 275 EPs the total
daily wastewater volume is conservatively estimated at 55,000 L/day.

4.1.2 Operational Period

The MEDLI modelling assumed a total of 200 operational workers are expected to be on site at any
one time (although more recent estimates indicate 155 operational workers are more likely). Similarly
to the Construction Period, it is unlikely that all 200 workers will generate their entire volume of
wastewater (e.g., showering, washing, toileting), for a day on site, as many will utilise off site
accommodation facilities. However again, for modelling purposes, it has been conservatively
estimated that all 200 workers will be on site, and each worker will generate their entire wastewater
volume - equating to one equivalent person (EP). The Environmental Protection Regulation 2019
states that 1 EP = 200 L/day of effluent. With a total of 200 EP’s the total daily wastewater volume is
conservatively estimated at 40,000 L/day.

42 WASTEWATER QUALITY
4.2.1 Key Contaminants

At the time of undertaking this assessment, final STP selection had not been completed. In the
absence of a finalised design, conservative estimates of wastewater characteristics have been
provided in Table 4-1. Expected effluent quality has been estimated based on the long-term limits
established in the Eligibility Criteria and Standard Conditions for Sewage Treatment Works (ERA 63)
— Version 2. These limit values also align with the quality which would be expected from a basic
sewage treatment plant as per Table A3.2 of the Australian Guidelines for Water Recycling: Managing
Health and Environmental Risks (Phase 1).
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Table 4-1 Wastewater Quality Estimations: Source ERA 63 Eligibility Criteria Standard
Conditions
Total nitrogen 30 mg/L Maximum
Total phosphorus 10 mg/L Maximum
Electrical conductivity 1,600 ps/cm Maximum
pH 5.0-8.5 Range
Total residual chlorine (if used for 1 mg/L Maximum
disinfection)
E. coli <1000 cfu/100mL Maximum
4.2.2 Other Contaminants

In addition to the above parameters, AS 1547:2012 recommends that a secondary treated effluent is
achieved for irrigation systems as per Table 4-2. These limits are primarily for operational purposes
(e.g. to avoid clogging up pipes/fittings and soil pore spaces with solids and biofilms).

Table 4-2 Wastewater Quality Estimates — Secondary Treated Effluent: Source AS/NZ 1547
Total Suspended Solids 20 mg/L Maximum
Biochemical Oxygen Demand 30 mg/L Maximum

423 Toxins

There is potential for other contaminants to exist in domestic wastewater. These typically result from
pharmaceuticals (present in human waste), cleaning products and pesticides which can be
intentionally or unintentionally released. Concentrations of these toxins are hard to predict but will
generally be very low in concentration in comparison to industrial trade waste. The only significant
source of such toxins is typically from isolated pulse events, for example, should chemicals be poured
down a drain.
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5.0 IRRIGATION AREA INVISTIGATION

5.1 SAMPLING PROCEDURES

A field investigation was undertaken on the 19th May 2020 to conduct soil sampling and hydraulic
permeability field testing. The results have been used to evaluate the irrigation suitability of soils at
the site, provide inputs to the irrigation model and to confirm the irrigation application rates. The data
collected also provides a pre-irrigation baseline record of soil parameters.

Three (3) boreholes were hand augered across the irrigation investigation area and soil samples
collected for laboratory analysis. Soils were logged in accordance with AS1726: 2017 Geotechnical
site investigations. Soil samples were collected for analysis at each different profile layer as per Table
5-1.

Approximate borehole locations are shown on the Site Map presented in Appendix A and a copy of
the borelogs is provided in Appendix B.

Table 5-1 Sampling Depths

BH 01 = 0.0-0.1 mbgl (surface - silt layer)

= 0.1-0.2 mbgl (upper subsoil - low plasticity clay layer)

= 0.2 -1.2 mbgl (lower subsoil - intermediate plasticity clay layer)
BHO02 = 0.1- 0.3 mbgl (surface- silt layer)

= 0.3-1.2 mbgl (lower subsoil - intermediate plasticity clay layer)
BH 03 = 0.1-0.3 mbgl (surface - silt layer)

= 0.3 -1.1 mbgl (lower subsoil - intermediate plasticity clay layer)

5.2 FIELD HYDRAULIC CONDUCTIVITY MEASUREMENTS

Three constant head permeability field tests were also undertaken in the upper 0.5 m of the soil
profile. The hydraulic conductivity was calculated from these tests using the Talsma-Hallam
constantly maintained head of water equation defined by AS1547:2012 as:

g fHA TR el L ¥
inh =) — i —== 2 —
440 [0.5.;.1»1.; (5:) . (gz) + 025} + 5
Ksat = S
where:
Ksat = saturated hydraulic condutivity of the soil in cm/min;
44 = correction factor for a systematic under-estimate of soil permeability in the
mathematical derivation of the equation;
Q = rate of loss of water from reservoir in cm3/min;
H = depth of water in the test hole in cm; and

r radius of the test hole in cm.
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5.3 LABORATORY ANALYSIS

All chemical testing of the site soils was completed by ALS, a NATA certified environmental testing
laboratory, and included:

e Soil pH, electrical conductivity and salinity.

e Calcium, magnesium and sodium adsorption rates.

e Total and exchangeable cation concentration (K+, Na+, Ca+, Mg+),

e Total nitrogen (TN), total kjeldahl nitrogen (TKN), nitrates, nitrites and ammonia.
e Sodium adsorption ratio (SAR).

e Bulk density (BD).

e Total phosphorus (TP) and orthophosphate.

e Saturated water content.

e Field capacity; and

e  Wilting point.

53.1 Contamination Analysis

The site has historically catered for grazing purposes. Grazing land can sometimes contain former
buried cattle tick dips, although the likelihood of this occurring on this site is low given that there was
no on-site evidence. As a conservative measure, the soil was investigated for a broad suite of
contaminants potentially associated with cattle dips. The contaminants investigated included
metals/metalloids (arsenic, cadmium, chromium IIl and VI, copper, lead, nickel, mercury, and zinc) as
well as organochlorine and organophosphate compounds which are commonly used in pesticides.
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6.0 IRRIGATION AREA INVESTIGATION RESULTS

6.1 IRRIGATION AREA DESCRIPTION

The investigation area was observed to be covered with very dry grasses, with shrubs and juvenile
trees scattered across the site. Site photographs are shown below, with additional photographs
presented in Appendix C.

Figure 6-1 View from site looking southeast

Figure 6-2 View from site looking west
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Site soils typically comprised very dry light brown sandy silts with fine to medium grained sand to 0.1 —
0.3 mbgl overlying brown very stiff low plasticity clays with fine to medium grained sand to the base of
boreholes (1.1 — 1.2 mbgl). Groundwater was not encountered.

The borehole logs indicate the soil profile was consistent across the proposed irrigation area. The area
is overlain by a layer of 0.1-0.3 m of light brown fine to medium grained sandy silt, underlain by brown
low to intermediate plasticity, very stiff clays with fine to medium grained sand to the base of the
boreholes (1.1-1.2 mbgl). Groundwater was not encountered. The three borehole logs are attached in
Appendix B.

The hydraulic conductivity of the surface soils was measured at 0.5m depth in each bore at 0.07 m/day.
This aligns with the hydraulic conductivity expected in a light clay (category 5 soil) as described by
AS1547:2012. Field hydraulic conductivity test results are presented in Appendix D. Field data is
summarised in Table 6-1.

Table 6-1 Summary of field data

Surface: Sandy SILT
Subsurface: CLAY with sand

Surface: Sandy SILT
BHO02 . 0.05-1.2m 0.07 m/day
Subsurface: CLAY with sand

Surface: Sandy SILT
BHO3 ) 0.05-1.1m 0.07 m/day
Subsurface: CLAY with sand

BHO1 0.05-1.2m 0.07 m/day

6.2 CHEMICAL AND PHYSICAL ANALYSIS
6.2.1 Soil Moisture and Nutrient Results

The soil moisture results are an indicator of the soil’s ability to hold water and are used in the MEDLI
2.0 validation model. The figures represent the soil’s plant-available water. The greater the difference
between the field capacity and wilting point, the more plant-available water the soil can provide.

Nutrients such as nitrate and extractable phosphorus are also used in the MEDLI 2.0 model. The
levels serve as a baseline platform upon which the model predicts how nitrate and phosphorus will be
transported or accumulate in the soil profile.

The values utilised in the MEDLI 2.0 model for soil moisture, field capacity, wilting point, nitrate, and
extractable phosphorus are presented in Table 6-2.
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Table 6-2 Physical analysis results
Analyte Surface Average | Upper subsoil Lower subsoil
Average Average
Bulk density Tonne/m? 1.45 1.46 1.50
Field Capacity
% 25.47 24.9 24.60
Wilting Point
% 7.03 10.8 11.70
Dry Porosity % 45.17 44.9 43.40
Extractable Phosphorus
mg/kg 13.67 7 5.00
Nitrate
mg/kg 0.4 0.3 0.27
6.2.2 pH, salinity and sodicity

The soil pH, salinity and sodicity readings are presented in Table 6-3.

Table 6-3 Chemical Analysis Results
Analyte Unit Surface Average  Upper subsoail Lower subsoil Range
Average Average
pH pH 6.47 7.00 8.13 6.3-8.6
unit
Sodium - 0.85 2.73 4.67 0.77-5.62

Adsorption Ratio

Exchangeable % 2.73 1.70 2.77 2.4-3.3
Sodium Percent

Electrical uS/cm | 24.67 15.00 60.00 15-104
Conductivity

Soil pH was close to neutral, with minor acidity in the surface samples and minor alkalinity in the
subsurface. This tended to correlate with negligible levels of salt in the upper profile and slightly
higher salt levels in the lower profile.

Overall, the level of salt within the soil was low. The former Department of Environment and Resource
Management (DERM)’s Salinity Management Handbook Second Edition, 2011 provides a range of
tolerance limits for soil salinity which has been adapted from Shaw et al. 1987. These limits have
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been reproduced in Table 6-4. At the maximum 0.104 dS/m recorded, the salt content of the soil
would be well be tolerated in all but the most sensitive crops.

Table 6-4 Soil salinity ECse, and ECL1:5 for four ranges of soil clay content (adapted from Shaw
et al. 1987).

Sensitive crops <0.95 <0.07 <0.09 <0.12 <0.15 Very low
Moderately 0.95-1.9 0.07-0.15 | 0.09-0.19 0.12-0.24 | 0.15-0.3 Low
sensitive crops
Moderately 19-45 0.15-0.34 0.19-045 0.24-0.56 | 0.3-0.7 Medium
tolerant crops
Tolerant crops 45-7.7 0.34-0.63 | 045-0.76 | 0.56-0.96 | 0.7-1.18 High
Very tolerant 7.7-12.2 0.63-093 | 0.76-1.21 | 096-153  1.18-1.87 | Very high
crops
Generally too >12.2 >0.93 >1.21 > 1.53 >1.87 Extreme

saline for crops

Notes:

1. These groupings are statistically derived divisions based on families of linear curves representing the salt-tolerance ratings of
the majority of crops reported by Maas and Hoffman (1977). The terminology of Maas and Hoffman has been modified and an

additional group of sensitive crops incorporated.

2. ECse given here is the boundary ECse at which 10% yield reduction occurs for these plant salt tolerance groups. The EC1:5
ranges have been determined from these ECse ranges using the equations provided in Converting from EC1:5 to ECse (see
page 30 of the Queensland Salinity Management Handbook).

Exchangeable Sodium Percentage (ESP) and the Sodium Absorption Ratio (SAR) measure the ratio
of sodium in the soil with respect to other salts. A sodium ratio which is too high results in a sodic soil
that readily dissolves and disperses in water (known as dispersive soils). Dispersive soils need to be
managed carefully as the “dissolved” soil particles leach into the underlying soil profile and clog pore
spaces, leading to reduced permeability of the soil profile.

Table 6-5 was sourced from DERM'’s Salinity Management Handbook Second Edition, 2011 and
shows sodicity classifications for soil. The three subsurface samples tested showed ESP values
ranging between 2.4% and 3.3% and are therefore considered non-sodic. The sodicity of a soil also
needs to be considered with respect to the salt content to determine how prone the soil could be to
dispersion. This is discussed further in Section 6.2.3.

Table 6-5 Criteria for classifying sodicity in soils (from Northcote and Skene 1972).
ESP <6 Non-sodic
ESP 6 — 14 Sodic
ESP > 15 Strongly sodic
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6.2.3 Sodium Adsorption Ratio

The influence of sodicity on soil behaviour varies with clay content and clay mineralogy. Where clay
content is higher, lower ESP levels significantly affect soil structure.

The two red crosses on the following graph indicate the estimated SAR range for soils at the site

based on EC results. Soils in the area to the left of soil type B are unstable. While at this point in time

the soil is not strongly sodic, its salt content is so low that it is susceptible to becoming dispersive.

30
clay 55-65%
CCR 0.55-0.75
25 rainfall 1000 mm
, clay 25-35% B: FA
o CCR  0.35-0.55 & 3
rainfall 1000 mm
o
& 15
< unstable
10
. stable =
0 ——= . . . .
0.1 0.2 1 2 10
EC(dS/m)
Figure 6-3 Reproduction of Figure 40 from the Salinity Management Handbook: The threshold lines for two soils of

different clay content and mineralogy for an annual rainfall of 20000mm/yr.

The laboratory results are summarised in Table 6-5. Copies of the laboratory Chain of Custody,
Sample Receipt Notification, Certificate of Analysis and quality control reports are provided in
Appendix E.

6.2.4 Contaminant Analysis Results

Laboratory reports are shown in Appendix F, and a summary table is provided in Appendix G.
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6.2.4.1 Metals/metalloids

Metals/metalloids were investigated because of the potential presence of toxins from unregistered
cattle dips (notably arsenic).Although metals, including arsenic are present in all soils, at minute
concentrations, they can pose environmental and health risks at higher concentrations. All soil
samples were tested for the following eight metals/metalloids: arsenic, cadmium, chromium Il and VI,
copper, lead, nickel, mercury, and zinc. Results showed that very low levels of metals/metalloids are
present on site, with the majority of samples testing at either below or just above the laboratory Limit
of Reporting (LOR), placing the results well below the health and ecological investigation levels within
the National Environment Protection (Assessment of Site Contamination) Measure 2013.

6.2.4.2 Organochlorine and Organophosphorus Pesticides

Organochlorine (OC) and organophosphorus (OP) pesticides were investigated because of their use
in cattle dips (primarily DDT an OC). OC’s and OP’s are also widely used in agriculture, highly
persistent in the environment and toxic, causing neurological damage, endocrine disorders and other
health impacts if present at high concentrations. All soil samples were analysed for the presence of
OCs and OPs, however, no OCs/OPs were detected at levels above the laboratory LOR, placing the
results well below health investigation levels within the National Environment Protection (Assessment
of Site Contamination) Measure 2013.
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7.0 DESKTOP AS1547 ASSESSMENT

7.1  SELECTION CRITERIA

To determine the suitability of a site/system for spray irrigation, a comparison against Appendix K of
AS 1547:2012 has been presented in Table 7-1. Overall, results indicate that the nature of the soll
and of the site is generally supportive of spray irrigation.
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Table 7-1

Recommendation

Slope
Gradient

Steep

Soil Depth

A

Soil Category
Number

Categories 1 and

Depth to
seasonal

water table

>1.2 m depth.

Selection Criteria for Irrigation Systems (Appendix K or AS/NZS 1547:2012)

Duration of
continuous
seasonal soil
saturation
Prolonged

Dispersive
(sodic) soil

Soil may lose

High content of
stones, cobbles, or
boulders

Unless extremely

Climatic factors

Best in climates where

the soil profile as
per Section 13.5)

slopes can | minimum 2 may lead to saturation of permeability stony or covered in intense rainfall events
cause of 0.6 m nutrients upper soil during life of boulders, not are uncommon and
greater desirable. reaching impedes system. relevant as delivery evapotranspiration
run-off groundwater. treatment and pipes need not be exceeds rainfall in most
during wet hinders dug in soil in straight | months.
weather (< Categories 4-6 adsorption. line.
10%). may require
large irrigation
fields.
Conditions Gentle Soil profile | Soil profile Groundwater | Saturation Sodicity not Gravel and stone Climate suitable. Net
apparent on site sloping site | >1.2 m category 5 (clay approx. 16 m | generally notan | present, but soll not observed during | evapotranspiration far
<10%. deep. based) below ground | issue given the has dispersive investigation. exceeds rainfall for the
(based on dry climate and potential (needs whole of the year.
QLD Globe availability of the | to be managed
Registered proposed wet to prevent
Bore layer). weather storage | reduction in
capacity. permeability of
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7.2 DESIGN CRITERIA

The following sections provide design criteria for standard surface spray irrigation systems in
accordance with Appendix L and Appendix M of AS 1547:2012.

7.2.1 Irrigation Trigger

Irrigation schemes can be developed using either a soil moisture deficit standard or a set daily
irrigation rate in the MEDLI 2.0 model.

A soil moisture trigger allows for large volumes to be irrigated in dry conditions (i.e. much of the winter
dry season), but minimal or no irrigation can occur during wet conditions (i.e. frequent periods in the
summer wet season). The use of a soil moisture trigger requires large wet weather storage volumes,
but can lessen the irrigation area required.

A set daily irrigation rate will occur despite weather conditions. Given that irrigation will occur every
day, minimal wet weather storage is required (it is generally reserved only for days when the irrigation
field is waterlogged due to torrential rain). The disadvantage of a set daily irrigation rate is that the
rate needs to be kept quite low, so as to not overload the soil profile in the wetter months. This
typically results in the need for a larger irrigation area than would be required for a soil moisture
trigger scheme.

The site has a moisture deficit throughout the year (average evaporation exceeds average rainfall),
therefore there is unlikely to be a significant difference in irrigation area required for a moisture deficit
or a set irrigation scheme. Given that a set irrigation rate scheme requires minimal wet weather
storage requirements and is simpler to operate, a set irrigation scheme was considered to be
warranted for this site.

7.2.2 Design Irrigation Rate

AS 1547:2012 assumes a secondary treated effluent will be irrigated (i.e., BOD of 20 mg/L and TSS
of 30 mg/L). AS 1547:2012 uses this quality assumption to deem a suitable irrigation rate based on
soil permeability.

The limiting soil profile is the subsoil which is consists of a slow-draining, light clay. In a light clay
(category 5 soil) AS 1547:2012 recommends an irrigation rate no higher than 3 mm/day.

The 3 mm/day irrigation rate was set as a daily maximum within the MEDLI 2.0 model. The MEDLI 2.0
model was then used to predict the soil/plant response. In some cases, the daily maximum can be
raised if the model responds well. In this case the maximum rate remained at 3 mm/day. This is
discussed in further detail in Section 8.0.
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8.0 MEDLI 2.0 MODELLING - MINE CONSTRUCTION
PERIOD

The simulation was carried out using climate data for the period from 1950 to 2019. Given the
wastewater will be sourced from a small new and confined network, the model assumed no wet
weather infiltration into the network occurs.

The key model inputs used were as per Table 8-1.

Table 8-1 Mine Construction Period MEDLI 2.0 Input Parameters
Effluent quantity 55 m3/day
Wet Weather Storage Tank Volume/Capacity 165 m® (3 days)
Tank System Sludge Accumulation 0.0 kg dwt/year
Average Rainfall 674.3 mm/yr
Soil Evaporation 2031.2 mmlyr
Effluent Irrigation Area 2.1ha
Irrigation Application Daily maximum of 3 mm depth
Total Nitrogen entering the tank system 30 mg/L
Total Phosphorous entering the tank system 10 mg/L
Salinity 1,600 ps/cm
Pasture Type Kikuyu Grass
Soil Type Default MEDLI 2.0 Grey Clay based model.

Soil Hydrologic, Soil Phosphorus, Initial Nitrogen in
Soil amended to reflect site-based data.

8.1.1 Hydraulic Balance Results

The modelling outputs indicated that, by using the above irrigation scheme parameters, 100% of the
treated effluent can be irrigated with no overflow events occurring.

8.1.2 Nutrient Balance Results
Nitrogen (N)

The nitrogen balance indicated that the average load of nitrogen added to the soil was 286.98
kg/halyear. The average load of nitrogen removed by plant uptake was 337.23 kg/hal/year. This
indicates there was a net average removal of nitrogen from the irrigation area. As is naturally
expected, there are still a limited number of occasions when more nitrogen is added than removed
(i.e. heavy rain periods), and during those occasions some nitrate is leached into the groundwater
table. On average 0.04 kg/hal/year of nitrate would leach below the root zone via deep drainage. This
is well within the accepted limit of 5 kg/hal/year (as per Section 2.3.2).
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Phosphorous (P)

The phosphorus balance indicated that the average load of phosphorus added to the soil was 95.66
kg/halyear. The average load of phosphorus removed by plant uptake was 61.58 kg/ha/year. This
indicates a slight net average addition of phosphorus to the irrigation area. This is typically expected
as most plants have a demand for nitrogen which far exceeds the demand for phosphorus.

Given that a net addition of phosphorus occurs in most land based effluent disposal systems, the soil
phosphorus adsorption capacity is relied on. It is generally considered acceptable if the phosphorus
adsorption capacity life reaches 30 years or more. The model confirmed that the above scenario can
achieve 30.72 years life capacity.

Salinity

Modelling, assuming a Kikuyu Grass pasture (considered to be moderately salt-tolerant) indicated the
resulting soil salinity would be too low to impact upon the health of the grass. Maintenance of grass
health is important to maintain to ensure that nitrogen and phosphorus uptake is maximised.

8.1.3 Waterlogging

Clay based soils can be prone to waterlogging if they are irrigated too intensely. The model did not
indicate any waterlogging issues occurring at the irrigation rate used for modelling but if irrigated
much more intensely, such issues arise in model outputs.

8.14 Surface Runoff Water Quality

The model indicated no surface runoff of the irrigated effluent would occur. It is important to note that
the model cannot account for site specific conditions such as rainwater ponding or run-on. However.
given that the surface of the irrigation area consists of a gentle gradient neither run on, or ponding are
expected to be significant factors on this site.

8.1.5 Pasture Health

Overall, the pasture maintains adequate health over the modelled period. No die off events were
predicted and a high yield matter and coverage was maintained.

8.1.6 Model Summary

The MEDLI 2.0 model supports the irrigation of effluent at the proposed location over an area of 2.1
ha at an irrigation rate of no more than 3 mm/day. It is not recommended to irrigate any more
intensively than this, as clay-based soils can be prone to waterlogging.

For further detail, the MEDLI 2.0 output report is provided in Appendix H.
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9.0 MEDLI 2.0 MODELLING — MINE OPERATIONAL PERIOD

The simulation was carried out using climate data for the period from 1950 to 2019. Given the
wastewater will be sourced from a small new and confined network, the model assumed no wet
weather infiltration into the network occurs.

The key model inputs used were as per Table 9-1.

Table 9-1 Mine Construction Period Extreme Impermeable MEDLI 2.0 Input Parameters

Effluent quantity
Wet Weather Storage Tank Volume/Capacity

Tank System Sludge Accumulation

Average Rainfall

Soil Evaporation

Effluent Irrigation Area

Irrigation Application

Total Nitrogen entering the tank system
Total Phosphorous entering the tank system
Salinity

Pasture Type

40 m3/day

120 m? (3 days) was modelled (in practice it's
expected 165m?3 will still be available from the
construction period)

0.0 kg dwt/year

674.3 mm/yr

2031.2 mml/yr

1.5 ha

Daily maximum of 3 mm depth
30 mg/L

10 mg/L

1,600 ps/cm

Kikuyu Grass

Soil Type Default MEDLI 2.0 2.0 Grey Clay base
Soil Hydrologic, Soil Phosphorus, Initial Nitrogen in
Soil amended to reflect site-based data.
9.1.1 Hydraulic Balance Results

The modelling outputs indicated that, using the above irrigation scheme parameters, 100% of the
treated effluent can be irrigated with no overflow events occurring.

9.1.2 Nutrient Balance Results
Nitrogen (N)

The nitrogen balance indicated that the average load of nitrogen added to the soil was 292.19
kg/halyear. The average load of nitrogen removed by plant uptake was 342.44 kg/hal/year. This
indicates there was a net average removal of nitrogen from the irrigation area. As is naturally
expected, there are still a limited number of occasions when more nitrogen is added than removed
(i.e. heavy rain periods), and during those occasions some nitrate is leached into the groundwater
table. On average 0.04 kg/halyear of nitrate is predicted to leach via deep drainage. This is within the
accepted limit of 5 kg/ha/year.
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Phosphorous (P)

The phosphorus balance indicated that the average load of phosphorus added to the soil was 97.40
kg/halyear. The average load of phosphorus removed by plant uptake was 61.98 kg/ha/year. This
indicates a slight net average addition of phosphorus to the irrigation area. This is typically expected
as most plants have a demand for nitrogen which far exceeds the demand for phosphorus.

Given that a small net addition of phosphorus occurs in most land based effluent disposal systems,
the soil phosphorus adsorption capacity is relied on. It is generally considered acceptable if the
phosphorus adsorption capacity life reaches 30 years or more (as per Section 2.3.2). The model
confirmed that the above scenario can achieve 30.3 years life capacity.

Salinity

Modelling assuming a Kikuyu Grass pasture (considered to be moderately salt-tolerant) indicated the
resulting soil salinity would be too low to impact upon the health of the grass. Grass health is
important to maintain to ensure that nitrogen and phosphorus uptake is maximised.

9.1.3 Waterlogging

Clay based soils can be prone to waterlogging if they are irrigated too intensely. The model did not
indicate any waterlogging issues occurring at the irrigation rate used for modelling.

9.14 Surface Runoff Water Quality

The model indicated no surface runoff of the irrigated effluent would occur. It is important to note that
the model cannot account for site specific conditions such as rainwater ponding or run-on. However.
given that the surface of the irrigation area consists of a gentle gradient neither run on, or ponding are
expected to be significant factors on this site.

9.1.5 Pasture Health

Overall, the pasture maintains adequate health over the modelled period. No die off events were
predicted and a high yield matter and coverage was maintained.

9.1.6 Model Summary

The MEDLI 2.0 model supports the irrigation of effluent at the proposed location over an area of 1.5
ha at an irrigation rate of no more than 3 mm/day.

For further detail, the MEDLI 2.0 output report is provided in Appendix I.
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10.0 AEROSOLS, PATHOGENS, ODOURS AND TOXINS

10.1 AEROSOLS AND PATHOGENS

A spray irrigation system will likely be the most simple and practical method of irrigation for this site.
Spray irrigation systems disperse effluent through the air, which can result in fine mist, otherwise
termed as aerosols. The aerosols can contain pathogens which can be carried for some distance on
the wind.

The National Guidelines for Water Recycling: Managing Health and Environmental Risks (Phase 1)
2006 provide examples of how log reductions using treatment and exposure control can be achieved,
where a log reduction corresponds to a 10-fold, or 90% reduction of a given pathogen. Three
examples which are relative to municipal irrigation are provided below in Table 10-1. The options are
presented in order of highest level of treatment to lowest level of treatment. The lower the level of
treatment, the higher the level of exposure reductions measures are required.

Given that the site and available buffer area are not significantly constrained and are relatively
isolated, it will be feasible to readily implement exposure reduction measures such as buffers,
restriction of public access or spray drift control, if this is deemed to be necessary.

10.2 ODOUR

Both the sewage treatment plant and the irrigation field can be odour sources. Odour is spread in a
similar manner to that of aerosols and can also be dealt with in a similar manner.

Odour can be reduced through increased treatment, set back distances and aerosol reduction
measures (e.g. using aerosol limiting spray methods). Consideration to irrigation timing can reduce
odour drift, for example avoiding irrigation when prevalent wind direction is towards nearby sensitive
receivers.

10.3 TOXINS

Aside from nutrients and pathogens, wastewater can contain other toxins as described in Section 4.2.
These tend to only pose a direct risk to humans if the treated wastewater is intended for re-use to
supplement a drinking water supply. In such cases the wastewater must be treated to an extremely
high level to address these risks.

There is also some risk of exposure to toxins from dermal contact or inhalation, however, repeated
continuous exposure would be required to result in any noticeable health effects. Health risks
associated with aerosol exposure to toxins can be minimised by reducing the production of aerosols
during irrigation, implementing access restrictions to the irrigation area, and ensuring buffer zones are
implemented as per Section 12.2.
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Table 10-1

Municipal use — open use, sports grounds, golf courses, dust suppression, etc or unrestricted access and application

5.0
S5
4.0

Advanced treatment
required; for example:

Secondary, coagulation,
filtration and disinfection

Secondary, membrane
filtration, UV light

Municipal use, with restricted access and application

5.0
3.5
4.0

Secondary treatment with
disinfection

5.0
SIS
4.0

2.0-3.0
1.0
>6.0

Municipal use, with enhanced restrictions on access and application

5.0
BI5
4.0

=  Secondary treatment

with > 25 days lagoon

detention or primary

treatment with > 50 days

lagoon detention
= Secondary treatment

1.0-3.0
1.0-3.0
3.0-4.0

05-2.0
05-1.0
1.0-3.0

No specific measures

Restrict public access during irrigation and one of
the following:

No access after irrigation, until dry (1-4 hours)
Minimum 25-30m buffer to nearest point of public
access

Spray drift control; for example, through low-throw

sprinklers (180° inward throw), vegetation
screening, or anemometer switching

Restrict public access during irrigation and
combinations of:

= No access after irrigation, until dry (1-4 hours)

= Minimum 25-30m buffer to nearest point of
public access

= Spray drift control, e.g. through low throw
sprinklers (180° inward throw), vegetation
screening or anemometer switching

2.0

1.0

1.0

1.0

2.0

1.0

1.0

1.0

Examples of how pathogen log reduction targets can be achieved for Municipal Irrigation systems (Source — National Guidelines for
Water Recycling)

To be determined on case-
by-case basis depending on
technologies

Could include turbidity criteria
for filtration, disinfectant Ct or
dose (UV)

E. coli < 1 per 100ml

* BOD < 20mg/L¢
= SS<30mg/L¢

= Disinfectant residual (e.g.
minimum chlorine
residual) or UV dose®

= E. coli <100cfu/100mL

=  BOD < 20mg/L¢
= SS<30mg/LY

= E. coli <1000 cfu/100mL
(disinfection may be
required to achieve this
concentration)
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B = enteric bacteria; BOD = biochemical oxygen demand; cfu = colony forming unit; Ct = disinfectant concentration x time; P = enteric protozoa; SS = suspended solid; V = enteric virus;
UV = ultraviolet. a Log reduction targets are minimum reductions required from raw sewage based on 95" percentiles from Table 3.7 of the guidelines.

b Exposure reductions are those achievable by on-site measures as listed in Table 3.3 of the guidelines.

¢ Water quality objectives represent medians for numbers of E. coli and means for other parameters.

d BOD and SS are an indication of secondary treatment effectiveness.

e Aim is to demonstrate reliability of disinfection and ability to consistently achieve microbial quality.

f Log reductions for public in the vicinity of commercial food crop irrigation areas should comply with total log reductions required for municipal use
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11.1 STANDARD OF WASTEWATER TREATMENT

The MEDLI 2.0 model confirms that a standard secondary treated effluent as per Table 4-1 and Table
4-2 can be irrigated within the investigation area without overloading the modelled Kikuyu Grass or
soil with nutrients.

In terms of pathogen treatment capability the classes of recycled water quality, as per the Queensland
Public Health Regulation 2018, are as per Table 11-1. By utilising, for example, enhanced access
restrictions (as per the last row of Table 10-1) a Class C recycled water quality would be acceptable
standard of wastewater treatment.

If irrigation area restrictions need to be eased slightly (as per the middle row of Table 10-1) a Class B
water quality may be required. If no restrictions are in place (as per the top row of Table 11-1), and
staff/public can readily access the irrigation area then a Class A + quality may be required.

Table 11-1 Classes of Recycled Water

<1 cfu/100mL* Class A+
<10 cfu/100mL Class A
<100 cfu/100mL Class B
<1000 cfu/100mL Class C
<10,000 cfu/100mL Class D

*to achieve A+ compliance other pathogens such as Clostridium perfringens, F-specific RNA coliphages, and somatic

coliphages must also be tested for.

11.2 PACKAGE TREATMENT PLANT OPTIONS

Many remote mining operation relys on package STPs which can be delivered in shipping containers
and assembled on site. These are scaled down STPs having a small footprint and are generally highly
efficient and of low maintenance requirements. Most come with standard Class C treatment capability
and many come with upgrade options allowing them to readily achieve Class A treatment capability.

During detailed design the most applicable treatment plant type will be decided upon. At this stage, it
unmended that a low maintenance system with secondary treatment capability and ability to
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produce, at least, Class C effluent should be adopted, pending irrigation area restrictions detailed in
Table 10-1. If irrigation area restriction requirements for Class C effluent are not feasible, a low
maintenance system with secondary treatment capacity should be selected with effluent quality
capability in accordance with the management measures outlined in Table 10-1.

In addition to producing treated effluent, sewage treatment plants produce waste in the form of
sludge. Waste sludge can be either be disposed of offsite, or where possible, recycled/reused.
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12.0 IRRIGATION AREA MANAGEMENT

12.1 SPRAY IRRIGATION

The irrigation system will adopt recommendations from AS/NZS 1547:2012 as determined to be
appropriate. Key considerations are outlined in the following sections.

12.1.1 Designated Disposal Area

The designated irrigation area:

e Is not be used for purposes that compromise the effectiveness of the system or access for future
maintenance purposes;

e Isto be used only for effluent application until the pit progress to a point at which another
irrigation area is required at which point a review of the wastewater management system will be
undertaken;

e Will have boundaries clearly delineated and not accessible to livestock (to minimise damage);

e Will be constructed to capture run-off and seepage of effluent beyond the designated area; and

o Will have appropriate buffer areas maintained.

12.1.2 Irrigation System

The spray-irrigation system will be designed to:

o Distribute effluent evenly in the designated area;

e Control the droplet size, throw and plume height so that the risk of aerosol dispersion and the
likelihood of wind draft distributing any effluent beyond the designated area is negligible;

e Have warnings complying with AS 1319 or AS/NZS 1319, at the boundaries of the designated
area, clearly visible to property users, with wording such as “Recycled Water — Avoid Contact —
DO NOT DRINK”; and

e Have a buffer area to ensure that any potential spray drift is adsorbed within appropriate setback
distances.

12.2 BUFFER DISTANCES

The QLD Government Technical Guideline for Disposal of Effluent via Irrigation, 2020 provides the
following distances for reducing the risk associated with land disposal schemes using effluent
irrigation:

e Natural waterways: >100 m

¢ Residential facility or public amenities: >50 m

e Domestic water bore: > 250 m

e Drinking water catchment and aquatic ecosystems with high ecological value: > 250 m
e Town water supply bore: > 1000m

e Groundwater bore used for potable water supply: >250 m; and

e Groundwater table at a depth: >3 m.
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It is recognised that the public buffer of 50 m is greater than that suggested in Table 10-1. As a
conservative measure, it is recommended to implement a 50 m buffer.

12.3 MAINTAINING PASTURE

The MEDLI 2.0 model assumes that when the grass is mowed, that the grass clippings are removed
from the area so that the nutrients within the grass clippings are removed with them. There are a
couple of ways to achieve this, by either using a mower with a catcher, or by removing the grass
clippings after mowing has been completed (e.g. mower grass catcher, leaf blower or raking).

The MEDLI 2.0 model indicates that mowing would only be required approximately 3 times per year to
maintain sufficient growth and subsequent nutrient uptake. The grass can be mowed more frequently
to maintain aesthetics if required.

12.4 MONITORING PROGRAM

Once detailed design progresses a risk assessment of the irrigation scheme will be undertaken to
determine site-specific monitoring requirements. The monitoring program will be designed in
accordance with the QLD Government Technical Guideline for Disposal of Effluent via Irrigation and
can be adopted into the Irrigation Management Plan. The monitoring program may include periodic
monitoring of soil, groundwater and any available surface water in close proximity to the irrigation
area. Often such monitoring programs include 6 monthly or annual monitoring for nutrients, salts,
sodicity and contaminants such as metals/metalloids and pesticides.
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13.0 CONCLUSIONS

The model results presented are based on conservatively estimated wastewater volumes and treated
water quality. These conclusions are therefore conservative and can likely be refined further during
detailed design.

13.1 MINE CONSTRUCTION PHASE

During construction a conservative volume of 55m? per day of secondary treated effluent with a
quality as per Table 4-1 and Table 4-2 is expected to be. This effluent can be irrigated over 2.1 ha at
a rate of no more than 3 mm/day without nutrient leaching, runoff or overflow issues arising. The
Queensland Government Technical Guideline for Disposal of Effluent via Irrigation, 2020
recommends that 165m? of wet weather storage (3 days) be provided.

13.2 MINE OPERATION PHASE

During operation a conservative volume of 40m? per day of secondary treated effluent with a quality
as per Table 4-1 and Table 4-2 is expected to be generated. This effluent can be irrigated over 1.5 ha
at no more than 3 mm/day without nutrient leaching, runoff or overflow issues arising. The
Queensland Government Technical Guideline for Disposal of Effluent via Irrigation, 2020
recommends 120m? of wet weather storage (3 days) should be provided.

13.3 LOCATION OF DISPOSAL AREA

The irrigation disposal area can be located anywhere within the investigation area, using whichever
shape is most practical. The investigation area is sufficiently large to accommodate the modelled
irrigation area sizes. Any ongoing use of the existing structures located to the north will need to take
into consideration the operation of the irrigation system.

13.4 MANAGING PATHOGEN EXPOSURE RISK

It will likely be reasonable and practical to restrict public/staff access to the irrigation area and restrict
the irrigation application method to that shown in the last row in Table 10-1. As a result, the risk of
pathogen exposure to the public/staff is low enough justify a secondary treated Class C recycled
water quality requirement.

13.5 MANAGING SOIL SODICITY

While the soil is not currently sodic, it has potential to become so after irrigation with wastewater,
although this is unlikely for the expected duration of operation of this area. Sodic soils need to be
managed to prevent them becoming dispersive, which leads to reduction in pore spaces and potential
waterlogging issues. If required, management options include balancing the Sodium Adsorption Ratio
(SAR) in the soil via direct addition of gypsum to the soil profile, or via the irrigated effluent.
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13.6 STANDARD OF ASSESSMENT AND LIMITATIONS

This Land-Based Effluent Disposal Assessment Report has been undertaken in accordance with the
current industry standard for wastewater management as set out in AS/NZS 1547:2012 On-site
Domestic Wastewater Management.
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x 8 defects and structure o
Sandy SILT: low plasticity, light brown, fine to ALLUVIAL
medium grained sand, very dry, cementation,
0.05-0.50m rootlets, organics,
Constant Head Permeameter | MPS 3LL 35P75 70 ]
ML
L 0.30m ]
CLAY: intermediate plasticity, brown, with fine to
medium grained sand,
MPS 3 LL 40 P75 80
el
o
)
5
§ 0.5 -1
w
3
z
< g S D st E
3
k=]
2
8
9] - i
Cl
—1.0 -1
1.20m
TERMINATED AT 1.20 m
Terminated
—15 —
METHOD PENETRATION FIELD TESTS SAMPLES SgIL CONSISTSEl‘#tCY
: : A% - Very Sof
EX  Excavator bucket VE  Very Easy (No Resistance) SPT - Standard Penetration Test B - Bulkdisturbed sample s ) Sof%,
EA E'PPder E  Easy HP - Hand/Pocket Penetrometer ES - E'St_l”bed Satnllple | F - Fim
and auger F Firm } . - Environmental sample A
PT  Push tube H o Hard DCP - Dynamic Cone Penetrometer U - Thinwall tube 'undisturbed’ st oo stff
SON  Sonic drilling VH  Very Hard (Refusal) PSP - Perth Sand Penetrometer VSt - Very Stiff
AH  Air hammer MC - Moisture Content MOISTURE B fad
PS  Percussion sampler WATER PBT - Plate Bearing Test D Dry ro - rrable
AS Short spiral auger Water Level on Date - i ) f RELATIVE DENSITY
AD/V Solid flight auger: V-Bit A4 shown IMP - Borehole Impression Test M~ - Moist
id fli - TC-Bi — PID - Photoionisation Detector W - Wet VL - VeryLoose
AD/T Solid flight auger: TC-Bit ter infl -
HFA  Hollow flight auger P»— water inflow VS - Vane Shear; P=Peak, EIL_ ) Ei?jitclicl:::}{t ,I{AD : k/%ésiﬁm Dense
\évg \évc?cskhpo?lr;dnlhng —< water outflow R=Resdual (uncorrected kPa) W - Moisture content D - Dense
VD - VeryDense

CARDNO 2.01.6 LIB.GLB Log CARDNO NON-CORED M31218_BARALABA GINT FILE.GPJ <<DrawingFile>> 25/05/2020 11:59 10.0.000 Datgel AGS RTA, Photo, Monitoring Tools

Refer to explanatory notes for details of
abbreviations and basis of descriptions

CARDNO (QLD) PTY LTD
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BOREHOLE LOG SHEET

Client:
Project:
Location:

Mount Ramsay Coal Company Pty Ltd
Sewage Effluent
Mount Ramsay, Baralaba QLD 4702

Job No: M31030

Hole No: BHO03

Sheet: 1 of 1

Position: E791373.000 N7312510.000 55 MGA94

Angle from Horizontal: 90°

Surface Elevation:

Rig Type: Hand Auger

Mounting: Hand

Driller: Cardno (QLD) Pty Ltd

Casing Diameter:

Contractor: Cardno (QLD) Pty Ltd

Date Started: 19/5/20 Date Completed: 19/5/20 Logged By: LA Checked By: ML
Drilling Sampling & Testing Material Description
@ E 5
5] ~ o 8 SOIL TYPE, plasticity or particle characteristic, z
8 % E’ o) Sample or "E_ T o E colour, secondary and minor components g é 5 STRUCTURE
% | 2| B Field Test @ 89 | & ROCK TYPE, grain size and type, colour, 2% |2 & Other Observations
s|2|S8|= ield Tes 0|5 2 fabric & texture, strength, weathering, 235 |8
x 8 defects and structure o
Sandy SILT: low plasticity, light brown, fine to ALLUVIAL
medium grained sand, very dry, cementation,
0.05-0.50m rootlets, organics,
Constant Head Permeameter | MPS 3LL 35P75 70 ]
ML
L 0.30m ]
CLAY: intermediate plasticity, brown, with fine to
medium grained sand,
- MPS 3 LL 40 P75 80
g L i
=
3
2
w
5 0.5 -1
z
< g D Vst
3
k=]
S L i
8
9]
- Cl 4
—1.0 -1
1.10m
TERMINATED AT 1.10 m
Terminated
—15 —
METHOD PENETRATION FIELD TESTS SAMPLES SgIL CONSISTSEl‘#tCY
: : A% - Very Sof
EX  Excavator bucket VE  Very Easy (No Resistance) SPT - Standard Penetration Test B - Bulkdisturbed sample s ) Sof%,
EA E'PPder E  Easy HP - Hand/Pocket Penetrometer ES - E'St_l”bed Satnllple | F - Fim
and auger F Firm } . - Environmental sample A
PT  Push tube H o Hard DCP - Dynamic Cone Penetrometer U - Thinwall tube 'undisturbed’ st oo stff
SON  Sonic drilling VH  Very Hard (Refusal) PSP - Perth Sand Penetrometer VSt - Very Stiff
AH  Air hammer MC - Moisture Content MOISTURE B fad
PS  Percussion sampler WATER PBT - Plate Bearing Test D Dry ro - rrable
AS Short spiral auger Water Level on Date - i ) f RELATIVE DENSITY
AD/V Solid flight auger: V-Bit A4 shown IMP - Borehole Impression Test M~ - Moist
id fli - TC-Bi — PID - Photoionisation Detector W - Wet VL - VeryLoose
AD/T Solid flight auger: TC-Bit ter infl -
HFA  Hollow flight auger P»— water inflow VS - Vane Shear; P=Peak, EIL_ ) Ei?jitclicl:::}{t ,I{AD : k/%ésiﬁm Dense
\évg \évc?cskhpo?lr;dnlhng —< water outflow R=Resdual (uncorrected kPa) W - Moisture content D - Dense
VD - VeryDense

CARDNO 2.01.6 LIB.GLB Log CARDNO NON-CORED M31218_BARALABA GINT FILE.GPJ <<DrawingFile>> 25/05/2020 11:59 10.0.000 Datgel AGS RTA, Photo, Monitoring Tools

Refer to explanatory notes for details of
abbreviations and basis of descriptions
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APPENDIX C SITE PHOTOGRAPHS



O Cardno

Appendix C — Site Photographs

‘ 1. iew from BO1 Iookig west. 2. View from H01 Ioking est toward Mount Rmsa.

3. Hydraulic permeability testing at BH02.

5. ydraulc prabiity teting}t 03. 6: View from BHO3 looking southwest toward the house and sheds.
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APPENDIX D CONSTANT HEAD PERMEABILITY TEST RESULTS



Ksat VALUES, Permeability Test Location

Job Location: Mt Ramsay, Baralaba

Permeability Test Location: PERM1 E0791215 N7312531

Soil Type: Sandy SILT / CLAY

Instrument Data

Reservoir internal Diameter (mm) ===> 60 6
Breather pipe Outer Diameter (mm) ===> 9 0.9
Test Hole radius (mm) ===> 37.5 3.75
Constant Water Depth in Test Hole (mm) ===> 450 45

Test Results

Water Fall (Constant rate) Flow Rate Ksat Ksat
Rate (mm)/min cm3/min cm/min m/day
6 0.6 16.58 0.0047 0.07

Ksat VALUES, Permeability Test Location

Job Location: Mt Ramsay, Baralaba

Permeability Test Location: PERM2 E0791290 N7312518

Soil Type: Silty Clay

Instrument Data

Reservoir internal Diameter (mm) ===> 60 6
Breather pipe Outer Diameter (mm) ===> 9 0.9
Test Hole radius (mm) ===> 37.5 3.75
Constant Water Depth in Test Hole (mm) ===> 450 45

Test Results

Water Fall (Constant rate) Flow Rate Ksat Ksat
Rate (mm)/min cm3/min cm/min m/day
5.8 0.58 16.03 0.0046 0.07

Ksat VALUES, Permeability Test Location

Job Location: Mt Ramsay, Baralaba

Permeability Test Location: PERM3 E0791373 N7312510

Soil Type: Silty Clay

Instrument Data

Reservoir internal Diameter (mm) ===> 60 6
Breather pipe Outer Diameter (mm) ===> 9 0.9
Test Hole radius (mm) ===> 37.5 3.75
Constant Water Depth in Test Hole (mm) ===> 450 45

Test Results
Water Fall (Constant rate) Flow Rate Ksat Ksat
Rate (mm)/min cm3/min cm/min m/day
6.1 0.61 16.86 0.0048 0.07
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T Tt il ewe Pagei 1075 47
95 2* Al SEAvie Alackaydpal

LISYONEY 277-252 Woodpark Read Srilhfight NS W 2104
O samples, sydnevialsqinga- cam
_ITOWNSVILLE ma Gourl Bohts GILT <315

TRALRATT
S

Maitland Rrad |
amnlns pas as

CHAIN OF CUSTODY

JMELEIURNE 2

LS ALS Laboratory: please tick 2 P 10 5510 90 B P, 07 4700 G600 £ ALSE netn Tonsr igakmlote sors
AMUDGER 150 S panay Read Madoes NS 2050 JWOLLONGONG 1 Raich Black Dve. Hih Wallongond HSY 2507
%53 At P 133 A bl s Ehn b 1126 E: wollongorg gbasalobal cam ;
CLIENT: CARDNO (QLD) PTY LTD TURNAROUND REQUIREMENTS : % Standard TAT (List due date): ==~ FOR LABORATORY USE ONLY (Circle}
) (Standard TAT may be longet for same lasts .
OFFICE: FORTITUDE VALLEY i T o C1Non Standard of urgant TAT (List dus date): Custody Seal Intact? Yes No NA
PROJECT: Baralaba Mine : . PROJECT NO. M31218 ALS QUOTE NO.: M431194 €OC SEQUENGE NUMBER  (Circle) :‘;";g {frozen e bricks present upon Yes No NiA
CORDER NUMBER: PURCHASE ORDER NO.: M31218 'COUNTRY OF ORIGIN: AUSTRALIA ’ goc: 1 2 3 4 5 [ 7 |Random Sample Tamperature on Receipt: c
PROJECT MANAGER: Mark Farrey CONTACT PH: 07 3310 2309 oF: 1 2 3 4 ] [} 7 |Other comment:
SAMPLER: Luke Armstrong SAMPLER MOBILE: 07 4952 3477 RELINQUISHED BY: RECEIVED BY: REImUIgM RECEIVEQR BY:
- . » ot
COC Emailed to ALS? { YES | NO) EDD FORMAT (or dafault); Esdat e RQPQS:{’QUAJ&’A J S . 1 0
Emall Reports te {will default to PM if no other addresses are listed): mark.farrey@cardno.com.au DATETIME: DATE/TIME: a' S -m DATETIME: % . 6 QO DATE/TIME:
F
- {+ 72 .
Emall Invoice to (will default to PM If no other addresses are listed): mark.farrey@cardno.com.au 2&/@;5’/ ;}»1}{3 I Baeam \ 5 \b !_CI) % . S’ . %o (?‘ / Y
GOMMENTS/SPECIAL HANDAING/STORAGE OR DISPOSAL: Tasting as per ALS quote ref. BN/090/20 ’ *
ANALYSIS REQUIRED including SUITES (NB. Sulte Codes must be listad 1o attract sulte price}
ALS USE ONLY M ATSFJK?)H(H F;'EI dDSE-I‘.’J\:Il;s CGONTAINER INFORMATION Addltional Information
: Salid(S) Water(W) Where Matals are nequired, specily Total (unfilterad batile required) or Dixsolved (field fitered bottla tequired).
[Comments on fikely contaminant levels,
dilutions, or samples requiring spacific QC 1
? o analysie atc. ]
2
g ‘
) |
TYFE & PRESERVATIVE TOTAL g
LAB ID SAMPLE ID _ DATE { TIME MATRIX w . ] ‘
{refer to codes below) soriLes| 3 . Environmental Division
T Brishane
$s Weork Order Reference
" EB2013980 5
3 BHO1 0.00-0.10 10/05/2020 0:00 ) B x
2 BHO1 0.10 - 0.20 19/05{2020 0:00 38 B x :
3 BHO01 0.20 - 1.20 19/05i2020 0:00 E) B x i 1
A* BHO2 0.00 - 0.30 19/05/2020 0:00 § B x .
5 BH02 0,20 -1.20 18/05/2020 0:00 ] B x i )
-0, 19/05/2020 0:00 8
b BH030.00-0.30 ® * Telephone : ~ 617-3243 7222
e 1 BH030.30-1.10 19/05/2020 0:00 s B x
o
TOTAL|
Water Codes: P =Unpr Plastic; N = Nitric Preserved Plastic; ORC = Nilric Preserved ORC; SH = Sodium Hydroxide/Cd Preserved: S = Sedium Hvdroxide Preserved Plastic: AG = Amber Glass Unpreserved: AP - Airfreight Unpresarved Plastic
V = VOA Vial HC! Preserved: VB = VOA Vial Sodium Bisulohats Preseved: VS = VOA Vial Sulfuric Presarved: AV = Airfreiaht Unpresarved Vial SG = Suffuric Preserved Amber Glass: H = HCt preserved Plastic; HS = HCI preserved Soeciation botlle: SP = Sulfuric Preserved Plastic; F = Farmaldehvde Preserved Glags;
inc Acelate Preserved Battle; EDTA Preserved Botlles; ST = Sterlle Boltle; ASS = Plastic Bag for Acid Sulphate Soils; B = Unpreserved Bag; L| = L ugols loding Praserved Botiles; STT = Sterile Sedium Thiosulfate Preserved Botties.




ALS

Work Order . EB2013980

Client : CARDNO (QLD) PTY LTD Laboratory : Environmental Division Brisbane

Contact : MARK FARREY Contact . Carsten Emrich

Address : LOCKED BAG 4006 Address . 2 Byth Street Stafford QLD Australia
FORTITUDE VALLEY QLD 4006 4053

E-mail : mark.farrey@cardno.com.au E-mail . carsten.emrich@alsglobal.com

Telephone : 33102309 Telephone . +61 7 3552 8616

Facsimile — Facsimile . +61-7-3243 7218

Project : M31218 Baralaba Mine Page ©10of3

Order number : M31218 Quote number : EB2020CARDNOO0001 (BN/090/20)

C-O-C number —- QC Level : NEPM 2013 B3 & ALS QC Standard

Site J—

Sampler : LUKE ARMSTRONG

Dates

Date Samples Received : 26-May-2020 08:15 Issue Date : 26-May-2020

Client Requested Due : 10-Jun-2020 Scheduled Reporting Date ©10-Jun-2020

Date

Delivery Details

Mode of Delivery - Carrier Security Seal . Intact.

No. of coolers/boxes 1 Temperature : 5.3°C - Ice present

Receipt Detail - MEDIUM ESKY No. of samples received / analysed 717

General Comments

This report contains the following information:

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Proactive Holding Time Report

- Requested Deliverables
Wilting Point, Field Capacity and Porosity subcontracted to Bio-Track.
Discounted Package Prices apply only when specific ALS Group Codes ('W', 'S', 'NT" suites) are referenced on COCs.
Bulk Density analysis will be conducted by ALS Environmental, Sydney, NATA accreditation no.
825, Site No. 10911 (Micro site no. 14913).
Please direct any turn around / technical queries to the laboratory contact designated above.
Sample Disposal - Aqueous (3 weeks), Solid (2 months + 1 week) from receipt of samples.
Analysis will be conducted by ALS Environmental, Brisbane, NATA accreditation no. 825, Site No. 818 (Micro site no. 18958).
Breaches in recommended extraction / analysis holding times (if any) are displayed overleaf in
the Proactive Holding Time Report table.
Please be aware that APHA/NEPM recommends water and soil samples be chilled to less than or equal to 6°C for chemical
analysis, and less than or equal to 10°C but unfrozen for Microbiological analysis. Where samples are received above this
temperature, it should be taken into consideration when interpreting results. Refer to ALS EnviroMail 85 for ALS
recommendations of the best practice for chilling samples after sampling and for maintaining a cool temperature during transit.

RIGHT SOLUTIONS | RIGHT PARTNER



Issue Date . 26-May-2020

Page ©20f3
Work Order - EB2013980 Amendment 0
Client : CARDNO (QLD) PTY LTD

Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

Method
Client sample ID Sample Container Received Preferred Sample Container for Analysis
BHO1 0.00-0.10 - Snap Lock Bag - Soil Glass Jar - Unpreserved
BH01 0.10-0.20 - Snap Lock Bag - Soil Glass Jar - Unpreserved
BHO1 0.20-1.20 - Snap Lock Bag - Soil Glass Jar - Unpreserved
BHO02 0.00-0.30 - Snap Lock Bag - Soil Glass Jar - Unpreserved
BH02 0.30-1.20 - Snap Lock Bag - Soil Glass Jar - Unpreserved
BHO03 0.00-0.30 - Snap Lock Bag - Soil Glass Jar - Unpreserved
BH03 0.30-1.10 - Snap Lock Bag - Soil Glass Jar - Unpreserved

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory
process necessary for the execution of client requested
tasks. Packages may contain additional analyses, such
as the determination of moisture content and preparation
tasks, that are included in the package.

If no sampling time is provided, the sampling time will <
default 00:00 on the date of sampling. If no sampling date 5? 3
is provided, the sampling date will be assumed by the @ o g _
laboratory and displayed in brackets without a time |_ ¢ TEE S §
5|8 » F
component gi gg % §E é % §
i Wole §le P|w 2 S = S
Matrix: SOIL w2882 2/85 E9|a%aF
6T I2Z|2S|20|leslos|s @
. < 2w | :/6) w elz g n o|ln &
Laboratory sample Client sampling Client sample ID 2383|2305 282352820
ID date / time 22138125[232135122(38
EB2013980-001 19-May-2020 00:00 BHO1 0.00-0.10 v v 4 v v v v
EB2013980-002 19-May-2020 00:00  BHO1 0.10-0.20 viviviv v v v
EB2013980-003 19-May-2020 00:00 BHO1 0.20-1.20 v v 4 v 4 v v
EB2013980-004 19-May-2020 00:00 BHO02 0.00-0.30 v v v v v v v
EB2013980-005 19-May-2020 00:00 BHO02 0.30-1.20 v v 4 v v v v
EB2013980-006 19-May-2020 00:00 BHO03 0.00-0.30 v v v v v v v
EB2013980-007 19-May-2020 00:00 BHO03 0.30-1.10 v v v v v v v
=)
S
L
R
= = 2
T o <
2 2| <
Q 5 B8
a| 8| %
2l 8| s E| £
< [ 2 c 5
® ¢ 8| 8 8
(= @ © = =]
35 8 x| &lg@
Matrix: SOIL Z>B85|8380 8208
S =a Q o S < S
8|20l G|l §L2¢
) w§|we|ws|ug W g =
Laboratory sample Client sampling Client sample ID 2200 ;2) 421 g 4 5 A g
ID date / time 22328518280 8=
EB2013980-001 19-May-2020 00:00 BHO1 0.00-0.10 v v v v v v
EB2013980-002 19-May-2020 00:00  BHO1 0.10-0.20 v v v i iV iv|vYy
EB2013980-003 19-May-2020 00:00 BHO1 0.20-1.20 v v v v 4 v
EB2013980-004 19-May-2020 00:00 = BHO2 0.00-0.30 viviv v v v
EB2013980-005 19-May-2020 00:00 BHO02 0.30-1.20 v v v v 4 v
EB2013980-006 19-May-2020 00:00 BHO03 0.00-0.30 v v v v v v
EB2013980-007 19-May-2020 00:00 BHO03 0.30-1.10 v v v v v v

Proactive Holding Time Report

Sample(s) have been received within the recommended holding times for the requested analysis.



Issue Date . 26-May-2020

Page ©30f3
Work Order - EB2013980 Amendment 0
Client : CARDNO (QLD) PTY LTD

Requested Deliverables

MARK FARREY
- *AU Certificate of Analysis - NATA (COA)
*AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI)
- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC)
- A4 - AU Sample Receipt Notification - Environmental HT (SRN)
- A4 - AU Tax Invoice (INV)
Attachment - Report (SUBCO)
Chain of Custody (CoC) (COC)
EDI Format - ENMRG (ENMRG)
- EDI Format - ESDAT (ESDAT)
EDI Format - XTab (XTAB)

Email
Email
Email
Email
Email
Email
Email
Email
Email
Email

mark.farrey@cardno.com.au
mark.farrey@cardno.com.au
mark.farrey@cardno.com.au
mark.farrey@cardno.com.au
mark.farrey@cardno.com.au
mark.farrey@cardno.com.au
mark.farrey@cardno.com.au
mark.farrey@cardno.com.au
mark.farrey@cardno.com.au
mark.farrey@cardno.com.au



ALS

Enuvironmental

Work Order

Client
Contact
Address

Telephone
Project

Order number
C-O-C number
Sampler

Site

Quote number

No. of samples received
No. of samples analysed

: EB2013980

: CARDNO (QLD) PTY LTD
: MARK FARREY

- LOCKED BAG 4006

FORTITUDE VALLEY QL

: 33102309
: M31218 Baralaba Mine
: M31218

: LUKE ARMSTRONG
: BN/090/20

7

7

QUALITY CONTROL REPORT

D 4006

Page

Laboratory
Contact
Address

Telephone
Date Samples Received
Date Analysis Commenced

Issue Date

©10f10

: Environmental Division Brisbane
: Carsten Emrich
: 2 Byth Street Stafford QLD Australia 4053

: +61 7 3552 8616

- 26-May-2020 W,
. 27-May-2020 \\\\ —/ ’//,
- 10-Jun-2020 5

7=
MM
,l/"/nl u\\‘\\\

,////

N

)

W

/\

NATA

N

Accreditation No. 825

Accredited for compliance with

ISO/IEC 17025 - Testing

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.
This Quality Control Report contains the following information:
® Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits
® Method Blank (MB) and Laboratory Control Spike (LCS) Report; Recovery and Acceptance Limits
® Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories

This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories

Position

Accreditation Category

Ankit Joshi

Ben Felgendrejeris
Dave Gitsham
Dave Gitsham
Diana Mesa

Kim McCabe

Mark Hallas
Santusha Pandra

Inorganic Chemist

Senior Acid Sulfate Soil Chemist
Metals Instrument Chemist
Metals Instrument Chemist

2IC Organic Chemist

Senior Inorganic Chemist
Senior Inorganic Chemist
Senior Chemist

Sydney Inorganics, Smithfield, NSW
Brisbane Acid Sulphate Soils, Stafford, QLD
Brisbane Acid Sulphate Soils, Stafford, QLD
Brisbane Inorganics, Stafford, QLD
Brisbane Organics, Stafford, QLD

Brisbane Inorganics, Stafford, QLD
Brisbane Inorganics, Stafford, QLD
Brisbane Inorganics, Stafford, QLD
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Work Order . EB2013980
Client - CARDNO (QLD) PTY LTD
Project . M31218 Baralaba Mine ALS

General Comments

The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM. In house developed procedures
are fully validated and are often at the client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to higt

Key : Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot
CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
RPD = Relative Percentage Difference
# = Indicates failed QC

Laboratory Duplicate (DUP) Report
The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI-EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10times LOR:
No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Laboratory sample ID Client sample ID CAS Number Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)

EB2013987-004 Anonymous 1 markg <1 <1 0.00 No Limit
EGO05T: Chromium 7440-47-3 2 mg/kg 42 35 17.2 0% - 20%
EGO05T: Nickel 7440-02-0 2 mg/kg 10 16 a7 No Limit
EGO005T: Arsenic 7440-38-2 5 mg/kg 6 6 0.00 No Limit
EGO05T: Copper 7440-50-8 5 mg/kg 57 #167 98.3 0% - 20%
EGO05T: Lead 7439-92-1 5 mg/kg 211 #144 37.8 0% - 20%
EGO05T: Zinc 7440-66-6 5 mg/kg 133 #210 445 0% - 20%

EB2013980-001 BHO1 0.00-0.10 EGO05T: Cadmium 7440-43-9 1 mg/kg <1 <1 0.00 No Limit
EGO005T: Chromium 7440-47-3 2 mg/kg 5 5 0.00 No Limit
EGO05T: Nickel 7440-02-0 2 mg/kg 2 2 0.00 No Limit
EGO05T: Arsenic 7440-38-2 5 mg/kg <5 <5 0.00 No Limit
EGOO05T: Copper 7440-50-8 5 mg/kg <5 <5 0.00 No Limit
EGO005T: Lead 7439-92-1 5 mg/kg <5 <5 0.00 No Limit
EGO005T: Zinc 7440-66-6 5 mg/kg 6 5 0.00 No Limit

EA002: pH 1:5 (Soils) (QC Lot: 3043166)

EB2013739-001 Anonymous EA002: pH Value pHUnit | 8.8 | 8.8 | 000 | 0% - 20%

EA010: Conductivity (1:5) (QC Lot: 3043165)

EB2013739-001 Anonymous EA010: Electrical Conductivity @ 25°C pSlem [ 1560 [ 1570 | 0320 | 0% - 20%

EA051: Bulk Density (QC Lot: 3046752)

EB2013980-001 BHO1 0.00-0.10 EA051: Bulk Density BULK_DENSITY kgm3 | 1240 { 1230 | 0594 | 0% - 20%

EA055: Moisture Content (Dried @ 105-110°C) (QC Lot: 3043177)

EB2013939-001 Anonymous EA055: Moisture Content % 71.7 75.3 4.88 0% - 20%

EB2013980-005 'BH02 0.30-1.20 | EA055: Moisture Content % 6.5 6.6 1.62 No Limit

EDO006: Exchangeable Cations on Alkaline Soils (QC Lot: 3047977)
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Work Order - EB2013980

Client : CARDNO (QLD) PTY LTD
Project - M31218 Baralaba Mine

Sub-Matrix: SOIL

Laboratory Duplicate (DUP) Report

ALS

Laboratory sample ID Client sample ID CAS Number Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EDO006: Exchangeable Cations on Alkaline Soils (QC Lot 3047977) - continued
EB2011143-001 Anonymous EDO006: Exchangeable Calcium - 0.2 meq/100g 6.7 #4.6 36.8 0% - 20%
EDO006: Exchangeable Magnesium - 0.2 meq/100g <0.2 <0.2 0.00 No Limit
EDO006: Exchangeable Potassium — 0.2 meq/100g <0.2 <0.2 0.00 No Limit
EDO006: Exchangeable Sodium - 0.2 meq/100g <0.2 <0.2 0.00 No Limit
EDO06: Cation Exchange Capacity - 0.2 meq/100g 6.7 #4.6 36.8 0% - 20%
EDO007: Exchangeable Cations (QC Lot: 3048607) [
EB2013777-002 Anonymous EDO007: Exchangeable Calcium - 0.1 meq/100g 0.8 0.8 0.00 No Limit
EDO007: Exchangeable Magnesium - 0.1 meq/100g 0.8 0.8 0.00 No Limit
EDO0OQ7: Exchangeable Potassium - 0.1 meq/100g 1.4 1.4 0.00 0% - 50%
ED007: Exchangeable Sodium 0.1 meq/100g 0.4 0.3 0.00 No Limit
EDO093T: Total Major Cations (QC Lot: 3043154)
EB2013980-001 BHO1 0.00-0.10 EDO093T: Sodium 7440-23-5 50 mg/kg <50 <50 0.00 No Limit
ED093T: Potassium 7440-09-7 50 mg/kg 580 510 12.6 0% - 50%
EDO093T: Calcium 7440-70-2 50 mg/kg 1480 1340 10.0 0% - 20%
ED093T: Magnesium 7439-95-4 50 mg/kg 500 460 6.56 No Limit
EGO035T: Total Recoverable Mercury by FIMS (QC Lot: 3043155)
EB2013987-004 Anonymous EGO035T: Mercury 7439-97-6 0.1 mg/kg 0.2 0.3 35.4 No Limit
EB2013980-001 BHO1 0.00-0.10 EGO035T: Mercury 7439-97-6 0.1 mg/kg <0.1 <0.1 0.00 No Limit
EKO055: Ammonia as N (QC Lot: 3042343)
—— kg | 20 | @0 | 000 |  Nolm
EKO057G: Nitrite as N by Discrete Analyser (QC Lot: 3043172)
Eviotomnaot 8010010 eowowessgo) ____ wwsso o mge | o1 o1 | om | teum
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser (QC Lot: 3043171)
Esoioa 50100010 cxowowerwmesNo) | 0i | mi | 0e o+ | 0w | Nolm
EK061G: Total Kjeldahl Nitrogen By Discrete Analyser (QC Lot: 3043174)
ES0iaT BHO1000010 — crovio Tomkmemwognasn | om0 w0 om | oo
EKO067G: Total Phosphorus as P by Discrete Analyser (QC Lot: 3043173)
— kg | 1@ e i1 | oo
EKO080: Bicarbonate Extractable Phosphorus (Colwell) (QC Lot: 3063212) (QC Lot: 3063212)
EKO080: Bicarbonate Ext. P (Colwell) mgkg | 9 | 8 | 000 | No Limit
EP003: Total Organic Carbon (TOC) in Soil (QC Lot: 3067276) |
EB2013980-001 BHO01 0.00-0.10 EP003: Total Organic Carbon - 0.02 % 0.73 0.75 273 0% - 20%
EB2014296-004 Anonymous EPO0O03: Total Organic Carbon = 0.02 % 1.94 2.08 7.22 0% - 20%
EP068A: Organochlorine Pesticides (OC) (QC Lot: 3043158)
EB2013980-005 BHO02 0.30-1.20 EP068: alpha-BHC 319-84-6 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EPO068: Hexachlorobenzene (HCB) 118-74-1 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: beta-BHC 319-85-7 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: gamma-BHC 58-89-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit
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Client sample ID

EP068A: Organochlorine Pesticides (OC) (QC Lot: 3043158) - continued

EB2013980-005

EB2013939-001

BH02 0.30-1.20

Anonymous

EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:

EP068:

EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:
EP068:

delta-BHC

Heptachlor

Aldrin

Heptachlor epoxide
Total Chlordane (sum)
trans-Chlordane
alpha-Endosulfan
cis-Chlordane

Dieldrin

4.4’-DDE

Endrin
beta-Endosulfan
Endosulfan (sum)
4.4°-DDD

Endrin aldehyde
Endosulfan sulfate
Endrin ketone

Sum of DDD + DDE + DDT

Sum of Aldrin + Dieldrin

4.4°-DDT
Methoxychlor
alpha-BHC
Hexachlorobenzene (HCB)
beta-BHC
gamma-BHC
delta-BHC

Heptachlor

Aldrin

Heptachlor epoxide
Total Chlordane (sum)
trans-Chlordane
alpha-Endosulfan
cis-Chlordane

Dieldrin

4.4’-DDE

Endrin
beta-Endosulfan
4.4’-DDD

Laboratory Duplicate (DUP) Report

ALS

CAS Number LOR Unit Original Result Duplicate Result RPD (%) Recovery Limits (%)
319-86-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit
76-44-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit
309-00-2 0.05 mg/kg <0.05 <0.05 0.00 No Limit
1024-57-3 0.05 mg/kg <0.05 <0.05 0.00 No Limit
-—-- 0.05 mg/kg <0.05 <0.05 0.00 No Limit
5103-74-2 0.05 mg/kg <0.05 <0.05 0.00 No Limit
959-98-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit
5103-71-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit
60-57-1 0.05 mg/kg <0.05 <0.05 0.00 No Limit
72-55-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit
72-20-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit
33213-65-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit
115-29-7 0.05 mg/kg <0.05 <0.05 0.00 No Limit
72-54-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit
7421-93-4 0.05 mg/kg <0.05 <0.05 0.00 No Limit
1031-07-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit
53494-70-5 0.05 mg/kg <0.05 <0.05 0.00 No Limit
72-54-8/72-55- 0.05 mg/kg <0.05 <0.05 0.00 No Limit

9/50-2
309-00-2/60-57 0.05 mg/kg <0.05 <0.05 0.00 No Limit
-1

50-29-3 0.2 mg/kg <0.2 <0.2 0.00 No Limit
72-43-5 0.2 mg/kg <0.2 <0.2 0.00 No Limit
319-84-6 0.05 mg/kg <0.05 <0.05 0.00 No Limit
118-74-1 0.05 mg/kg <0.05 <0.05 0.00 No Limit
319-85-7 0.05 mg/kg <0.05 <0.05 0.00 No Limit
58-89-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit
319-86-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit
76-44-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit
309-00-2 0.05 mg/kg <0.05 <0.05 0.00 No Limit
1024-57-3 0.05 mg/kg <0.05 <0.05 0.00 No Limit
-—-- 0.05 mg/kg <0.05 <0.05 0.00 No Limit
5103-74-2 0.05 mg/kg <0.05 <0.05 0.00 No Limit
959-98-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit
5103-71-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit
60-57-1 0.05 mg/kg <0.05 <0.05 0.00 No Limit
72-55-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit
72-20-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit
33213-65-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit
72-54-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EP068A: Organochlorine Pesticides (OC) (QC Lot: 3043158) - continued
EB2013939-001 Anonymous EP068: Endrin aldehyde 7421-93-4 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Endosulfan sulfate 1031-07-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Endrin ketone 53494-70-5 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Sum of DDD + DDE + DDT 72-54-8/72-55-|  0.05 mg/kg <0.05 <0.05 0.00 No Limit
9/50-2
EP068: Sum of Aldrin + Dieldrin 309-00-2/60-57|  0.05 mg/kg <0.05 <0.05 0.00 No Limit
-1
EP068: 4.4’ -DDT 50-29-3 0.2 mg/kg <0.2 <0.2 0.00 No Limit
EP068: Methoxychlor 72-43-5 0.2 mg/kg <0.2 <0.2 0.00 No Limit
EP068B: Organophosphorus Pesticides (OP) (QC Lot: 3043158)
EB2013980-005 BHO02 0.30-1.20 EP068: Dichlorvos 62-73-7 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Demeton-S-methyl 919-86-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Dimethoate 60-51-5 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Diazinon 333-41-5 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Chlorpyrifos-methyl 5598-13-0 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Malathion 121-75-5 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Fenthion 55-38-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Chlorpyrifos 2921-88-2 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Pirimphos-ethyl 23505-41-1 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Chlorfenvinphos 470-90-6 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Bromophos-ethyl 4824-78-6 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Fenamiphos 22224-92-6 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Prothiofos 34643-46-4 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Ethion 563-12-2 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Carbophenothion 786-19-6 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Azinphos Methyl 86-50-0 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Monocrotophos 6923-22-4 0.2 mg/kg <0.2 <0.2 0.00 No Limit
EP068: Parathion 56-38-2 0.2 mg/kg <0.2 <0.2 0.00 No Limit
EB2013939-001 Anonymous EP068: Dichlorvos 62-73-7 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Demeton-S-methyl 919-86-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Dimethoate 60-51-5 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Diazinon 333-41-5 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Chlorpyrifos-methyl 5598-13-0 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Malathion 121-75-5 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Fenthion 55-38-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Chlorpyrifos 2921-88-2 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EPO068: Pirimphos-ethyl 23505-41-1 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Chlorfenvinphos 470-90-6 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Bromophos-ethyl 4824-78-6 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Fenamiphos 22224-92-6 0.05 mg/kg <0.05 <0.05 0.00 No Limit
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Client : CARDNO (QLD) PTY LTD
Project . M31218 Baralaba Mine ALS
Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID CAS Number Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EP068B: Organophosphorus Pesticides (OP) (QC Lot: 3043158) - continued »
EB2013939-001 Anonymous EP068: Prothiofos 34643-46-4 0.05 I mg/kg <0.05 <0.05 0.00 No Limit
EP068: Ethion 563-12-2 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Carbophenothion 786-19-6 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Azinphos Methyl 86-50-0 0.05 mg/kg <0.05 <0.05 0.00 No Limit
EP068: Monocrotophos 6923-22-4 0.2 mg/kg <0.2 <0.2 0.00 No Limit
EPO068: Parathion 56-38-2 0.2 mg/kg <0.2 <0.2 0.00 No Limit
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Work Order . EB2013980
Client - CARDNO (QLD) PTY LTD
Project . M31218 Baralaba Mine ALS

Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC
parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target
analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Recovery Limits (%)

Method: Compound CAS Number Unit Result Concentration LCS Low High
EGO005(ED093)T: Total Metals by ICP-AES (QCLot: 3043153) i

EGO005T: Arsenic 7440-38-2 5 mg/kg <5 98 mg/kg 104 84.0 123
EGOO05T: Cadmium 7440-43-9 1 mg/kg <1 - - - -
EGO005T: Chromium 7440-47-3 2 mg/kg <2 15.4 mg/kg 114 83.0 125
EGO05T: Copper 7440-50-8 5 mg/kg <5 48 mg/kg 106 86.0 122
EGO005T: Lead 7439-92-1 5 mg/kg <5 50 mg/kg 100 84.0 119
EGO005T: Nickel 7440-02-0 2 mg/kg <2 12.4 mg/kg 114 81.5 118
EGO005T: Zinc 7440-66-6 5 mg/kg <5 115 mg/kg 99.6 80.0 120
EA002: pH 1:5 (Soils) (QCLot: 3043166)

EA002: pH Value -— - pH Unit - 4 pH Unit 101 98.0 102

-—-- 7 pH Unit 100 98.0 102

EA006: Sodium Adsorption Ratio (SAR) (QCLot: 3062411)

EA006: Sodium Adsorption Ratio — ‘ - - ‘
EA010: Conductivity (1:5) (QCLot: 3043165)

EA010: Electrical Conductivity @ 25°C 1412 uS/cm ‘ 99.3 97.0 ‘ 103
ED006: Exchangeable Cations on Alkaline Soils (QCLot: 3047977)

EDO006: Exchangeable Calcium - 0.2 meq/100g <0.2 8.19 meq/100g 118 70.0 130
EDO006: Exchangeable Magnesium - 0.2 meq/100g <0.2 6.1 meq/100g 106 70.0 130
EDO006: Exchangeable Potassium - 0.2 meq/100g <0.2 1.44 meq/100g 95.2 70.0 130
EDO006: Exchangeable Sodium - 0.2 meq/100g <0.2 2.28 meq/100g 83.1 70.0 130
EDO006: Cation Exchange Capacity - 0.2 meq/100g <0.2 18 meq/100g 107 70.0 130
ED007: Exchangeable Cations (QCLot: 3048607) 3

EDO0OQ7: Exchangeable Calcium - 0.1 meq/100g <0.1 8.1526 meq/100g 108 79.0 113
EDO0OQ7: Exchangeable Magnesium - 0.1 meq/100g <0.1 3.9743 meq/100g 105 85.0 115
EDO007: Exchangeable Potassium - 0.1 meq/100g <0.1 1.1842 meq/100g 100 70.0 122
EDO0O07: Exchangeable Sodium - 0.1 meq/100g <0.1 0.6015 meq/100g 102 76.0 112
EDOO7: Cation Exchange Capacity - 0.1 meq/100g <0.1 13.9127 meq/100g 106 82.0 112
ED093T: Total Major Cations (QCLot: 3043154) A

EDO093T: Sodium 7440-23-5 50 mg/kg <50 - - - -—--
EDO093T: Potassium 7440-09-7 50 mg/kg <50 — J— —
EDO093T: Calcium 7440-70-2 50 mg/kg <50 — J— — -
ED093T: Magnesium 7439-95-4 50 mg/kg <50 — — — -
EGO035T: Total Recoverable Mercury by FIMS (QCLot: 3043155) _'

EGO035T: Mercury 7439-97-6 0.1 mg/kg <0.1 0.0847 mg/kg 92.8 70.0 125
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Sub-Matrix: SOIL Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Recovery Limits (%)
Method: Compound CAS Number‘ LOR Unit Result Concentration LCS Low ‘ High
EK055: Ammonia as N (QCLot: 3042343) ]
EKO055: Ammonia as N 7664-41-7 | 20 mg/kg <20 25 mg/kg \ 94.8 80.0 \ 110
EKO057G: Nitrite as N by Discrete Analyser (QCLot: 3043172) i
EK057G: Nitrite as N (Sol.) 14797-65-0 | 2.5 mg/kg \ 99.7 83.0 \ 111
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser (QCLot: 3043171)
EKO059G: Nitrite + Nitrate as N (Sol.) 2.5 mg/kg ‘ 88.0 83.2 ‘ 111
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser (QCLot: 3043174)
EKO061G: Total Kjeldahl Nitrogen as N 20 mg/kg <20 848 mg/kg 104 73.0 121
<20 2180 mg/kg 87.6 72.0 128
EKO067G: Total Phosphorus as P by Discrete Analyser (QCLot: 3043173) '
EKO067G: Total Phosphorus as P - 2 mg/kg <2 939 mg/kg 86.6 80.0 115
1200 mg/kg 105 79.0 121
EKO080: Bicarbonate Extractable Phosphorus (Colwell) (QCLot: 3063212)
EKO080: Bicarbonate Ext. P (Colwell) - 5 mg/kg <5 100 mg/kg 97.9 70.0 130
<5 44.9 mglkg 101 86.8 13
<5 155 mg/kg 110 72.0 128
EP003: Total Organic Carbon (TOC) in Soil (QCLot: 3067276) i
EP003: Total Organic Carbon - 0.02 % <0.02 2.95% 98.0 70.0 130
<0.02 0.48 % 114 70.0 130
EP068A: Organochlorine Pesticides (OC) (QCLot: 3043158) _'
EP068: alpha-BHC 319-84-6 0.05 mg/kg <0.05 0.5 mg/kg 98.4 54.0 121
EP068: Hexachlorobenzene (HCB) 118-74-1 0.05 mg/kg <0.05 0.5 mg/kg 102 80.1 134
EP068: beta-BHC 319-85-7 0.05 mg/kg <0.05 0.5 mg/kg 87.7 49.0 121
EP068: gamma-BHC 58-89-9 0.05 mg/kg <0.05 0.5 mg/kg 102 755 136
EPO068: delta-BHC 319-86-8 0.05 mg/kg <0.05 0.5 mg/kg 100 61.0 122
EP068: Heptachlor 76-44-8 0.05 mg/kg <0.05 0.5 mg/kg 96.0 65.0 130
EP068: Aldrin 309-00-2 0.05 mg/kg <0.05 0.5 mg/kg 99.3 70.0 130
EP068: Heptachlor epoxide 1024-57-3 0.05 mg/kg <0.05 0.5 mg/kg 101 58.0 118
EP068: Total Chlordane (sum) === 0.05 mg/kg <0.05 — j— — J—
EPO068: trans-Chlordane 5103-74-2 0.05 mg/kg <0.05 0.5 mg/kg 101 56.0 119
EP068: alpha-Endosulfan 959-98-8 0.05 mg/kg <0.05 0.5 mg/kg 101 51.0 125
EPO068: cis-Chlordane 5103-71-9 0.05 mg/kg <0.05 0.5 mg/kg 102 57.0 118
EPO068: Dieldrin 60-57-1 0.05 mg/kg <0.05 0.5 mg/kg 91.7 67.0 129
EP068: 4.4’ -DDE 72-55-9 0.05 mg/kg <0.05 0.5 mg/kg 107 62.0 121
EP068: Endrin 72-20-8 0.05 mg/kg <0.05 0.5 mg/kg 84.8 60.0 137
EP068: beta-Endosulfan 33213-65-9 0.05 mg/kg <0.05 0.5 mg/kg 96.2 61.0 122
EP068: Endosulfan (sum) 115-29-7 0.05 mg/kg <0.05 — — — —
EP068: 4.4°-DDD 72-54-8 0.05 mg/kg <0.05 0.5 mg/kg 91.8 60.0 123
EP068: Endrin aldehyde 7421-93-4 0.05 mg/kg <0.05 0.5 mg/kg 72.7 52.0 125
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Sub-Matrix: SOIL Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Recovery Limits (%)

Method: Compound CAS Number LOR Unit Result Concentration LCS Low High
EP068A: Organochlorine Pesticides (OC) (QCLot: 3043158) - continued

EP068: Endosulfan sulfate 1031-07-8 0.05 mg/kg <0.05 0.5 mg/kg 78.0 55.0 125
EP068: 4.4'-DDT 50-29-3 0.2 mg/kg <0.2 0.5 mg/kg 72.0 70.0 130
EP068: Endrin ketone 53494-70-5 0.05 mg/kg <0.05 0.5 mg/kg 75.5 55.0 129
EP068: Methoxychlor 72-43-5 0.2 mg/kg <0.2 0.5 mg/kg 82.8 53.0 136
EP068: Sum of DDD + DDE + DDT 72-54-8/72-5 0.05 mg/kg <0.05 - -— — -

5-9/50-2
EP068: Sum of Aldrin + Dieldrin 309-00-2/60- 0.05 mg/kg <0.05 - - - ——-
57-1

EP068B: Organophosphorus Pesticides (OP) (QCLot: 3043158)

EP068: Dichlorvos 62-73-7 0.05 mg/kg <0.05 0.5 mg/kg 99.4 41.0 114
EP068: Demeton-S-methyl 919-86-8 0.05 mg/kg <0.05 0.5 mg/kg 82.6 25.0 120
EP068: Monocrotophos 6923-22-4 0.2 mg/kg <0.2 0.5 mg/kg 92.3 35.0 135
EP068: Dimethoate 60-51-5 0.05 mg/kg <0.05 0.5 mg/kg 77.3 44.0 131
EPO068: Diazinon 333-41-5 0.05 mg/kg <0.05 0.5 mg/kg 99.9 70.0 131
EP068: Chlorpyrifos-methyl 5598-13-0 0.05 mg/kg <0.05 0.5 mg/kg 87.4 70.0 130
EP068: Parathion-methyl 298-00-0 0.2 mg/kg <0.2 0.5 mg/kg 73.9 60.0 122
EP068: Malathion 121-75-5 0.05 mg/kg <0.05 0.5 mg/kg 83.1 64.0 125
EP068: Fenthion 55-38-9 0.05 mg/kg <0.05 0.5 mg/kg 86.5 69.0 115
EP068: Chlorpyrifos 2921-88-2 0.05 mg/kg <0.05 0.5 mg/kg 103 66.0 120
EP068: Parathion 56-38-2 0.2 mg/kg <0.2 0.5 mg/kg 75.8 57.0 118
EP068: Pirimphos-ethyl 23505-41-1 0.05 mg/kg <0.05 0.5 mg/kg 91.1 70.0 130
EP068: Chlorfenvinphos 470-90-6 0.05 mg/kg <0.05 0.5 mg/kg 70.7 62.0 127
EP068: Bromophos-ethyl 4824-78-6 0.05 mg/kg <0.05 0.5 mg/kg 82.0 80.0 130
EP068: Fenamiphos 22224-92-6 0.05 mg/kg <0.05 0.5 mg/kg 64.0 55.0 106
EP068: Prothiofos 34643-46-4 0.05 mg/kg <0.05 0.5 mg/kg 81.2 80.0 134
EP068: Ethion 563-12-2 0.05 mg/kg <0.05 0.5 mg/kg 66.8 61.0 123
EP068: Carbophenothion 786-19-6 0.05 mg/kg <0.05 0.5 mg/kg 63.9 57.0 124
EP068: Azinphos Methyl 86-50-0 0.05 mg/kg <0.05 0.5 mg/kg 85.8 35.0 127

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on
analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: SOIL Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID Method: Compound CAS Number Concentration MS Low High
EGO005(ED093)T: Total Metals by ICP-AES (QCLot: 3043153)
EB2013980-002 BHO01 0.10-0.20 EGO005T: Arsenic 7440-38-2 100 mg/kg 86.2 70.0 130
EGO005T: Cadmium 7440-43-9 25 mg/kg 94.3 70.0 130
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Work Order - EB2013980
Client - CARDNO (QLD) PTY LTD
Project . M31218 Baralaba Mine ALS
Sub-Matrix: SOIL Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID Method: Compound CAS Number Concentration MS Low High
EGO005(ED093)T: Total Metals by ICP-AES (QCLot: 3043153) - continued
EB2013980-002  BHO10.10-0.20 EGO05T: Chromium 7440-47-3 100 mg/kg 925 70.0 130
\ EGO05T: Copper 7440-50-8 100 mg/kg 95.2 70.0 130
\ EGO05T: Lead 7439-92-1 100 mg/kg 92.7 70.0 130
\ EGO05T: Nickel 7440-02-0 100 mg/kg 93.3 70.0 130
EGO05T: Zinc 7440-66-6 100 mg/kg 92.2 70.0 130
EGO035T: Total Recoverable Mercury by FIMS (QCLot: 3043155)
EB2013980-002  BHO10.10-0.20 EG035T: Mercury 7439-97-6 |  05mgkg | 99.0 \ 70.0 | 130
EK055: Ammonia as N (QCLot: 3042343)
EB2013980-001  |BHO10.00-0.10 EK055: Ammonia as N 7664-41-7 | 100 mghkg | 98.5 \ 70.0 . 130
: Nitrite as N by Discrete Analyser (QCLot: 3043172)
EB2013980-002  BHO10.10-0.20 | EK057G: Nitrite as N (Sol.) 14797650 |  2mgkg | 80.3 \ 70.0 . 130
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser (QCLot: 3043171)
EB2013980-002 BHO1 0.10-0.20 EKO059G: Nitrite + Nitrate as N (Sol.) | 2mgkg | 95.6 \ 70.0 \ 130
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser (QCLot: 3043174)
EB2013980-002 BHO1 0.10-0.20 | EK061G: Total Kjeldahl Nitrogen as N | 500mgkg | 115 \ 70.0 \ 130
EK067G: Total Phosphorus as P by Discrete Analyser (QCLot: 3043173)
EB2013980-002  BHO10.10-0.20 | EK067G: Total Phosphorus as P | 100mgkg | #166 | 700 | 130
EKO080: Bicarbonate Extractable Phosphorus (Colwell) (QCLot: 3063212)
EB2013980-002  BHO10.10-0.20 | EK080: Bicarbonate Ext. P (Colwell) | 40mgkg | 976 \ 70.0 . 130
EP068A: Organochlorine Pesticides (OC) (QCLot: 3043158)
EB2013939-002 Anonymous EP068: gamma-BHC 58-89-9 0.5 mg/kg 88.7 755 136
EP068: Heptachlor 76-44-8 0.5 mg/kg 90.3 65.0 130
EP068: Aldrin 309-00-2 0.5 mg/kg #34.6 70.0 130
EP068: Dieldrin 60-57-1 0.5 mg/kg 83.9 67.0 129
EP068: Endrin 72-20-8 0.5 mg/kg 101 60.0 137
EP068: 4.4'-DDT 50-29-3 0.5 mg/kg 74.9 70.0 130
EP068B: Organophosphorus Pesticides (OP) (QCLot: 3043158)
EB2013939-002 Anonymous EP068: Diazinon 333-41-5 0.5 mg/kg 89.4 70.0 131
EP068: Chlorpyrifos-methyl 5598-13-0 0.5 mg/kg 93.5 70.0 130
EP068: Pirimphos-ethyl 23505-41-1 0.5 mg/kg 80.1 70.0 130
EP068: Bromophos-ethyl 4824-78-6 0.5 mg/kg 80.6 80.0 130
EP068: Prothiofos 34643-46-4 0.5 mg/kg #69.4 80.0 134
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CERTIFICATE OF ANALYSIS

Work Order :EB2013980 Page t1of11
Client : CARDNO (QLD) PTY LTD Laboratory . Environmental Division Brisbane
Contact : MARK FARREY Contact . Carsten Emrich
Address : LOCKED BAG 4006 Address . 2 Byth Street Stafford QLD Australia 4053
FORTITUDE VALLEY QLD 4006
Telephone : 33102309 Telephone 1 +61 7 3552 8616
Project : M31218 Baralaba Mine Date Samples Received : 26-May-2020 08:15 sy
Order number - M31218 Date Analysis Commenced  : 27- - N, A
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Sampler : LUKE ARMSTRONG ilm
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AN
Quote number : BN/090/20 “ofg W™ Accreditation No. 825
No. of samples received 4 Accredited for compliance with
No. of samples analysed .7 ISO/IEC 17025 - Testing

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Certificate of Analysis contains the following information:
® General Comments
® Analytical Results
® Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with
Quality Review and Sample Receipt Notification.

Signatories

Thg document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
Signatories Position Accreditation Category

Ankit Joshi Inorganic Chemist Sydney Inorganics, Smithfield, NSW

Ben Felgendrejeris Senior Acid Sulfate Soil Chemist Brisbane Acid Sulphate Soils, Stafford, QLD
Dave Gitsham Metals Instrument Chemist Brisbane Acid Sulphate Soils, Stafford, QLD
Dave Gitsham Metals Instrument Chemist Brisbane Inorganics, Stafford, QLD

Diana Mesa 2IC Organic Chemist Brisbane Organics, Stafford, QLD

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Mark Hallas Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD
Santusha Pandra Senior Chemist Brisbane Inorganics, Stafford, QLD
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Work Order - EB2013980
Client : CARDNO (QLD) PTY LTD
Project . M31218 Baralaba Mine ALS

General Comments

The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM. In house developed procedures
are fully validated and are often at the client request.
Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.
Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing
purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting
@ = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.
EPO068 [Pesticides]: Sample EB2013939-002 shows poor matrix spike recovery due to matrix interference. Confirmed by re-extraction and re-analysis.
ALS is not NATA accredited for the analysis of Exchangeable Aluminium and Exchange Acidity in soils when performed under ALS Method ED005.
ALS is not NATA accredited for the analysis of Exchangeable Cations on Alkaline Soils when performed under ALS Method EDO006.
Bulk Density analysis will be conducted by ALS Environmental, Sydney, NATA accreditation no. 825, Site No. 10911 (Micro site no. 14913).
EKO067G (Total Phosphorus as P: Sample EB2013980_002 (BH01 0.10-0.20) shows poor matrix spike recovery due to sample heterogeneity. Confirmed by visual inspection.
EGO05T (Total Metals by ICP-AES): Sample EB2013987-004 shows poor duplicate results due to sample heterogeneity. Confirmed by visual inspection.
EDO006 (Exchangeable Cations on Alkaline Soils): Sample EB2011143-001 shows poor duplicate results due to sample heterogeneity. Confirmed by visual inspection.
EA058 Emerson: V. = Very, D. = Dark, L. = Light, VD. = Very Dark

EDO007 and ED008: When Exchangeable Al is reported from these methods, it should be noted that Rayment & Lyons (2011) suggests Exchange Acidity by 1M KCI - Method 15G1 (ED005) is a more suitable method
for the determination of exchange acidity (H+ + Al3+).
ALS is not NATA accredited for the analysis of bulk density in a soil matrix.

® Sodium Adsorption Ratio (where reported): Where results for Na, Ca or Mg are <LOR, a concentration at half the reported LOR is incorporated into the SAR calculation. This represents a conservative approach
for Na relative to the assumption that <LOR = zero concentration and a conservative approach for Ca & Mg relative to the assumption that <LOR is equivalent to the LOR concentration.



Page : 3of 11

Work Order - EB2013980

Client : CARDNO (QLD) PTY LTD

Project . M31218 Baralaba Mine ALS
Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

BHO1 0.00-0.10

BHO01 0.10-0.20

BHO1 0.20-1.20

BH02 0.00-0.30

BHO02 0.30-1.20

Client sampling date / time

19-May-2020 00:00

19-May-2020 00:00

19-May-2020 00:00

19-May-2020 00:00

19-May-2020 00:00

Compound CAS Number Unit EB2013980-001 EB2013980-002 EB2013980-003 EB2013980-004 EB2013980-005
Result Result ) Result Result Result
EA002: pH 1:5 (Soils) f
CpHvewe _ 01 | pHUunt | &5 | - R 1 1
EA006: Sodium Adsorption Ratio (SAR) )
Sodum AdsorptonRatio | 001 | - | os | R I T
EA010: Conductivity (1:5)
Elcctrical Conductiviy @25°C 1| ySm | 2 | I 1 2 1 a
EA014 Total Soluble Salts
TotSolublesalts | 5 | mgkg | e I 1 106 wm
EA051 : Bulk Density )
CoBukDensity  BULKDENSTY 1 | kgm | 120 | I L T
EA055: Moisture Content (Dried @ 105-110°C) f
WoistureContent | 10 | % | 24 - I 1 20 1 E
EA058: Emerson Aggregate Test )
Color (Munsell) - - - Very Dark Grayish Very Dark Grayish Dark Grayish Brown Very Dark Gray Dark Grayish Brown
Brown (2.5Y 3/2) Brown (2.5Y 3/2) (10YR 4/2) (10YR 3/1) (10YR 4/2)
Texture — - - Medium Clay Medium Clay Medium Clay Light Medium Clay Medium Clay
Emerson Class Number EC/TC - - 3 3 3 3 3
EDO006: Exchangeable Cations on Alkaline Soils
@ Exchangeable Calcium — 0.2 meq/100g - - 11.8 — 12.8
@ Exchangeable Magnesium — 0.2 meq/100g - - 3.2 - 3.6
@ Exchangeable Potassium — 0.2 meq/100g - - 0.3 - 0.4
@ Exchangeable Sodium — 0.2 meq/100g - - 0.4 — 0.6
@ Cation Exchange Capacity — 0.2 meq/100g - - 15.7 J— 17.3
2 Exchangeable Sodium Percent — 0.2 % - a—— 2.6 J— 3.3
@ Calcium/Magnesium Ratio — 0.2 - - - 3.7 - 3.6
@ Magnesium/Potassium Ratio — 0.2 - - J— 10.1 J— 9.0
EDO007: Exchangeable Cations
Exchangeable Calcium — 0.1 meq/100g 6.4 8.0 - 7.5 ——
Exchangeable Magnesium — 0.1 meq/100g 2.6 2.6 - 25 ——
Exchangeable Potassium — 0.1 meq/100g 0.4 0.3 - 0.5 ——
Exchangeable Sodium — 0.1 meq/100g <0.1 0.2 - <0.1 —
Cation Exchange Capacity — 0.1 meq/100g 9.6 11.0 - 10.6 -
Exchangeable Sodium Percent — 0.1 % 0.7 1.7 - 0.7 -
Calcium/Magnesium Ratio — 0.1 - 25 3.1 —— 3.0 ————
Magnesium/Potassium Ratio — 0.1 - 5.7 9.7 ——- 5.3 ——
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Work Order - EB2013980
Client : CARDNO (QLD) PTY LTD
Project - M31218 Baralaba Mine ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID BH01 0.00-0.10 BHO01 0.10-0.20 BHO01 0.20-1.20 BH02 0.00-0.30 BHO02 0.30-1.20
(Matrix: SOIL)
Client sampling date / time 19-May-2020 00:00 19-May-2020 00:00 19-May-2020 00:00 19-May-2020 00:00 19-May-2020 00:00
Compound CAS Number LOR Unit EB2013980-001 EB2013980-002 EB2013980-003 EB2013980-004 EB2013980-005
Result Result Result Result Result
EDO093T: Total Major Cations )
Sodium 7440-23-5 50 mg/kg <50 70 140 <50 310
Potassium 7440-09-7 50 mg/kg 580 360 270 500 290
Calcium 7440-70-2 50 mg/kg 1480 2130 2520 2410 2460
Magnesium 7439-95-4 50 mg/kg 500 710 830 550 970
EGO005(ED093)T: Total Metals by ICP-AES
Arsenic 7440-38-2 5 mg/kg <5 <5 <5 <5 <5
Cadmium 7440-43-9 1 mg/kg <1 <1 <1 <1 <1
Chromium 7440-47-3 2 mg/kg 5 7 7 6 7
Copper 7440-50-8 5 mg/kg <5 <5 <5 6 <5
Lead 7439-92-1 5 mg/kg <5 6 7 6
Nickel 7440-02-0 2 mg/kg 4 6
Zinc 7440-66-6 5 mg/kg 6 <5 <5 5 <5
EGO035T: Total Recoverable Mercury by FIMS
Morcury 7439976 01| mgkg <o o o
EK055: Ammonia as N
mgikg <20 <20 <20
EKO057G: Nitrite as N by Discrete Analyser
Nitie as N (Sol) 14797650 01 | mgkg | o1 | <01 X
EKO058G: Nitrate as N by Discrete Analyser
CNiatoasN(Sol)  ta7ors5e| 01 | mgkg | 03 | os 04 <01
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser B
Nirito+NivatoasN(Sol) | 01 | mgks 04 - 1 os 1 05 1 03
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser '
TotalKeldahiNitogenasN | 20 | mgkg | 100 | o L 1 410
EKO062: Total Nitrogen as N (TKN + NOx) ]
" TowlNirogenasN | 20 | mgkg 1030 | 1 350 1 1190 1 a10
EK067G: Total Phosphorus as P by Discrete Analyser )
__ Total PhosphorusasP | 2 | mgkg | 163 l 81 l 239 l o7
EKO080: Bicarbonate Extractable Phosphorus (Colwell) )
mgkg | 9 l <5 l 21 l <5
EP003: Total Organic Carbon (TOC) in Soil
- - 1 I
EP068A: Organochlorine Pesticides (OC)
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Work Order - EB2013980
Client : CARDNO (QLD) PTY LTD
Project - M31218 Baralaba Mine

Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

BHO1 0.00-0.10

BHO01 0.10-0.20

BHO1 0.20-1.20

BH02 0.00-0.30

BHO02 0.30-1.20

Client sampling date / time

19-May-2020 00:00

19-May-2020 00:00

19-May-2020 00:00

19-May-2020 00:00

19-May-2020 00:00

Compound CAS Number LOR Unit EB2013980-001 EB2013980-002 EB2013980-003 EB2013980-004 EB2013980-005
Result Result Result Result Result
EPO068A: Organochlorine Pesticides (OC) - Continued
alpha-BHC 319-84-6 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Hexachlorobenzene (HCB) 118-74-1 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
beta-BHC 319-85-7 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
gamma-BHC 58-89-9| 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
delta-BHC 319-86-8| 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Heptachlor 76-44-8| 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Aldrin 309-00-2| 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Heptachlor epoxide 1024-57-3 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
A Total Chlordane (sum) --| 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
trans-Chlordane 5103-74-2 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
alpha-Endosulfan 059-98-8 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
cis-Chlordane 5103-71-9 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Dieldrin 60-57-1 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
4.4 -DDE 72-55-9 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Endrin 72-20-8 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
beta-Endosulfan 33213-65-9 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
A Endosulfan (sum) 115-29-7 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
4.4°-DDD 72-54-8 | 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Endrin aldehyde 7421-93-4 | 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Endosulfan sulfate 1031-07-8 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
4.4°-DDT 50-29-3 0.2 mg/kg <0.2 <0.2 <0.2 <0.2 <0.2
Endrin ketone 53494-70-5| 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Methoxychlor 72-43-5 0.2 mg/kg <0.2 <0.2 <0.2 <0.2 <0.2
A Sum of Aldrin + Dieldrin 309-00-2/60-57-1 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
A Sum of DDD + DDE + DDT 72-54-8/72-55-9/5 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
0-2
EP068B: Organophosphorus Pesticides (OP)
Dichlorvos 62-73-7| 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Demeton-S-methyl 919-86-8 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Monocrotophos 6923-22-4 0.2 mg/kg <0.2 <0.2 <0.2 <0.2 <0.2
Dimethoate 60-51-5| 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Diazinon 333-41-5| 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Chlorpyrifos-methyl 5598-13-0 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Parathion-methyl 298-00-0 0.2 mg/kg <0.2 <0.2 <0.2 <0.2 <0.2
Malathion 121-75-5 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05

ALS
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Work Order - EB2013980
Client : CARDNO (QLD) PTY LTD
Project - M31218 Baralaba Mine ALS
Analytical Results
Sub-Matrix: SOIL Client sample ID BH01 0.00-0.10 BHO01 0.10-0.20 BHO01 0.20-1.20 BH02 0.00-0.30 BHO02 0.30-1.20
(Matrix: SOIL)
Client sampling date / time 19-May-2020 00:00 19-May-2020 00:00 19-May-2020 00:00 19-May-2020 00:00 19-May-2020 00:00
Compound CAS Number LOR Unit EB2013980-001 EB2013980-002 EB2013980-003 EB2013980-004 EB2013980-005
Result Result Result Result Result
EP068B: Organophosphorus Pesticides (OP) - Continued
Fenthion 55-38-9 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Chlorpyrifos 2921-88-2 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Parathion 56-38-2 0.2 mg/kg <0.2 <0.2 <0.2 <0.2 <0.2
Pirimphos-ethyl 23505-41-1 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Chlorfenvinphos 470-90-6 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Bromophos-ethyl 4824-78-6 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Fenamiphos 22224-92-6| 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Prothiofos 34643-46-4 | 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Ethion 563-12-2| 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Carbophenothion 786-19-6 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Azinphos Methyl 86-50-0 <0.05 <0.05 <0.05
EP068S: Organochlorine Pesticide Surrogate
Dibromo-DDE 21655732 - s [
EP068T: Organophosphorus Pesticide Surrogate
97.5 [ 81.6 [ 99.6
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Work Order - EB2013980
Client : CARDNO (QLD) PTY LTD
Project - M31218 Baralaba Mine
Analytical Results
Sub-Matrix: SOIL Client sample ID BHO03 0.00-0.30 BH03 0.30-1.10 f— J— fo—
(Matrix: SOIL)
Client sampling date / time 19-May-2020 00:00 19-May-2020 00:00 - — —
Compound CAS Number | LOR Unit EB2013980-006 EB2013980-007 e J—
Result Result —— — —
EA002: pH 1:5 (Soils)
EA006: Sodium Adsorption Ratio (SAR)
EA010: Conductivity (1:5)
EA014 Total Soluble Salts
Total Soluble Salts mokg | 72 %
EAO051 : Bulk Density
#Bulk Density BULK DENSITY| 1 | kgm3 | 1330 | 1060
EA055: Moisture Content (Dried @ 105-110°C)

EA058: Emerson Aggregate Test

Color (Munsell) — - - Very Dark Grayish

Dark Grayish Brown

Brown (10YR 3/2) (10YR 4/2)

Texture — - - Sandy Clay Loam Medium Heavy Clay -—-- - -

Emerson Class Number EC/TC - - 3 3 — — —
EDO006: Exchangeable Cations on Alkaline Soils
@ Exchangeable Calcium — 0.2 meq/100g ---n 13.4 - j— J—
@ Exchangeable Magnesium — 0.2 meq/100g --n 3.6 a—— j— j—
@ Exchangeable Potassium f— 0.2 meq/100g nen 0.5 ——— - j—
@ Exchangeable Sodium —— 0.2 meq/100g - 0.4 . - ——
2 Cation Exchange Capacity — 0.2 meq/100g —— 18.0 — e J—
2 Exchangeable Sodium Percent — 0.2 % - 2.4 — J— J—
@ Calcium/Magnesium Ratio — 0.2 - - 3.7 amen - j—
@ Magnesium/Potassium Ratio — 0.2 - - 7.0 j— J— J—

EDO007: Exchangeable Cations :

Exchangeable Calcium — 0.1 meq/100g 4.4 - [ e -
Exchangeable Magnesium — 0.1 meq/100g 1.9 nee e e J—
Exchangeable Potassium — 0.1 meq/100g 0.4 nen e j— J—
Exchangeable Sodium — 0.1 meq/100g <0.1 - [ j— J—
Cation Exchange Capacity — 0.1 meq/100g 6.8 -ne- a—— j— j—
Exchangeable Sodium Percent — 0.1 % 0.7 a——- f— a— a—
Calcium/Magnesium Ratio f— 0.1 - 2.3 - - J— J—

Magnesium/Potassium Ratio — 0.1 - 4.4
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Work Order - EB2013980

Client : CARDNO (QLD) PTY LTD
Project - M31218 Baralaba Mine
Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

BHO03 0.00-0.30

BH03 0.30-1.10

Client sampling date / time

19-May-2020 00:00

19-May-2020 00:00

Compound

CAS Number

LOR

Unit

EB2013980-006

EB2013980-007

Result

Result

EDO093T: Total Major Cations :

EGO005(ED093)T: Total Metals by ICP-AES

Sodium 7440-23-5 50 mg/kg <50 160 - —— —
Potassium 7440-09-7 50 mg/kg 420 280 J— — —
Calcium 7440-70-2 50 mg/kg 1020 2600
Magnesium 7439-95-4 50 mg/kg 350 930

EGO035T: Total Recoverable Mercury by FIMS

EK055: Ammonia as N

EKO057G: Nitrite as N by Discrete Analyser

mokg |02

EKO058G: Nitrate as N by Discrete Analyser

mgkg | 05

EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser

Nitrite + Nitrate as N (Sol.) mg/kg

EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser

" ToalKjeldahl NitrogenasN | 20 | mgkg | s

EKO062: Total Nitrogen as N (TKN + NOx)

Arsenic 7440-38-2 5 mg/kg <5 <5 f— — —
Cadmium 7440-43-9 1 mg/kg <1 <1 —— J— J—
Chromium 7440-47-3 2 mg/kg 6 7 —— J— J—
Copper 7440-50-8 5 mg/kg <5 <5 — J— J—
Lead 7439-92-1 5 mg/kg — J— J—
Nickel 7440-02-0 2 mg/kg amen J— —
Zinc 7440-66-6 5 mg/kg <5 - J— J—

EKO067G: Total Phosphorus as P by Discrete Analyser ‘

EKO080: Bicarbonate Extractable Phosphorus (Colwell)

EP003: Total Organic Carbon (TOC) in Soil

EP068A: Organochlorine Pesticides (OC)
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Work Order - EB2013980

Client : CARDNO (QLD) PTY LTD
Project - M31218 Baralaba Mine
Analytical Results

Sub-Matrix: SOIL
(Matrix: SOIL)

Client sample ID

BHO03 0.00-0.30

BH03 0.30-1.10

Client sampling date / time

19-May-2020 00:00

19-May-2020 00:00

Compound

CAS Number

EP068A: Organochlorine Pesticides (OC) - Continued

LOR

Unit

EB2013980-006

EB2013980-007

Result

Result

alpha-BHC 319-84-6 0.05 mg/kg <0.05 <0.05 j— a— a—
Hexachlorobenzene (HCB) 118-74-1 0.05 mg/kg <0.05 <0.05 j— — —
beta-BHC 319-85-7 0.05 mg/kg <0.05 <0.05 — a— a—
gamma-BHC 58-89-9 0.05 mg/kg <0.05 <0.05 — —— ——
delta-BHC 319-86-8 | 0.05 mg/kg <0.05 <0.05 J— j— I
Heptachlor 76-44-8 0.05 mg/kg <0.05 <0.05 j— — —
Aldrin 309-00-2 0.05 mg/kg <0.05 <0.05 f— J— J—
Heptachlor epoxide 1024-57-3 1 0.05 mg/kg <0.05 <0.05 - — ——
" Total Chlordane (sum) —-| 0.05 mg/kg <0.05 <0.05 [ J— J—
trans-Chlordane 5103-74-2 0.05 mg/kg <0.05 <0.05 [ j— j—
alpha-Endosulfan 959-98-8 0.05 mg/kg <0.05 <0.05 [ j— —
cis-Chlordane 5103-71-9 0.05 mg/kg <0.05 <0.05 j— J— a—
Dieldrin 60-57-1 0.05 mg/kg <0.05 <0.05 J— — —
4.4°-DDE 72-55-9 0.05 mg/kg <0.05 <0.05 — a— a—
Endrin 72-20-8 0.05 mg/kg <0.05 <0.05 — — —
beta-Endosulfan 33213-65-9 0.05 mg/kg <0.05 <0.05 — —— —
A Endosulfan (sum) 115-29-7 0.05 mg/kg <0.05 <0.05 — — —
4.4 -DDD 72-54-8 0.05 mg/kg <0.05 <0.05 j— — —
Endrin aldehyde 7421-93-4 0.05 mg/kg <0.05 <0.05 f— — —
Endosulfan sulfate 1031-07-8 | 0.05 mg/kg <0.05 <0.05 - — ——
4.4°-DDT 50-29-3 0.2 mg/kg <0.2 <0.2 J— J— i
Endrin ketone 53494-70-5 0.05 mg/kg <0.05 <0.05 J— J— J—
Methoxychlor 72-43-5 0.2 mg/kg <0.2 <0.2 [ j— —
A Sum of Aldrin + Dieldrin 309-00-2/60-57-1 0.05 mg/kg <0.05 <0.05 j— — —
A Sum of DDD + DDE + DDT 72-54-8/72-55-9/5 | 0.05 mg/kg <0.05 <0.05
0-2
EP068B: Organophosphorus Pesticides (OP)
Dichlorvos 62-73-7 0.05 mg/kg <0.05 <0.05 f— — —
Demeton-S-methyl 919-86-8| 0.05 mg/kg <0.05 <0.05 f— — -
Monocrotophos 6923-22-4 0.2 mg/kg <0.2 <0.2 f— —— ——
Dimethoate 60-51-5, 0.05 mg/kg <0.05 <0.05 - — ——
Diazinon 333-41-5| 0.05 mg/kg <0.05 <0.05 —ame — -
Chlorpyrifos-methyl 5598-13-0 0.05 mg/kg <0.05 <0.05 j— J— J—
Parathion-methyl 298-00-0 0.2 mg/kg <0.2 <0.2 j— j— —
Malathion 121-75-5 0.05 mg/kg <0.05 <0.05 j— J— —
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Work Order - EB2013980
Client : CARDNO (QLD) PTY LTD
Project - M31218 Baralaba Mine
Analytical Results
Sub-Matrix: SOIL Client sample ID BHO03 0.00-0.30 BHO03 0.30-1.10 — —
(Matrix: SOIL)
Client sampling date / time 19-May-2020 00:00 19-May-2020 00:00 - — —
Compound CAS Number  LOR Unit EB2013980-006 EB2013980-007 | @ e | e J—
Result Result ) —— — —
EP068B: Organophosphorus Pesticides (OP) - Continued =
Fenthion 55-38-9 0.05 mg/kg <0.05 <0.05 j— f— J—
Chlorpyrifos 2921-88-2 0.05 mg/kg <0.05 <0.05 — a— a—
Parathion 56-38-2 0.2 mg/kg <0.2 <0.2 J— — —
Pirimphos-ethyl 23505-41-1 0.05 mg/kg <0.05 <0.05 j— — —
Chlorfenvinphos 470-90-6 0.05 mg/kg <0.05 <0.05 — — —
Bromophos-ethyl 4824-78-6 0.05 mg/kg <0.05 <0.05 j— — —
Fenamiphos 22224-92-6 0.05 mg/kg <0.05 <0.05 f— — —
Prothiofos 34643-46-4 0.05 mg/kg <0.05 <0.05 f— j— —
Ethion 563-12-2 0.05 mg/kg <0.05 <0.05 J— — —
Carbophenothion 786-19-6 | 0.05 mg/kg <0.05 <0.05 J— — -
Azinphos Methyl 86-50-0 j— — —

EP068S: Organochlorine Pesticide Surrogate

— ] — ] —

EP068T: Organophosphorus Pesticide Surrogate
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Work Order - EB2013980
Client : CARDNO (QLD) PTY LTD
Project - M31218 Baralaba Mine

Surrogate Control Limits
Sub-Matrix: SOIL

Recovery Limits (%)
CAS Number Low { High
EP068S: Organochlorine Pesticide Surrogate
10 | 138

EP068T: Organophosphorus Pesticide Surrogate

23 \ 134




781 Mt Glorious Rd Highvale 4520

") W com- 2 Certificate of Analysis signatory: /2.4~

Phone: +617 3289 7179 Bio-Track Pty Ltd ABN 91 056 237 275

Test Code/Name |Moisture Content @
[51] Field Capacity(30 kPa) / [215] Wilting Point(1500 kPa) / Dry Density
[293] % Air Filled Porosity
Lab Reference (LR) 010620.490 Client Name ALS
SamplelD All Samples Client Contact Charles Tibbitts
Project Name Porosity/Wpoint/Fcapacity
Report Date 5/06/2020 Job Number ALS Batch# EB2013980
Sample Received Date |1/06/2020 Order Number 505468
Sample Disposal Date  [31/07/2020 Chain of Custody
Sample Packaging Plastic Bag Client Email charles.tibbitts@alsglobal.com
Temperature Ambient Client Address 2 Byth St Stafford Brisbane Queensland

Moisture Content at Field Capacity and Wilting Point calculated using Moisture Tension Plate.
Dry Density measured as dry mass/vol.
Porosity calculation assuming a particle density of 2.65 g/cc.

Dry Density Air Filled MC% Grav. MC% Grav.
Tonnes/M3 Porosity % Field Capacity | Wilting Point
D

S |Samplel 30 kPa 1500 kPa

1 |BH10-0.1 1.46 45.0 25.1 7.5

2 |BH10.1-0.2 1.46 44.9 24.9 10.8

3 |BH10.2-1.2 1.50 43.4 24.6 11.7

4 |BH20-0.3 1.39 47.6 27.7 8.2

5 |BH20.3-1.2 1.47 444 25.5 11.2

6 |BH30-0.3 1.51 42.9 23.6 54

7 |BH30.3-1.1 1.50 43.3 25.8 10.9

Page 1 of 1



APPENDIX G SUMMARY OF CONTAMINATION TEST RESULTS



Land-Based Effluent Disposal Assessment Report Wonbindi Coal Pty Ltd, Baralaba South Project

5 Cardno

Shaplng the Fl.ltl.ll'ﬂ Bicarbonate | Emerson Aggregate |Exchangeable| Moisture| Total Metals Inorganics Organoch
Extractable Test Cationson | Content | Soluble
P (Col Alkali Salts
= g
: & =
G 5] 1S s ]
g 2 2 s 5
o g ﬁ e 2 = 'E 6_( -
o 2l = 5 g 8 z = & R £ | 8 3
w @ o 1S c Y = IS = — = S =] L2 S [a)
O © 7} o <L = » 23 b= z = o © CA A [a)
& S 5 £ < s £ E 2 £ s | 2 8 . | £ | E 2 @ @ @ &
5 § 2 | e 3 g 3 o | El el 2] . z2 |z g | 2 cl=zlg ! S s8] 2 | &f|wu + §| 5| & Q
| 2| T |5 2 g z | E| 2| 5| & c| 23| s| 5| 8 e | s| 8| &| 5| 58| & S| 8|glsls|g|e|E|E|Q g
g s | 5| ¢g g 8 g g|s|s 2| |8 |8 &8/ 2|8 £  ¢|E|S E|E|E E| T 8|33 5| 5|d|e|2|2|F| 5|55
& E|l 8|8 s s 2 /8|85 8|2 |s|s|2|£|&8| s |=x|& 2|2 2|8 F |3|F|s|=|=%|a|5|&5|5|=s,8[8]8
mg/kg - - - - % mg/kg | mg/kg | mg/kg| mg/kg| mg/kg| mg/kg | mg/kg | mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg | mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| pH_Units| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg
EQL 5 0.1 1 5 5 1 50 2 5 5 50 | 0.1 2 2 50 5 20 20 [ 01 | 01 | 01 20 0.1 50 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.2 | 0.05
Sample Date Sample ID Lab_Report_Number SampleCode
19/05/2020 BHO1 0.00-0.10 |[EB2013980 EB2013980001 9 3 1% | 1% 5.7 2.4 66 <5 <l |1480| 5 <5 <5 | 500 | <0.1 2 163 | 580 6 <20 | 1030 | 0.3 | 0.1 | 0.4 | 1030 6.6 <50 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.05
19/05/2020 BHO1 0.10-0.20 |[EB2013980 EB2013980002 7 3 1% | 1% 9.7 4.7 50 <5 <l |2130| 7 <5 6 710 | <01 | 4 112 | 360 <5 <20 | 660 | 0.3 | <0.1 | 0.3 | 660 7 70 |<0.05|<0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05| <0.2 | <0.05
19/05/2020 BHO1 0.20-1.20 |[EB2013980 EB2013980003 <5 3 1% | 1% 10.1 7.1 339 <5 <l | 2520 | 7 <5 7 830 | <0.1| 4 81 | 270 <5 <20 | 350 | 0.6 | <0.1 | 0.6 | 350 8.6 140 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.05
19/05/2020 BHO02 0.00-0.30 |[EB2013980 EB2013980004 21 3 1 | 1% 5.3 2.9 106 <5 <l |2410| 6 6 6 550 | <0.1 6 239 | 500 5 <20 | 1190 | 04 | 01 | 0.5 | 1190 6.5 <50 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.05
19/05/2020 BHO02 0.30-1.20 |[EB2013980 EB2013980005 <5 3 1% | 1% 9 6.5 152 <5 <l | 2460 | 7 <5 7 970 | <0.1 7 97 | 290 <5 <20 | 410 | <0.1 | 0.3 | 0.3 | 410 8.1 310 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.05
19/05/2020 BHO03 0.00-0.30 |[EB2013980 EB2013980006 11 3 1% | 17 4.4 1.6 72 <5 <l |1020| 6 <5 5 350 | <0.1| 4 173 | 420 5 <20 | 840 | 05 | 0.2 | 0.7 | 840 6.3 <50 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.05
19/05/2020 BHO03 0.30-1.10 |[EB2013980 EB2013980007 <5 3 1% | 1 7 5.8 94 <5 <l |2600| 7 <5 7 930 | <0.1 6 93 | 280 <5 <20 | 540 | 0.1 | <0.1 | 0.1 | 540 7.7 160 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05| <0.2 | <0.05
Statistical Summary
Number of Results 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
Number of Detects 4 7 7 7 7 7 7 0 0 7 7 1 6 7 0 7 7 7 3 0 7 6 4 7 7 7 4 0 0 0 0 0 0 0 0 0 0 0 0
Minimum Concentration <5 3 1 1 4.4 1.6 50 <5 <1 |1020| 5 <5 <5 350 | <0.1 2 81 | 270 <5 <20 | 350 | <0.1 | <0.1 | 0.1 | 350 6.3 <50 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.05
Minimum Detect 7 3 1 1 4.4 16 50 ND | ND | 1020 5 6 5 350 | ND 2 81 | 270 5 ND | 350 | 0.1 | 01 | 0.1 | 350 6.3 70 ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
Maximum Concentration 21 3 1 1 10.1 7.1 339 <5 <1 | 2600 7 6 7 970 | <0.1 7 239 | 580 6 <20 [ 1190 | 0.6 | 03 | 0.7 | 1190 8.6 310 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.05
Maximum Detect 21 3 1 1 10.1 7.1 339 ND | ND | 2600 7 6 7 970 | ND 7 239 | 580 6 ND | 1190 | 06 | 03 | 0.7 | 1190 8.6 310 | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
Average Concentration 7.9 3 1 1 7.3 4.4 126 25 | 05 | 2089 | 6.4 3 5.8 | 691 | 0.05 | 4.7 | 137 | 386 37 10 | 717 | 032 | 0.12 | 0.41 | 717 7.3 108 |0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.1 |0.025
Median Concentration 7 3 1 1 7 4.7 94 25 | 05 |2410| 7 25 6 710 | 005 | 4 112 | 360 25 10 | 660 | 03 | 01 | 04 | 660 7 70 |0.025|0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.1 |0.025
Standard Deviation 6.7 0 0 0 2.3 2.2 100 0 0 606 | 0.79 | 13 16 | 234 0 17 57 | 120 1.6 0 316 | 0.2 |0.095| 0.2 | 316 0.88 105 0 0 0 0 0 0 0 0 0 0 0 0
Number of Guideline Exceedances 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Number of Guideline Exceedances(Detects Only) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Env Stds Comments

#1:Arsenic: HIL assumes 70% oral bioavailability. Site-specific bioavailability
maybe important and should be considered where appropriate (refer
Shedule B7).

#2:Lead: HILs A,B,C based on blood lead models (IEUBK & HIL D on adult lead
model for where 50% bioavailability considered. Site-specific bioavailability
should be considered where appropriate.

#3:Elemental mercury: HIL does not address elemental mercury. a site
specific assessment should be considered if elemental mercury is present, or
suspected to be present.

Data Comments

#1 Very Dark Grayish Brown (2.5Y 3/2)
#2 Very Dark Grayish Brown (10YR 3/2)
#3 Dark Grayish Brown (10YR 4/2)

#4 Very Dark Gray (10YR 3/1)

M31218 ESdat Results.xlsm , 25/06/2020



Land-Based Effluent Disposal Assessment Report Wonbindi Coal Pty Ltd, Baralaba South Project

'j Cardno

Shaplng the Fl.ltl.l'l'ﬂ ilorine Pesticides Organophosphorous Pesticides No
group**
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— = 71 = c < [3) Qo o = & ° [=3 173 1) T o 173 © [=3 7]
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mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| mg/kg| meq/100g
EQL 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.2 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.2 | 0.2 | 0.2 | 0.05 | 0.05 0.1

Sample Date Sample ID Lab_Report_Number SampleCode

19/05/2020 BHO1 0.00-0.10 |[EB2013980 EB2013980001 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.2 | <0.2 |<0.05 | <0.05 9.6
19/05/2020 BHO1 0.10-0.20 |[EB2013980 EB2013980002 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.2 | <0.2 |<0.05 | <0.05 11
19/05/2020 BHO1 0.20-1.20 |[EB2013980 EB2013980003 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.2 | <0.2 |<0.05|<0.05| 15.7
19/05/2020 BHO02 0.00-0.30 |[EB2013980 EB2013980004 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.2 | <0.2 |<0.05|<0.05| 10.6
19/05/2020 BHO02 0.30-1.20 |[EB2013980 EB2013980005 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.2 | <0.2 |<0.05|<0.05| 17.3
19/05/2020 BHO03 0.00-0.30 |[EB2013980 EB2013980006 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.2 | <0.2 |<0.05 | <0.05 6.8
19/05/2020 BHO03 0.30-1.10 |[EB2013980 EB2013980007 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.2 | <0.2 | <0.05 | <0.05 18

Statistical Summary

Number of Results 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
Number of Detects 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7
Minimum Concentration <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 |<0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.2 | <0.2 |<0.05 | <0.05 6.8
Minimum Detect ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND 6.8
Maximum Concentration <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 |<0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.2 | <0.2 | <0.2 |<0.05 | <0.05 18
Maximum Detect ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND 18
Average Concentration 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.1 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 |0.025| 0.1 | 0.1 | 0.1 |0.025|0.025 13
Median Concentration 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.1 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 |0.025| 0.1 | 0.1 | 0.1 |0.025|0.025 11
Standard Deviation 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4.3
Number of Guideline Exceedances 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Number of Guideline Exceedances(Detects Only) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Env Stds Comments

#1:Arsenic: HIL assumes 70% oral bioavailability. Site-specific bioavailability
maybe important and should be considered where appropriate (refer
Shedule B7).

#2:Lead: HILs A,B,C based on blood lead models (IEUBK & HIL D on adult lead
model for where 50% bioavailability considered. Site-specific bioavailability
should be considered where appropriate.

#3:Elemental mercury: HIL does not address elemental mercury. a site
specific assessment should be considered if elemental mercury is present, or
suspected to be present.

Data Comments

#1 Very Dark Grayish Brown (2.5Y 3/2)
#2 Very Dark Grayish Brown (10YR 3/2)
#3 Dark Grayish Brown (10YR 4/2)

#4 Very Dark Gray (10YR 3/1)

M31218 ESdat Results.xlsm , 25/06/2020



APPENDIX H MEDLI 2.0 OUTPUT CONSTRUCTION
SCENARIO



Scenario: Baralaba - Construction.med General | nfO rmation

Enterprise: Baralaba Construction

Description:
Clay Based Model

Client: Baralaba Project
MEDLI User: CARDNO\mark.farrey

Scenario Details:
Construction

-165KL Storage (3 days)

- 3mm/day max irrigation
- 2.1hairrigation area

- Rhodes Grass
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Scenario: Baralaba - Construction.med

Climate Data: Baralaba South_-24.25 149.85, -24.25°, 149.85°
Run Period: 01/01/1950 to 31/12/2019 70 years, 0 days

Climate Statistics:

Climate & Run Period

5th v Percentile 50th Percentile

95th ¥ Percentile

Rainfall (mm/year) 375 674 1059
Pan Evaporation (mm/year) 1795 2041 2232
Climate Data: B Chart Table

Monthly  ® Daily
Daily Average Across Run Period
8 [ M TULdl. ZUDS T.241T1T10T Rain V
7 'V W e Pan v
M e Max Temp
6 | Min Temp
5 ‘\.\" Net Evap
4 2 A// |
3 | \\’ka
Total: 674.30mm
2 { 1
1
O 1 1 1 1 1 1 1 1 1 1 1 1 1 1
\’b(\ <<?\,° @'b‘ V‘Q‘ @'Zﬁ \\\(\ \0\ vp@ cjeQ Oé’ gOA 02(’ \'bo <<Q\,° @'b‘
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Scenario: Baralaba - Construction.med

Effluent type: New Sewage Treatment Plant

Wastestream before any recycling or pretreatment

Average daily quantity and flow-weighted average quality:

Wastestream

B Chart Table

80 C1000 o Effuent v
—TP v
70 800 DS v
_ -700 o Vs
3 S —1s
260 600 £
(o]
£ 500 &
c =}
250 - 400 8
pr 5
~300 O
40
- 200
0 - 100
0
\’OQ <<Q\,O @'b‘ ?‘Q& @’bﬂ \\)(\ \‘)\ V‘Oq (_)?,Q Oé' $04 06(’

Wastestream after any recycling and pretreatment if applicable

Effluent quantity: 20088.36 m3/year or 55.00 m3/day (Min-Max: 55.00

- 55.00)

Flow-weighted average (minimum - maximum) daily effluent quality entering pond system:

Concentration (mg/L) Load (kg/year)
Total Nitrogen 30.00 (30.00 - 30.00) 602.65 (602.25 - 603.90)
Total Phosphorus 10.00 (10.00 - 10.00) 200.88 (200.75 - 201.30)
Total Dissolved Salts 1000.00 (1000.00 - 1000.00) 20088.36 (20075.00 - 20130.00)
Volatile Solids 0.00 (0.00 - 0.00) 0.00 (0.00 - 0.00)
Total Solids 0.00 (0.00 - 0.00) 0.00 (0.00 - 0.00)
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Scenario: Baralaba - Construction.med Pond, Pum ps & ShandYIHg

Pond system: 1 closed storage tank

Pond system details:

Pond 1

Maximum pond volume (m3) 165.00
Minimum allowable pond volume (m3) 0.00

Pond depth at overflow outlet (m) 3.00
Maximum water surface area (m2) 55.00

Pond footprint length (m) 7.42

Pond footprint width (m) 7.42

Pond catchment area (m2) 55.00
Average active volume (m3) 0.00

Foolprint breadth
- Owverflow outlet
Height of
freeboard

Irrigation pump limits:

Minimum pump rate limit (ML/day) 0.00
Maximum pump rate limit (ML/day) 1000000.00
Shandying water:

Annual allocation of fresh water available for shandying (m3/year) 0.00
Maximum rate of application of fresh water (ML/day) 0.00
Nitrogen concentration (mg/L) 0.00
Salinity (dS/m) 0.00
Minimum shandy water is used False
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Scenario: Baralaba - Construction.med La n d

Land: Baralaba Clay
Area (ha): 2.10

Soil Type: Baralaba Clay, 1400.00 mm defined profile depth

Profile Porosity (mm) 613.96
Profile saturation water content (mm) 593.00
Profile drained upper limit (or field capacity) (mm) 346.17
Profile lower storage limit (or permanent wilting point) (mm) 156.43
Profile available water capacity (mm) 189.74
Profile limiting saturated hydraulic conductivity (mm/hour) 0.50
Surface saturated hydraulic conductivity (mm/hour) 10.00
Runoff curve number Il (coefficient) 75.00
Soil evaporation U (mm) 6.00
Soil evaporation Cona (mm/sqrt day) 3.50

mm= Air Dry (%v/v) === | ower Storage Limit (%v/v) Drained Upper Limit (%v/v)

=== Saturated Water Content (%v/v) mm= Porosity (%Vv/v)

0

& Layer 1 (Evaporates to air dry moisture content)

-100 3 BD = 1.45 g/cm3, Porosity = 45.28 mm/layer
-200 E Ksat = 10.00 mm/hour
-300 5
-400 ‘
‘E -500 _E Layer 2 (Evaporates to lower storage limit)
£ 600 —; BD = 1.46 g/cm3, Porosity = 134.72 mm/layer
%_ -700 = Ksat = 3.00 mm/hour
S -800
‘o -900 4 v
m_1000 —E \Layer3
-1100 _; BD = 1.50 g/cm3, Porosity = 433.96 mm/layer
-1200 _; Ksat = 0.50 mm/hour
-1300 =
-1400 il
0 20 40

Soil Moisture Content (%v/v)

Plant Data: Continuous Kikuyu 1 Pasture

Average monthly cover (fraction) (minimum - maximum) 0.87 (0.83 - 0.90)
Maximum crop factor at 100% cover (mm/mm) (Maximum crop coefficient 0.8 x Pan 0.80
coefficient 1) )

Total plant cover (both green and dead) left after harvest (fraction) 1.00
Maximum potential root depth in defined soil profile (mm) 1200.00
Salt tolerance Moderately tolerant
Salinity threshold EC sat. ext. (dS/m) 3.00
Proportion of yield decrease per dS/m increase (fraction/dS/m) 0.03
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Scenario: Baralaba - Construction.med Pond Water

Pond System Water Performance - Overflow: 1 closed storage tank

Capacity of wet weather storage pond: 165 m3

Pond System Water Balance (m3/year)

Name Value
Evaporation (0.00)
Rain 0.00
Inflow Overflow (0.00) Inflow 20088.36
Recycling 0.00
20088.36 E i )
weors [ Irigation vaporation 0.00
Overflow 0.00
Irrigation 20088.36
Rain (0.00 S 0.00
2in {0.00) eepage (0.00) Seepage 0.00
Delta Storage (0.00) Delta Storage 0.00
Recycling: 0.00
Overflow Diagnostics
Volume of overflow (m3/year) 0.00
No. days pond overflows (days/year) 0.00
Average duration of overflow (days) 0.00
Effluent Reuse (Proportion of Inflow + Net Rain Gain that is Irrigated) (fraction) 1.00
Probability of at least 90% reuse (fraction) 1.00
2 z
= ©
3 g
S 2
= 05 < 054
3 0451 2 045
g 0.4 [ 0.4
Z 035 T 035
e 03 - 0.3
%)) - i
2 025 g 0
o 02 - > 02 1
& o1s 015
= 61 2 0.1 1
9] : 2 005
T 005 - T 0
(0]
2 o :
° N ° &
o‘ o
S 2
Overflow event duration exceeded (days) Overflow volume exceeded (m3)
Export plot Export plot
S
o 100
e 90 -
S 80 -
3 70
$ 60
g 50 -
o 40 -
2 301
i 20
= 10 -
o 0
[a Q?’ Q?’ Q’.\ ch 69 N \’.\ :\’]’ \?’ t\P‘ \(.7
Annual reuse (fraction) Export plot
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Scenario: Baralaba - Construction.med

Pond Nutrient Balance

Pond System Performance - Nutrient: 1 closed storage tank

Pond System Nutrients and Salt Balance:

Nitrogen Balance (kg/year)

Volatilisation (0.00) Name Value
Inflow 602.65
Sludge (0.00)
Recycling 0.00
Overflow (0.00) Volatilisation 0.00
602.65
Inflow INPUTS | s Sludge 0.00
Irrigation Overflow 0.00
Irrigation 602.65
Seepage (0.00) Seepage 0.00
Delta Storage (0.00) Delta Storage 0.00
Recycling: 0.00
Phosphorus Balance (kg/year)
Name Value
Sludge (0.00)
Inflow 200.88
Delta Storage (0.00) Recycling 0.00
Overflow (0.00)
Sludge 0.00
200.88
e Overflow 0.00
Irrigation Irrigation 200.88
Inflow Seepage 0.00
Seepage (0.00) Delta Storage 0.00
Recycling: 0.00
Salt Balance (kg/year)
Name Value
Sludge* (0.00)
Inflow 20088.36
Delta Storage (0.00) Recycling 0.00
Overflow (0.00)
Sludge* 0.00
20088.36
W Jouteurs Overflow 0.00
Irrigation Irrigation 20088.36
Inflow Seepage 0.00
Seepage (0.00) Delta Storage 0.00

Recycling: 0.00

* Salt removal in sludge is not calculated from the pond salt balance. However if salt could be assumed to be present in the sludge
at the same concentration as in the pond supernatant (up to a maximum of salt added in inflow) - then salt accumulation in the
sludge could be 0.00 kg/year

Pond System Sludge Accumulation: 0.00 kg dwt/year
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Scenario: Baralaba - Construction.med Pond Nutrient Concentrations

Pond System Performance - Nutrient: 1 closed storage tank

Pond Nutrient Concentrations and Salinity:

Average across simulation period Pond 1
Average nitrogen concentration of pond liquid (mg/L) 30.00
Average phosphorus concentration of pond liguid (mg/L) 10.00
Average salinity of pond liquid (dS/m) 1.56
Value on final day of simulation period Pond 1
Final nitrogen concentration of pond liquid (mg/L) N.D.*
Final phosphorus concentration of pond liquid (mg/L) N.D.*
Final salinity of pond liquid (dS/m) N.D.*

* Not determined. Pond is empty.
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Scenario: Baralaba - Construction.med | rrigation

Irrigation Performance:

Water Use: (assumes 100% Irrigation Efficiency)

Pond water irrigated (m3/year) 20088.36
Average Shandy water irrigation (m3/year) (minimum - maximum) 0.00 (0.00 - 0.00)
Total water irrigated (m3/year) 20088.36
Proportion of irrigation events requiring shandying (fraction of events) 0.00
Proportion of years shandying water allocation of 0 m3/year is exceeded (fraction of 0.00
years)

Average exceedance as a proportion of annual shandy water allocation (fraction of

. . . 0.00 (0.00 - 0.00)
allocation) (minimum - maximum)

Irrigation Quality:
Average nitrogen concentration of irrigation water - before ammonia loss during

irrigation (mg/L) 30.00
Average nitrogen concentration of irrigation water - after ammonia loss during 30,00
irrigation (mg/L)

Average phosphorus concentration of irrigation water (mg/L) 10.00
Average salinity of irrigation water (dS/m) 1.56
Irrigation Diagnostics:

| Proportion of Days irrigation occurs (fraction) 1.00
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Scenario: Baralaba - Construction.med

Land Performance - Soil Water

Paddock: Baralaba Clay, 2.1 ha
Soil Type: Baralaba Clay, 163.94 mm PAWC at maximum root depth

Land Water Balance

Land Water Balance (mm/year): B mm/year
Name Value
Soil Evaporation (1.50) X
Delta Soil Water (2.60) Rain 674.30
Transpiration Irrigation 956.59
Soil Evaporation 1.50
Irrigation weurs [ Raln Runoff (12.24) Transpiration 1372.90
Rain Runoff 12.24
Irrigation
0.00
Irrigation Runoff (0.00) Runoff
Rain \ Deep Drainage 246.84
Deep Drainage (246.84) Delta Soil Water -2.60
Average Monthly Totals (mm): ® Chart
1 50 -~ . 1Toar 157290 Rain
\ / = |rrigation
100 —== Total: 67430 Soil Evap
otall . oUmm
\ \ / Total: 956.59mm Transpn.
g \/\ \_/ / ——— Rain Runoff
50 Irrigation Runoff

0 /\ —
\/_/

Total: 246.84mm

=== Deep Drainage
=== Delta Soil Water

W@ & & © W R o O F

Average Annual Totals (mm/year): ® Chart
1500 ‘V.\/V\/\/\/\/VA AA| = Rain
/\»/\—V\N\/‘/\/ \/V = |rrigation
1000 AA Al Soil Evap
§ ==Transpn.
E‘ ‘ === Rain Runoff
1S 500 === [rrigation Runoff
=== Deep Drainage
0 === Delta Soil Water
Q A X N > A9} 42 O o )
RGN S AN I I S LA R
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Scenario: Baralaba - Construction.med

Land Performance - Soil Nutrient

Land Nutrient Balance

Paddock: Baralaba Clay, 2.1 ha Soil Type: Baralaba Clay

Irrigation ammonium volatilisation losses (kg/ha/year): 0.00

Proportion of total nitrogen in irrigated effluent as ammonium (fraction): 0.25

Land Nitrogen Balance (kg/ha/year)

Name Value
Denitrification (0.01)
Delta Soil N (49.84) Seed 0.02
Irrigation Runoff (0.00) Irrigation 286.98
Denitrification 0.01
Irrigation
Irrigation Rain Runoff (0.00) Rur?off 0.00
Rain Runoff 0.00
Uptake Uptake 336.78
Leached 0.04
Seed (0.02) -
Leached (0.04) Delta Soil N -49.84
Land Phosphorus Balance (kg/ha/year)
Name Value
Irrigation Runoff (0.00)
Seed 1.29E-03
Irrigation Rain Runoff (0.00) Irrigation 95.66
Irrigation 0.00
INPUTS RunOff
OUTPUTS Uptake .
Rain Runoff 0.00
\ Uptake 61.76
Seed (0.00) W7 Leached (1.18) Leached 118
Delta Soil P Delta Soil P 32.72
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Scenario: Baralaba - Construction.med

Land Performance - Soil Nutrient
Paddock: Baralaba Clay, 2.1 ha

Annual Nutrient Totals (kg/ha):

Paddock Nutrient Impact

Soil Type: Baralaba Clay

e N irrigation v
3000 — ——N denitrified v
===N removed by plant v
2500 == N irrigation runoff
/ =N l|eached v
2000 N organic stored v
/ === N mineral stored v
1500 P irrigation v
/ P removed by plant v
1000 P irrigation runoff v
/ === P |eached v
500 e P stored v
—_— =——— Total N delta v
o ——— = Total P delta v
Total N stored v
N A N ® . o o === P adsorbed v
N <) .
,\o,(’) ,\q<’> ,\q‘o ,\o)'\ ,\q’\ R \qq'b e ,}/QQ ,LQ'\ e P dissolved v
Annual Nutrient Leaching Concentration (mg/L):
22 /’ ——— Nitrate-N v
2 / Phosphate-P v
1.8 /
1.6 /
1.4 /
1.2

1
0.8 "/

0:6 /

Y
o |

\ cc"”»/ VV

0

N A N A % 3 S
ORI AN SN SR SO I M
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Scenario: Baralaba - Construction.med CrO p G I’OWth & U pta ke

Plant Performance and Nutrients
Paddock: Baralaba Clay, 2.1 ha Soil Type: Baralaba Clay

Plant: Continuous Kikuyu 1 Pasture

Average annual shoot dry matter yield (kg/ha/year) 19248.21 (16744.24 - 24839.57)
Average monthly plant (green) cover (fraction) (minimum - maximum) 0.87 (0.83 - 0.90)
Average monthly root depth (mm) (minimum - maximum) 1199.16 (1190.19 - 1200.00)

Nutrient Uptake (minimum - maximum):

Average annual net nitrogen removed by plant uptake (kg/ha/year) 336.78 (289.21 - 535.72)
Average annual net phosphorus removed by plant uptake (kg/ha/year) 61.76 (21.47 - 86.24)
Average annual shoot nitrogen concentration (fraction dwt) 0.02 (0.02 - 0.02)
Average annual shoot phosphorus concentration (fraction dwt) 0.003 (0.001 - 0.005)
Average Monthly Yield (kg/ha/year) and Plant Stresses ’57 ® Chart Table
>
o 1 S . -
£09 2000 % === Nitrogen Deficiency v
Z0s8 & =—Temperature stress
— -c . .
207 ] 1500 © == Water Delelency v
106 i i === \Naterlogging v
205 ] = 000 E T Vield (Crop ) v
504 . . - Yield (Crop 2)
203 £
£ . . c
vw0.2 — 500 o
for - :
()
\’bo <<?\/o @7" V‘Q‘ @'b* \\)0 \0\ V\Q (er O(' $O\\ OQC’ 3:
Average Annual Yield (kg/ha/year) and Plant Stresses § B Chart Table
= 1 2
30.9 £ = Nitrogen Deficiency v/
0.8 — 25000 g === Temperature stress v
2707 50000 2 T Water Deflf:lency v
0.6 W i =TT s === Waterlogging v
2 0.5 tHAHTTT 15000 5 ==Yield (Crop 1) v
504 i o Yield (Crop 2)
n0.2 N S ENIVFNEH = L <
801 THIY AT T NAHUH AMHIH 5000 <
|| i - MMNAITIN , 5
()
QO A S T TS AR SN SR 2
'\gc) ,\q(’) '\qQ) ,\Q/\ \q/\ '\o)% ,\g% ,\qq QQ ’}9'\ <

No. of harvests/year: 3.47 (normal)
No. days without crop/year (days/year): 0.00
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Scenario: Baralaba - Construction.med Sa | | n Ity Im paCt

Land Performance

Paddock: Baralaba Clay, 2.1 ha Soil Type: Baralaba Clay

Plant: Continuous Kikuyu 1 Pasture

Salt tolerance Moderately tolerant
Salinity threshold EC sat. ext. (dS/m) 3.00
Proportion of yield decrease per dS/m increase (fraction/dS/m) 0.03
No. years assumed for leaching to reach steady-state (years) 10.00

Soil Salinity:

Salinity of infiltrated water (Average salinity of rainwater = 0.03 dS/m) (dS/m) 0.94
Salt added by rainfall (kg/ha/year) 127.12
Average annual effluent salt added & leached at steady state (kg/ha/year) 9693.00
Average leaching fraction based on 10 year running averages (fraction) 0.33
Average water-uptake-weighted rootzone salinity sat. ext. (dS/m) 1.34
Salinity of the soil solution (at drained upper limit) at base of rootzone (dS/m) 6.96
Relative crop yield expected due to salinity (fraction) 1.00

Proportion of years that crop yields would be expected to fall below 90% of potential

due to salinity (fraction) 0.00
Average Annual Rootzone Salinity and Relative Yield: ® Chart Table
All values based on 10 year running averages

14 1.2 .
Weighted Average
Rootzone Salinity v
12 I u 1 sat. ext.
| —
10 5 Salinity at Base of v
2 ~\ ,l|‘ 08 *g Rootzone
3 g I HAT] £
k) | - =Relative Yield v
z N (062
S 6 =
= ()
© h . Y N 2
< / M- 04 =
4 ’[ i &
—0.2
2
|I ! N q 3
0 |I 0
Q ) 2\ ) 3 Q () 4% N I Q
RN N S N S RN KUIC P SR
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Scenario: Baralaba - Construction.med CI | mate

Sustainability Diagnostics: Baralaba Construction
Averaged Historical Climate Data Used in Simulation (mm)
Location: Baralaba South_-24.25_149.85, -24.25°, 149.85°

Run Period: 01/01/1950 to 31/12/2019 70 years, 0 days

250 —. Net Evap (Evap - Rain) =% Rain =#- Evap (Pan evap x Pan coeff)

200 .\ /
150

100 -

50

0 B

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec | Year

Rain 93.3]| 105.8| 693 373 38.7] 30.5| 26.1 22.7| 234| 562| 745| 96.6| 6743
Evap 2304| 186.3| 186.8[ 150.8] 116.1 91.2] 988| 1284 167.8| 209.9| 2243| 2404| 20312
Net Evap 137.1 80.5| 117.6| 113.5| 774] 60.7] 727| 1057 1444| 153.7| 149.8| 143.8| 1356.9
Net Evap/day 44 2.9 3.8 3.8 2.5 2.0 2.3 34 4.8 5.0 5.0 4.6 3.7
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Scenario: Baralaba - Construction.med

Sustainability Diagnostics: Baralaba Construction

Pond System: 1 closed storage tank

Pond

New Sewage Treatment Plant - 20088.36 m3/year or 55.00 m3/day generated on average

Effluent entering pond system after any pretreatment and recycling

Average (Minimum-Maximum) influent quality calculated for 365.24 non-zero flow days, after any pretreatment and recycling.

Constituent

Concentration (mg/L)

Load (kg/year)

Total Nitrogen

30.00 (30.00 - 30.00

602.65 (602.25 - 603.90

Total Phosphorus

10.00 (10.00 - 10.00

200.88 (200.75 - 201.30

Total Dissolved Salts

Volatile Solids

0.00 (0.00 - 0.00

0.00 (0.00 - 0.00

Total Solids

)
)
1000.00 (1000.00 - 1000.00)
)
)

0.00 (0.00 - 0.00

)
)
20088.36 (20075.00 - 20130.00)
)
)

0.00 (0.00 - 0.00

Last pond (Wet weather store): 165.00 m3

Theoretical hydraulic retention time (days) 3.00
Average volume of overflow (m3/year) 0.00
No. overflow events per year exceeding threshold* of 0.06 m3 (no./year) 0.00
Average duration of overflow (days) 0.00
Effluent Reuse (Proportion of Inflow + Net Rain Gain that is Irrigated) (fraction) 1.00
Probability of at least 90% effluent reuse (fraction) 1.00
Average salinity of last pond (dS/m) 1.56
Salinity of last pond on final day of simulation (dS/m) 1.56
Ammonia loss from pond system water area (kg/m2/year) 0.00

* The threshold is the volume equivalent to the top 1 mm depth of water of a full pond

Overflow exceedance:

B Chart Table
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Scenario: Baralaba - Construction.med | rrigation

Sustainability Diagnostics: Baralaba Construction

Irrigation Information

Irrigation: 2.1 ha total area (assumed 100% irrigation efficiency)

Quantity/year Quantity/ha/year

Total irrigation applied (m3) 20088.36 9565.88
Total nitrogen applied (kg) 602.65 286.98
Total phosphorus applied (kg) 200.88 95.66
Total salts applied (kg) 20088.36 9565.88
Shandying

Annual allocation of fresh water for shandying (m3/year) 0.00
Average Shandy water irrigation (m3/year) (minimum - maximum) 0.00 (0.00 - 0.00)
Avgrf';\ge exceedgnce as a proportion of annual shandy water allocation (% of allocation) 0.00 (0.00 - 0.00)
(minimum - maximum)

Proportion of irrigation events requiring shandying (fraction of events) 0.00
Minimum shandy water is used False

Irrigation Issues
| Proportion of Days irrigation occurs (fraction) 1.00
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Scenario: Baralaba - Construction.med SO||

Sustainability Diagnostics: Baralaba Construction
Paddock Land: Baralaba Clay: 2.1 ha

Irrigation: New Irrigation Method with 0% ammonium loss during irrigation
Irrigation triggered every 1 days

Irrigate a fixed amount of 3.00 mm each day

Irrigation window from 1/1 to 31/12 including the days specified

A minimum of 0 days must be skipped between irrigation events

Soil Water Balance (mm): Baralaba Clay, 163.94 mm PAWC at maximum root depth

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Rain 93.3] 1058 69.3 373 38.7 30.5 26.1 22.7 234 56.2 74.5 96.6| 6743
Irrigation 81.2 74.0 81.2 78.6 81.2 78.6 81.2 81.2 78.6 81.2 78.6 81.2| 956.6
Soil Evap 1.4 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5
Transpn. 153.5] 127.7] 1252 99.7 80.9 63.9 67.1 84.5| 113.2| 1424| 156.7| 158.0| 1372.9
Rain Runoff 1.1 6.6 0.6 0.6 04 0.2 0.2 0.1 0.1 0.1 0.1 2.2 12.2
Irr. Runoff 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Drainage 20.3 23.1 29.4 15.2 20.7 27.5 32.7 23.7 13.6 12.9 14.3 13.5| 2468
Delta -2.0 223 -4.7 0.3 18.0 17.5 7.3 -45| -249| -18.0] -18.0 4.1 -2.6
Soil Nitrogen Balance
Average annual effluent nitrogen added (kg/ha/year) 286.98
Average annual soil nitrogen removed by plant uptake (kg/ha/year) 336.78
Average annual soil nitrogen removed by denitrification (kg/ha/year) 0.01
Average annual soil nitrogen leached (kg/ha/year) 0.04
Average annual nitrate-N loading to groundwater (kg/ha/year) 0.04
Soil organic-N kg/ha (Initial - Final) 3496.00 - 59.04
52.08 - 0.02
Average nitrate-N concentration of deep drainage (mg/L) 0.02
Max. annual nitrate-N concentration of deep drainage (mg/L) 0.12

Soil Phosphorus Balance

Average annual effluent phosphorus added (kg/ha/year) 95.66
Average annual soil phosphorus removed by plant uptake (kg/ha/year) 61.76
Average annual soil phosphorus leached (kg/ha/year) 1.18
Dissolved phosphorus (kg/ha) (Initial - Final) 0.01 - 5.54
Adsorbed phosphorus (kg/ha) (Initial - Final) 125.48 - 2410.42
Average phosphate-P concentration in rootzone (mg/L) 1.89
Average phosphate-P concentration of deep drainage (mg/L) 0.48
Max. annual phosphate-P concentration of deep drainage (mg/L) 2.27

Design soil profile storage life based on average infiltrated water phosphorus concn. of

5.91 mg/L (years) 30.55
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Scenario: Baralaba - Construction.med

Paddock Nutrient Impact

Sustainability Diagnostics: Baralaba Construction
Paddock Land: Baralaba Clay: 2.1 ha

Irrigation: New Irrigation Method with 0% ammonium loss during irrigation

Annual nutrient leachate concentration (mg/L)

= Nitrate-N — Phosphate-P
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Scenario: Baralaba - Construction.med

Sustainability Diagnostics: Baralaba Construction

Paddock Plant Performance: Baralaba Clay: 2.1 ha

Plant

Average Plant Performance (Minimum - Maximum): Continuous Kikuyu 1 Pasture

Average annual shoot dry matter yield (kg/ha/year) 19248.21 (16744.24 - 24839.57)
Average monthly plant (green) cover (fraction) 0.87 (0.83 - 0.90)
Average monthly crop factor (fraction) 0.70 (0.67 - 0.72)
Total plant cover (both green and dead) left after harvest (fraction) 1.00
Average monthly root depth (mm) 1199.16 (1190.19 - 1200.00)
Average number of normal harvests per year (no./year) 3.47 (3.00 - 5.00)
Average number of normal harvests for last five years only (no./year) 3.20
Average number of crop deaths per year (no./year) 0.00 (0.00 - 0.00)
Average number of crop deaths for last five years only (no./year) 0.00
Average annual nitrogen deficiency index (0 = no stress, 1 = full stress) (coefficient) 0.57 (0.32 - 0.63)
Average January temperature stress index (0 = no stress, 1 = full stress) (coefficient) 0.05 (0.00 - 0.18)
Average July temperature stress index (0 = no stress, 1 = full stress) (coefficient) 0.53 (0.22 - 0.82)
Average monthly water stress index (0 = no stress, 1 = full stress) (coefficient) 0.02 (0.00 - 0.05)
Average monthly waterlogging index (0 = no stress, 1 = full stress) (coefficient) 0.00 (0.00 - 0.00)
No. days without crop/year (days) 0.00

Soil Salinity - Plant salinity tolerance: Moderately tolerant
Assumes 1.0 dS/m Electrical Conductivity = 640 mg/L Total Dissolved Salts
All values based on 10 year running averages

Salinity of infiltrated water (Average salinity of rainwater = 0.03 dS/m) (dS/m) 0.94
Salt added by rainfall (kg/ha/year) 127.12
Average annual effluent salt added & leached at steady state (kg/ha/year) 9693.00
Average leaching fraction based on 10 year running averages (fraction) 0.33
Average water-uptake-weighted rootzone salinity sat. ext. (dS/m) 1.34
Salinity of the soil solution (at drained upper limit) at base of rootzone (dS/m) 6.96
Relative crop yield expected due to salinity (fraction) 1.00
Proportion of years that crop yields would be expected to fall below 90% of potential 0.00
due to salinity (fraction) )
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Scenario: Baralaba - Construction.med Run Messa geS

Run Messages

Messages generated when the scenario was run:
| Full run chosen
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APPENDIX | MEDLI 2.0 OUTPUT OPERATION SCENARIO



Scenario: Baralaba - Operation.med General | nfO rmation

Enterprise: Baralaba Operation

Description:
Clay Based Model

Client: Baralaba Project
MEDLI User: CARDNO\mark.farrey

Scenario Details:
Operation

-120KL Storage (3 days)

- 3mm/day max irrigation
- 1.5hairrigation area

- Rhodes Grass
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Scenario: Baralaba - Operation.med

Climate Data: Baralaba South_-24.25 149.85, -24.25°, 149.85°
Run Period: 01/01/1950 to 31/12/2019 70 years, 0 days

Climate Statistics:

Climate & Run Period

5th v Percentile 50th Percentile

95th ¥ Percentile

Rainfall (mm/year) 375 674 1059
Pan Evaporation (mm/year) 1795 2041 2232
Climate Data: B Chart Table

Monthly  ® Daily
Daily Average Across Run Period
8 [ M TULdl. ZUDS T.241T1T10T Rain V
7 'V W e Pan v
M e Max Temp
6 | Min Temp
5 ‘\.\" Net Evap
4 2 A// |
3 | \\’ka
Total: 674.30mm
2 { 1
1
O 1 1 1 1 1 1 1 1 1 1 1 1 1 1
\’b(\ <<?\,° @'b‘ V‘Q‘ @'Zﬁ \\\(\ \0\ vp@ cjeQ Oé’ gOA 02(’ \'bo <<Q\,° @'b‘
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Scenario: Baralaba - Operation.med

Effluent type: New Sewage Treatment Plant

Wastestream before any recycling or pretreatment

Average daily quantity and flow-weighted average quality:

Wastestream

B Chart Table

60
1000 Effluent v
55 - 900 —TN v
i —Tp v
50 800 DS v
- 700 2 Vs
s -600 £
z 5
240 - 500 g
235 -400 §
5 :
0 ~300 O
- 200
25
- 100
20 0
\
\’OQ <<Q\,O @'b‘ ?‘Q& @’bﬂ \\)(\ W V‘Oq (_)?,Q Oé' $04 06(’

Wastestream after any recycling and pretreatment if appli
Effluent quantity: 14609.71 m3/year or 40.00 m3/day (Min-Max: 40.00

Flow-weighted average (minimum - maximum) daily effluent quality

cable
- 40.00)

y entering pond system:

Concentration (mg/L) Load (kg/year)
Total Nitrogen 30.00 (30.00 - 30.00) 438.29 (438.00 - 439.20)
Total Phosphorus 10.00 (10.00 - 10.00) 146.10 (146.00 - 146.40)
Total Dissolved Salts 1000.00 (1000.00 - 1000.00) 14609.71 (14600.00 - 14640.00)
Volatile Solids 0.00 (0.00 - 0.00) 0.00 (0.00 - 0.00)
Total Solids 0.00 (0.00 - 0.00) 0.00 (0.00 - 0.00)
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Scenario: Baralaba - Operation.med Pond, PumpS & ShandYIHg

Pond system: 1 closed storage tank

Pond system details:

Pond 1

Maximum pond volume (m3) 120.00
Minimum allowable pond volume (m3) 0.00

Pond depth at overflow outlet (m) 3.00
Maximum water surface area (m2) 40.00

Pond footprint length (m) 6.32

Pond footprint width (m) 6.32

Pond catchment area (m2) 40.00
Average active volume (m3) 0.00

Foolprint breadth
- Owverflow outlet
Height of
freeboard

Irrigation pump limits:

Minimum pump rate limit (ML/day) 0.00
Maximum pump rate limit (ML/day) 1000000.00
Shandying water:

Annual allocation of fresh water available for shandying (m3/year) 0.00
Maximum rate of application of fresh water (ML/day) 0.00
Nitrogen concentration (mg/L) 0.00
Salinity (dS/m) 0.00
Minimum shandy water is used False
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Scenario: Baralaba - Operation.med La n d

Land: Baralaba Clay
Area (ha): 1.50

Soil Type: Baralaba Clay, 1400.00 mm defined profile depth

Profile Porosity (mm) 613.96
Profile saturation water content (mm) 593.00
Profile drained upper limit (or field capacity) (mm) 346.17
Profile lower storage limit (or permanent wilting point) (mm) 156.43
Profile available water capacity (mm) 189.74
Profile limiting saturated hydraulic conductivity (mm/hour) 0.50
Surface saturated hydraulic conductivity (mm/hour) 10.00
Runoff curve number Il (coefficient) 75.00
Soil evaporation U (mm) 6.00
Soil evaporation Cona (mm/sqrt day) 3.50

mm= Air Dry (%v/v) === | ower Storage Limit (%v/v) Drained Upper Limit (%v/v)

=== Saturated Water Content (%v/v) mm= Porosity (%Vv/v)

0

& Layer 1 (Evaporates to air dry moisture content)

-100 3 BD = 1.45 g/cm3, Porosity = 45.28 mm/layer
-200 E Ksat = 10.00 mm/hour
-300 5
-400 ‘
‘E -500 _E Layer 2 (Evaporates to lower storage limit)
£ 600 —; BD = 1.46 g/cm3, Porosity = 134.72 mm/layer
%_ -700 = Ksat = 3.00 mm/hour
S -800
‘o -900 4 v
m_1000 —E \Layer3
-1100 _; BD = 1.50 g/cm3, Porosity = 433.96 mm/layer
-1200 _; Ksat = 0.50 mm/hour
-1300 =
-1400 il
0 20 40

Soil Moisture Content (%v/v)

Plant Data: Continuous Kikuyu 1 Pasture

Average monthly cover (fraction) (minimum - maximum) 0.87 (0.83 - 0.90)
Maximum crop factor at 100% cover (mm/mm) (Maximum crop coefficient 0.8 x Pan 0.80
coefficient 1) )

Total plant cover (both green and dead) left after harvest (fraction) 1.00
Maximum potential root depth in defined soil profile (mm) 1200.00
Salt tolerance Moderately tolerant
Salinity threshold EC sat. ext. (dS/m) 3.00
Proportion of yield decrease per dS/m increase (fraction/dS/m) 0.03
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Scenario: Baralaba - Operation.med Pond Water

Pond System Water Performance - Overflow: 1 closed storage tank

Capacity of wet weather storage pond: 120 m3

Pond System Water Balance (m3/year)

Name Value
Evaporation (0.00)
Rain 0.00
Inflow Overflow (0.00) Inflow 14609.71
Recycling 0.00
14609.71 i
wets [ Irigation Evaporation 0.00
Overflow 0.00
Irrigation 14609.71
Rain (0.00 S 0.00
2in {0.00) eepage (0.00) Seepage 0.00
Delta Storage (0.00) Delta Storage 0.00
Recycling: 0.00
Overflow Diagnostics
Volume of overflow (m3/year) 0.00
No. days pond overflows (days/year) 0.00
Average duration of overflow (days) 0.00
Effluent Reuse (Proportion of Inflow + Net Rain Gain that is Irrigated) (fraction) 1.00
Probability of at least 90% reuse (fraction) 1.00
2 z
= ©
3 g
S 2
= 05 < 054
3 0451 2 045
g 0.4 [ 0.4
Z 035 T 035
e 03 - 0.3
) +—
2 025 c 0251
o 02 - g 021
g )
& ois O 015
= 61 S 0.1
9] : 2 005
T 005 - i 0
(0]
2 o :
° N ° &
g 2
Overflow event duration exceeded (days) Overflow volume exceeded (m3)
Export plot Export plot
S
o 100
e 90 -
S 80 -
3 70
$ 60
g 50 -
o 40 -
2 301
i 20 -
= 10 -
[ 0
a P I e O I N N NN N
Annual reuse (fraction) Export plot

MEDLI v2.1.0.0 Scenario Report - Full Run Page 6 09/07/2020 19:06:17



Scenario: Baralaba - Operation.med

Pond Nutrient Balance

Pond System Performance - Nutrient: 1 closed storage tank

Pond System Nutrients and Salt Balance:

Nitrogen Balance (kg/year)

Volatilisation (0.00) Name Value
Inflow 438.29
Sludge (0.00)
Recycling 0.00
Overflow (0.00) Volatilisation 0.00
438.29
Inflow INPUTS | s Sludge 0.00
88 Irrigation Overflow 0.00
Irrigation 438.29
Seepage (0.00) Seepage 0.00
Delta Storage (0.00) Delta Storage 0.00
Recycling: 0.00
Phosphorus Balance (kg/year)
Name Value
Sludge (0.00)
Inflow 146.10
Delta Storage (0.00) Recycling 0.00
Overflow (0.00)
Sludge 0.00
146.10
e Overflow 0.00
Irrigation Irrigation 146.10
Inflow Seepage 0.00
Seepage (0.00) Delta Storage 0.00
Recycling: 0.00
Salt Balance (kg/year)
Name Value
Sludge* (0.00)
Inflow 14609.71
Delta Storage (0.00) Recycling 0.00
Overflow (0.00)
Sludge* 0.00
14609.71
W Jouteurs Overflow 0.00
Irrigation Irrigation 14609.71
Inflow Seepage 0.00
Seepage (0.00) Delta Storage 0.00

Recycling: 0.00

* Salt removal in sludge is not calculated from the pond salt balance. However if salt could be assumed to be present in the sludge
at the same concentration as in the pond supernatant (up to a maximum of salt added in inflow) - then salt accumulation in the
sludge could be 0.00 kg/year

Pond System Sludge Accumulation: 0.00 kg dwt/year
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Scenario: Baralaba - Operation.med Pond Nutrient Concentrations

Pond System Performance - Nutrient: 1 closed storage tank

Pond Nutrient Concentrations and Salinity:

Average across simulation period Pond 1
Average nitrogen concentration of pond liquid (mg/L) 30.00
Average phosphorus concentration of pond liguid (mg/L) 10.00
Average salinity of pond liquid (dS/m) 1.56
Value on final day of simulation period Pond 1
Final nitrogen concentration of pond liquid (mg/L) N.D.*
Final phosphorus concentration of pond liquid (mg/L) N.D.*
Final salinity of pond liquid (dS/m) N.D.*

* Not determined. Pond is empty.
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Scenario: Baralaba - Operation.med | rrigation

Irrigation Performance:

Water Use: (assumes 100% Irrigation Efficiency)

Pond water irrigated (m3/year) 14609.71
Average Shandy water irrigation (m3/year) (minimum - maximum) 0.00 (0.00 - 0.00)
Total water irrigated (m3/year) 14609.71
Proportion of irrigation events requiring shandying (fraction of events) 0.00
Proportion of years shandying water allocation of 0 m3/year is exceeded (fraction of 0.00
years)

Average exceedance as a proportion of annual shandy water allocation (fraction of

. . . 0.00 (0.00 - 0.00)
allocation) (minimum - maximum)

Irrigation Quality:
Average nitrogen concentration of irrigation water - before ammonia loss during

irrigation (mg/L) 30.00
Average nitrogen concentration of irrigation water - after ammonia loss during 30,00
irrigation (mg/L)

Average phosphorus concentration of irrigation water (mg/L) 10.00
Average salinity of irrigation water (dS/m) 1.56
Irrigation Diagnostics:

| Proportion of Days irrigation occurs (fraction) 1.00
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Scenario: Baralaba - Operation.med

Land Performance - Soil Water

Paddock: Baralaba Clay, 1.5 ha
Soil Type: Baralaba Clay, 163.94 mm PAWC at maximum root depth

Land Water Balance

% Total inputs

MEDLI v2.1.0.0 Scenario Report - Full Run

Land Water Balance (mm/year): B mm/year
Name Value
Soil Evaporation (1.51) X
Delta Soil Water (2.60) Rain 674.30
Transpiration Irrigation 973.98
973.98
Soil Evaporation 1.51
\rigation weors [ Rain Runoff (12.25) Transpiration 1377.33
Rain Runoff 12.25
Irrigation
0.00
Irrigation Runoff (0.00) Runoff
Rain Deep Drainage 259.79
Deep Drainage Delta Soil Water -2.60
Average Monthly Totals (mm): ® Chart
150 ~ e Totalm 1377.33mm | Rain
\ / e |rrigation
100 N Soil Evap
- Total: 674.30mm
\ N i Z Total: 973.98mm Transpn.
g \/\ / e Rain Runoff
50 Irrigation Runoff
=== Deep Drainage
0 — Jotah 2979Mm | e Delta Soil Water

\'bo <<Q\,o @'b‘ ?‘Q‘ @'b* \\\Q \\>\ ‘?5)@ C)Q,Q Oé' $04 06(’

Average Annual Totals (mm/year):

1500

1000

mm/year

A ® o © W
8 S N N & ’190 °

Page 10

B Chart

==Rain

=== |rrigation

Soil Evap

= Transpn.

=== Rain Runoff
=== [rrigation Runoff
=== Deep Drainage
=== Delta Soil Water
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Scenario: Baralaba - Operation.med La nd Nutrient Balance

Land Performance - Soil Nutrient
Paddock: Baralaba Clay, 1.5 ha Soil Type: Baralaba Clay

Irrigation ammonium volatilisation losses (kg/ha/year): 0.00
Proportion of total nitrogen in irrigated effluent as ammonium (fraction): 0.25

Land Nitrogen Balance (kg/ha/year)

Name Value
Denitrification (0.01)
Delta Soil N (49.84) Seed 0.02
Irrigation Runoff (0.00) Irrigation 292.19
Denitrification 0.01
Irrigation
Irrigation INPUTS [ S uteuTs Rain Runoff (0.00) Rur?off 0.00
Rain Runoff 0.00
Uptake Uptake 341.99
Leached 0.04
Seed (0.02) -
Leached (0.04) Delta Soil N -49.84
Land Phosphorus Balance (kg/ha/year)
Name Value
Irrigation Runoff (0.00)
Seed 1.29E-03
Irrigation Rain Runoff (0.00) Irrigation 97.40
Irrigation 0.00
INPUTS RunOff
OUTPUTS Uptake
Rain Runoff 0.00
\ Uptake 62.11
Seed (0.00) B Leached (1.44) Leached 144
Delta Soil P Delta Soil P 33.85
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Scenario: Baralaba - Operation.med PaddOCk Nutrient Im pa ct

Land Performance - Soil Nutrient

Paddock: Baralaba Clay, 1.5 ha Soil Type: Baralaba Clay

Annual Nutrient Totals (kg/ha):

e N irrigation v

3000 —— N denitrified v

===N removed by plant v

2500 == N irrigation runoff

/ = N |eached v

2000 N organic stored v

/ e N mineral stored v

1500 P irrigation v

/ P removed by plant v/

1000 P irrigation runoff v

/ =P |eached v

500 e P stored v

_ = = Total N delta v

| eemm——————— = Total P delta v

Total N stored v

e P adsorbed v

,\c>§’)Q ,\qé\ ,\q‘o‘x ,\q'\'\ ,\q’\% ,\q‘g’) \qq'b ,\qqq ,}/ng ,LQ'\Q’ e P dissolved v
Annual Nutrient Leaching Concentration (mg/L):

24 7 Nitrate-N v

/ === Phosphate-P v

Z.Z /
1.8 /
| /

1.6
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|
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’0 \ — A

Q A 3 N > \o} O ) >
'\‘g’J '\qc) '\qb ,\%/\ ,\%/\ r\o)‘b '\%OB/ ,\0)0) ,LQQ Q/Q'\

MEDLI v2.1.0.0 Scenario Report - Full Run Page 12 09/07/2020 19:06:17



Scenario: Baralaba - Operation.med Cro p G I’OWth & U pta ke

Plant Performance and Nutrients
Paddock: Baralaba Clay, 1.5 ha Soil Type: Baralaba Clay

Plant: Continuous Kikuyu 1 Pasture

Average annual shoot dry matter yield (kg/ha/year) 19443.77 (16871.63 - 24941.37)
Average monthly plant (green) cover (fraction) (minimum - maximum) 0.87 (0.83 - 0.90)
Average monthly root depth (mm) (minimum - maximum) 1199.16 (1190.19 - 1200.00)

Nutrient Uptake (minimum - maximum):

Average annual net nitrogen removed by plant uptake (kg/ha/year) 341.99 (293.94 - 540.91)
Average annual net phosphorus removed by plant uptake (kg/ha/year) 62.11 (22.06 - 90.10)
Average annual shoot nitrogen concentration (fraction dwt) 0.02 (0.02 - 0.02)
Average annual shoot phosphorus concentration (fraction dwt) 0.003 (0.001 - 0.005)
Average Monthly Yield (kg/ha/year) and Plant Stresses ’57 ® Chart Table
>
—~ 1 <
209 L 5000 ‘E «==Nitrogen Deficiency v
Zos g ——Temperaturestress v
S07 — 1500 B = Water Deficiency v
(i . — . —_—
106 i i === \Naterlogging v
205 ] = = /Yield (Crop 1) v
504 10009 Yield (Crop 2)
203 £
I=he [ | 5
0 0.2 —500 o
§ 0.1 . =
G — e
0 — =0 ©
()
\'00 <<?\/o @’b‘ }Q‘ @'b\\ \\)0 \0\ V\Q (9?9 Oé %O\\ ozc' zf
Average Annual Yield (kg/ha/year) and Plant Stresses § B Chart Table
= 1 N
209 £ = Nitrogen Deficiency v/
& 0.8 — 25000 g === Temperature stress v
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0.6 i fraiehe arts = % =—Waterlogging v
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No. of harvests/year: 3.50 (normal)
No. days without crop/year (days/year): 0.00
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Scenario: Baralaba - Operation.med Sa | | n Ity Im paCt

Land Performance

Paddock: Baralaba Clay, 1.5 ha Soil Type: Baralaba Clay

Plant: Continuous Kikuyu 1 Pasture

Salt tolerance Moderately tolerant
Salinity threshold EC sat. ext. (dS/m) 3.00
Proportion of yield decrease per dS/m increase (fraction/dS/m) 0.03
No. years assumed for leaching to reach steady-state (years) 10.00

Soil Salinity:

Salinity of infiltrated water (Average salinity of rainwater = 0.03 dS/m) (dS/m) 0.95
Salt added by rainfall (kg/ha/year) 127.11
Average annual effluent salt added & leached at steady state (kg/ha/year) 9866.92
Average leaching fraction based on 10 year running averages (fraction) 0.33
Average water-uptake-weighted rootzone salinity sat. ext. (dS/m) 1.32
Salinity of the soil solution (at drained upper limit) at base of rootzone (dS/m) 6.69
Relative crop yield expected due to salinity (fraction) 1.00

Proportion of years that crop yields would be expected to fall below 90% of potential

due to salinity (fraction) 0.00
Average Annual Rootzone Salinity and Relative Yield: ® Chart Table
All values based on 10 year running averages

1.2
Weighted Average
12 Rootzone Salinity v
I " I 1 sat. ext.
10 |ﬁ\l %\ Salinity at Base of v
€ '\ ~08% Rootzone
©
s 8 lﬂ £
° N == Relative Yield
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Scenario: Baralaba - Operation.med CI | mate

Sustainability Diagnostics: Baralaba Operation
Averaged Historical Climate Data Used in Simulation (mm)
Location: Baralaba South_-24.25_149.85, -24.25°, 149.85°

Run Period: 01/01/1950 to 31/12/2019 70 years, 0 days

250 —. Net Evap (Evap - Rain) =% Rain =#- Evap (Pan evap x Pan coeff)

200 .\ /
150

100 -

50

0 B

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec | Year

Rain 93.3]| 105.8| 693 373 38.7] 30.5| 26.1 22.7| 234| 562| 745| 96.6| 6743
Evap 2304| 186.3| 186.8[ 150.8] 116.1 91.2] 988| 1284 167.8| 209.9| 2243| 2404| 20312
Net Evap 137.1 80.5| 117.6| 113.5| 774] 60.7] 727| 1057 1444| 153.7| 149.8| 143.8| 1356.9
Net Evap/day 44 2.9 3.8 3.8 2.5 2.0 2.3 34 4.8 5.0 5.0 4.6 3.7
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Scenario: Baralaba - Operation.med

Sustainability Diagnostics: Baralaba Operation

Pond System: 1 closed storage tank

Pond

New Sewage Treatment Plant - 14609.71 m3/year or 40.00 m3/day generated on average

Effluent entering pond system after any pretreatment and recycling

Average (Minimum-Maximum) influent quality calculated for 365.24 non-zero flow days, after any pretreatment and recycling.

Constituent

Concentration (mg/L)

Load (kg/year)

Total Nitrogen

30.00 (30.00 - 30.00

438.29 (438.00 - 439.20

Total Phosphorus

10.00 (10.00 - 10.00

146.10 (146.00 - 146.40

Total Dissolved Salts

Volatile Solids

0.00 (0.00 - 0.00

0.00 (0.00 - 0.00

Total Solids

)
)
1000.00 (1000.00 - 1000.00)
)
)

0.00 (0.00 - 0.00

)
)
14609.71 (14600.00 - 14640.00)
)
)

0.00 (0.00 - 0.00

Last pond (Wet weather store): 120.00 m3

Theoretical hydraulic retention time (days) 3.00
Average volume of overflow (m3/year) 0.00
No. overflow events per year exceeding threshold* of 0.04 m3 (no./year) 0.00
Average duration of overflow (days) 0.00
Effluent Reuse (Proportion of Inflow + Net Rain Gain that is Irrigated) (fraction) 1.00
Probability of at least 90% effluent reuse (fraction) 1.00
Average salinity of last pond (dS/m) 1.56
Salinity of last pond on final day of simulation (dS/m) 1.56
Ammonia loss from pond system water area (kg/m2/year) 0.00

* The threshold is the volume equivalent to the top 1 mm depth of water of a full pond

Overflow exceedance:

B Chart Table
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Scenario: Baralaba - Operation.med

Irrigation

Sustainability Diagnostics: Baralaba Operation

Irrigation Information

Irrigation: 1.5 ha total area (assumed 100% irrigation efficiency)

Quantity/year Quantity/ha/year
Total irrigation applied (m3) 14609.71 9739.81
Total nitrogen applied (kg) 438.29 292.19
Total phosphorus applied (kg) 146.10 97.40
Total salts applied (kg) 14609.71 9739.81
Shandying
Annual allocation of fresh water for shandying (m3/year) 0.00

Average Shandy water irrigation (m3/year) (minimum - maximum)

Avgrf';\ge exceedgnce as a proportion of annual shandy water allocation (% of allocation) 0.00 (0.00 - 0.00)
(minimum - maximum)

Proportion of irrigation events requiring shandying (fraction of events)

0.00 (0.00 - 0.00)

0.00

Minimum shandy water is used False
Irrigation Issues

| Proportion of Days irrigation occurs (fraction) 1.00
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Scenario: Baralaba - Operation.med

Sustainability Diagnostics: Baralaba Operation

Paddock Land: Baralaba Clay: 1.5 ha

Irrigation: New Irrigation Method with 0% ammonium loss during irrigation

Soil

Irrigation triggered every 1 days

Irrigate a fixed amount of 3.00 mm each day

Irrigation window from 1/1 to 31/12 including the days specified

A minimum of 0 days must be skipped between irrigation events

Soil Water Balance (mm): Baralaba Clay, 163.94 mm PAWC at maximum root depth

MEDLI v2.1.0.0 Scenario Report - Full Run

5.95 mg/L (years)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Rain 933 105.8 69.3 37.3 38.7 30.5 26.1 22.7 234 56.2 74.5 96.6| 6743
Irrigation 82.7 75.3 82.7 80.0 82.7 80.0 82.7 82.7 80.0 82.7 80.0 827 974.0
Soil Evap 1.5 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5
Transpn. 1559 126.8] 123.5| 103.2 814 62.3 66.6 87.8| 111.8] 1425| 158.1| 157.4| 13773
Rain Runoff 1.1 6.6 0.6 0.6 04 0.2 0.2 0.1 0.1 0.1 0.1 2.2 12.3
Irr. Runoff 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Drainage 20.6 23.7 32.7 15.5 20.7 30.2 35.5 24.7 144 12.7 15.0 14.1| 259.8
Delta -3.2 23.9 -4.8 -2.1 19.0 17.9 6.5 -72| -229| -165| -186 5.6 -2.6
Soil Nitrogen Balance
Average annual effluent nitrogen added (kg/ha/year) 292.19
Average annual soil nitrogen removed by plant uptake (kg/ha/year) 341.99
Average annual soil nitrogen removed by denitrification (kg/ha/year) 0.01
Average annual soil nitrogen leached (kg/ha/year) 0.04
Average annual nitrate-N loading to groundwater (kg/ha/year) 0.04
Soil organic-N kg/ha (Initial - Final) 3496.00 - 59.60
52.08 - 0.02
Average nitrate-N concentration of deep drainage (mg/L) 0.02
Max. annual nitrate-N concentration of deep drainage (mg/L) 0.11
Soil Phosphorus Balance
Average annual effluent phosphorus added (kg/ha/year) 97.40
Average annual soil phosphorus removed by plant uptake (kg/ha/year) 62.11
Average annual soil phosphorus leached (kg/ha/year) 144
Dissolved phosphorus (kg/ha) (Initial - Final) 0.01 - 5.88
Adsorbed phosphorus (kg/ha) (Initial - Final) 125.48 - 2489.40
Average phosphate-P concentration in rootzone (mg/L) 1.98
Average phosphate-P concentration of deep drainage (mg/L) 0.55
Max. annual phosphate-P concentration of deep drainage (mg/L) 2.53
Design soil profile storage life based on average infiltrated water phosphorus concn. of 3015
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Scenario: Baralaba - Operation.med

Sustainability Diagnostics: Baralaba Operation

Paddock Land: Baralaba Clay: 1.5 ha

Paddock Nutrient Impact

Irrigation: New Irrigation Method with 0% ammonium loss during irrigation

Annual nutrient leachate concentration (mg/L)
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Scenario: Baralaba - Operation.med

Sustainability Diagnostics: Baralaba Operation

Paddock Plant Performance: Baralaba Clay: 1.5 ha

Plant

Average Plant Performance (Minimum - Maximum): Continuous Kikuyu 1 Pasture

Average annual shoot dry matter yield (kg/ha/year) 19443.77 (16871.63 - 24941.37)
Average monthly plant (green) cover (fraction) 0.87 (0.83 - 0.90)
Average monthly crop factor (fraction) 0.70 (0.67 - 0.72)
Total plant cover (both green and dead) left after harvest (fraction) 1.00
Average monthly root depth (mm) 1199.16 (1190.19 - 1200.00)
Average number of normal harvests per year (no./year) 3.50 (3.00 - 5.00)
Average number of normal harvests for last five years only (no./year) 3.20
Average number of crop deaths per year (no./year) 0.00 (0.00 - 0.00)
Average number of crop deaths for last five years only (no./year) 0.00
Average annual nitrogen deficiency index (0 = no stress, 1 = full stress) (coefficient) 0.56 (0.32 - 0.63)
Average January temperature stress index (0 = no stress, 1 = full stress) (coefficient) 0.05 (0.00 - 0.18)
Average July temperature stress index (0 = no stress, 1 = full stress) (coefficient) 0.53 (0.22 - 0.82)
Average monthly water stress index (0 = no stress, 1 = full stress) (coefficient) 0.02 (0.00 - 0.04)
Average monthly waterlogging index (0 = no stress, 1 = full stress) (coefficient) 0.00 (0.00 - 0.00)
No. days without crop/year (days) 0.00

Soil Salinity - Plant salinity tolerance: Moderately tolerant
Assumes 1.0 dS/m Electrical Conductivity = 640 mg/L Total Dissolved Salts
All values based on 10 year running averages

Salinity of infiltrated water (Average salinity of rainwater = 0.03 dS/m) (dS/m) 0.95
Salt added by rainfall (kg/ha/year) 127.11
Average annual effluent salt added & leached at steady state (kg/ha/year) 9866.92
Average leaching fraction based on 10 year running averages (fraction) 0.33
Average water-uptake-weighted rootzone salinity sat. ext. (dS/m) 1.32
Salinity of the soil solution (at drained upper limit) at base of rootzone (dS/m) 6.69
Relative crop yield expected due to salinity (fraction) 1.00
Proportion of years that crop yields would be expected to fall below 90% of potential 0.00
due to salinity (fraction) )
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Scenario: Baralaba - Operation.med Run I\/Iessages

Run Messages

Messages generated when the scenario was run:
| Full run chosen
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APPENDIX J EXAMPLE OF SPRAY IRRIGATION SYSTEM
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Source: AS/NZS 1547:2012
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