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1. Introduction

41/15824/00/344031

1.1 Background

GHD were commissioned to investigate the feasibility of different wastewater
management systems for a proposed ammonium nitrate plant at Moranbah. GHD
understand that the proposed works will include an ammonium nitrate plant, emulsion
plant, raw water reservoir, power generation facility and evaporation pond.

GHD understand that the proposed development will have access to municipal water
supply on Goonyella Road, however wastewater is to be recycled and disposed of on-
site.

This investigation considers the treatment and irrigation of domestic wastewater
(namely wastewater sourced from toilets, laundry, basins, showers, kitchen facilities)
on site. It does not consider either the treatment of wastewater from the ammonium
nitrate plant or the design of the associated evaporation pond.

This desk-top assessment compares the viability of different wastewater treatment and
management options to service both permanent staff at the facility, and the temporary
accommodation units of construction staff.

1.2 General Development Description

Dyno Nobel Asia Pacific Limited (DN) is seeking to construct and operate a new
ammonium nitrate plant and an emulsions manufacturing plant approximately 4
kilometres north-west of Moranbah. The combined plants would produce ammonium
nitrate emulsion (a viscous liquid) and prill (a solid). The project would be an addition to
its existing QNP facility at Moura.

1.3 Scope

This report only considers wastewater treatment/management options regarded as
potentially appropriate at the site. Two different wastewater management systems will
be considered:

Option 1 | To manage wastewater from the temporary accommodation and from the
permanent facilities in two separate systems. It is envisaged that
wastewater from the temporary works will be treated by a package plant
before irrigation of the recycled water to nearby land. Separate treatment
would be provided for the permanent toilet facilities associated with the
plant, and it is expected that this recycled water will be directed to the
ammonium nitrate plant’s evaporation ponds.

Option 2 | To recycle water to irrigation from both permanent and temporary sources.
While it is likely to be more efficient to still construct two separate
wastewater treatment plants (one permanent and one temporary), recycled
water from both sources would be irrigated. One advantage of irrigating
recycled water from the evaporation pond is that it should allow the
evaporation pond volume to be reduced.

Moranbah Ammonium Nitrate Project 1
Wastewater Management Report
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The works undertaken in this report consist of:

»

»

»

»

»

»

Moranbah Ammonium Nitrate Project

Determining the wastewater flows expected from both temporary and permanent
facilities;

Outlining options for wastewater treatment;

Determining (to a conceptual level of detail) expected nutrient concentrations in the
effluent for the different treatment technologies;

Using the design flows and nutrient concentrations to run MEDLI (Model for Effluent
Disposal Using Land Irrigation) models. The MEDLI modelling will quantify the rates
of sustainable irrigation of treated wastewater on site, and the irrigation areas
required,;

Providing indicative cost estimates; and

Identifying advantages and disadvantages of the different wastewater management
options.

Wastewater Management Report
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2 Description of Study Area

2.1 Location
The proposed ammonium nitrate plant location is shown in Figure 1.

Figure 1 illustrates the location of the ammonium nitrate plant site and the proposed
temporary accommodation site. Please note that the ‘irrigation area’ shown adjacent to
the accommodation camp is intended as a general indication of the area put aside for
irrigation from the camp and it includes setback distances to roads and the camp. It is
not proposed that the entire 7 hectare area is irrigated.

41/15824/00/344031 Moranbah Ammonium Nitrate Project 3
Wastewater Management Report
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2.2 Geology

Coffey Geoscience Pty Ltd drilled a number of boreholes on the ammonium nitrate
plant site as part of a separate investigation. Copies of the eleven borehole logs are
included in Appendix A.

The majority of the borehole logs are clayey sand, with sandy clay, clay and gravely
clayey sand also featured. The highest depth at which ‘rock material’ occurred was 4.5
m and generally rock material was not encountered til at least 10 m. The borehole
closest to the proposed irrigation area for the temporary accommodation shows a
clayey sand and it was assumed that this soil type represents all irrigation areas.

Clayey sand is not included in the standard MEDLI soil profiles. So to model the soil
behaviour a new soil profile was created. The new soil profile was an amalgam of the
standard “Sand” and standard “Grey Clay” profiles. The new soil characteristics were
based more strongly on sand than grey clay, as sand was dominant in the soil
classification. The upper and lower storage limits of the new soil profile were based on
those for ‘loamy clay’ in Table 6.3 of the MEDLI Reference Manual'. Both the new and
standard soil parameters used are included in Appendix B for reference.

2.3 Climate

Daily climate data (from 1957 to 2005) for Moranbah was sourced from the Department
of Natural Resources, Mines and Water (DNRW). DNRW derived the data based on
the location of the town (22° 00" S and 148° 05' E) in relation to the location of weather
stations. The climate data used for the MEDLI analysis is summarised in Table 1.

The site has a dry climate with an average annual rainfall of only 964 mm. Pan
evaporation consistently exceeds rainfall on an average monthly basis (Figure 2). The
dry climate facilitates the use of on-site irrigation systems to dispose of treated
wastewater.

! GARDNER T., DAVIES (1998) MEDLI Reference Manual.

Moranbah Ammonium Nitrate Project 5
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Table 1 Climate data for Moranbah
o m =z > =z = = > w e) prd O

Monthly 2 o ) o & S =, s 3 S S ®  Year
Rainfall 92 90 58 36 33 20 18 23 8 33 63 99 572
(mm)
Pan Evap 233 188 197 153 120 97 108 136 181 226 234 246 2119
(mm)
Ave Max 33 33 32 29 26 24 24 25 29 32 33 34 29
Temp (° €)
Ave Min 22 22 20 17 14 10 9 10 13 17 20 21 16
Temp (° €)
Rad 22 21 20 18 15 15 16 19 22 24 24 24 19
(MJ/m?%day)
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Figure 2:  Plot of Rainfall vs Pan Evaporation for Moranbah
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3. Design Wastewater Flows

3.1 Overview

This investigation considers wastewater flows generated from permanent and
temporary facilities. Recycled water will be irrigated on site, so it was determined that
the design wastewater generation rates included in The On-site Domestic Wastewater
Management Code (AS/NZS 1547:2000) were the most appropriate to be adopted in
this study.

The design loading rates for a dwelling with a reticulated water supply listed in
Appendix 4.2D of The On-site Domestic Wastewater Management Code are:

» 180 L/EP/day for households with ‘ standard fixtures’ (ie without water conservation
fittings);
» 145 L/EP/day for a dwelling with ‘standard’ water conservation fixtures; and

» 110 L/EP/day for a dwelling with full water-reduction fittings.

While the development will have at least standard water conservation fittings (such as
dual flush toilets), 180 L/EP/day will be adopted in this investigation as representative
of a dwelling with laundry, showers, kitchen facilities and flushing toilets. The
additional flow allowance will act as a factor of safety.

The flow allowance of 180 L/EP/day is adjusted to account for which wastewater
producing fixtures (eg toilets, showers etc) are being used for each facility. The basis
for the adjustment is the typical proportion of wastewater source characteristics cited
in DNRW’s Planning Guidelines for Water Supply and Sewerage® (Table 2).

Table 2 Typical Proportions of Wastewater Sources

Component Usual Proportions in
Wastewater

Toilets 26%

Bath/Shower 34%

Kitchen 13%

Laundry 22%

Other 5%

A description of both the temporary and permanent facilities and the design flows
adopted are outlined in the following sections.

> DEPARTMENT OF NATURAL RESOURCES AND MINES (March 2005) Planning Guidelines for Water
Supply and Sewerage.

41/15824/00/344031 Moranbah Ammonium Nitrate Project 7
Wastewater Management Report



[]

41/15824/00/344031

3.2 Temporary Facilities

Temporary accommodation will be provided at the site for construction staff. It is
understood that accommodation for the site will include individual rooms with en-suite
(i.e. showers and toilets). Communal laundry facilities will also be provided.

Wastewater management for temporary accommodation will be required for a peak of
550 construction staff from 18 months to 2 years. After this time, the temporary
accommodation will be re-used and any wastewater management systems will be
decommissioned. This advice was current when this report was prepared, although it is
understood from recent advice that DN may consider making the construction
accommodation a more permanent facility. For this report, it is assumed that the
construction accommodation is temporary in nature.

It has been assumed that staff will build up to a peak of 550, and perhaps reduce back
down to a lower level prior to commissioning of the ammonium nitrate plant. The
wastewater treatment and management systems considered to a conceptual level in
this report should be robust for this scheduling of variation in loads. Should the staff be
expected to oscillate substantially over short periods of time (eg from 550 down to 200
then back to 550 etc) the use of biological treatment systems should be reconsidered.
Biological systems which can cater for a progressive increase and reduction in loads
are favoured in this report as they allow a good level of nutrient reduction, which in turn
reduces the area (and costs) required for sustainable irrigation.

One of the wastewater management options considered in this investigation is the use
of composting toilets for the temporary construction camp. The use of composting
toilets will reduce the volume of wastewater to be irrigated and the total amount of
nutrients in the wastewater. These factors act to reduce the area required for irrigation,
and therefore to potentially reduce the investment in infrastructure that is expected to
become redundant two years after establishment.

The treatment systems considered are outlined in more detail in Section 4 of this
report.

3.3 Permanent Facilities

Wastewater management will be required for approximately 75 permanent staff. It is
understood that the permanent workers will work on two 12 hour shifts, specifically that
only 38 staff will be on-site at any one time.

The facilities to service the permanent staff are:
» A small kitchen facility;
» Toilets; and

»  Showers.

3.4 Design Data

The flow rates have been based on a total possible per capita flow of 180 I/EP/d
(AS/NZS 1547:2000). The design flow rates have been pro-rated from this value based
on the following values in Table 3.

Moranbah Ammonium Nitrate Project 8
Wastewater Management Report
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Table 3 Wastewater Proportions

Component Usual Permanent Temporary Temporary
Proportions  Facilities Facilities Facilities (with
in Composting
Wastewater Toilets)

Toilets 26% 26% 26% 4%

Bath/Shower 34% 17% 34% 34%

Kitchen 13% 13% 13% 13%

Laundry 22% 0% 22% 22%

Other 5% 5% 5% 5%

Please note the following:

» The permanent staff will not be resident at the process plant and are therefore
assumed to use only 50% of the usual bath/shower use.

» The Temporary facilities are assumed to use the same proportion of flow as a

‘typical’ permanent dwelling.

» Permanent staff will use an off-site laundry, while temporary staff will share

communal laundry facilities.

» Composting toilets are expected to result in a lower per capita flow than where
more conventional flushing toilets are used.

The expected design characteristics of the wastewater based on the wastewater
proportions are included in Appendix C and flow and nutrient quality of untreated

wastewater are summarised in Table 4.

Table 4 Design Wastewater Characteristics
23&1286 EP Flow ™ P
(L/EP/day) (kL) (mg/lL)  (mglL)
Temporary 180 560 100.8 74 13
Permanent 110 38 4.18 120 21.5
Temporary -
composting 140 550 7 96 16.9

toilets option

Moranbah Ammonium Nitrate Project
Wastewater Management Report
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4, Wastewater Treatment Technologies
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41 Overview

A number of treatment technologies were considered for the two different situations -
permanent staff and temporary staff. In both cases the option of using an Membrane
Bioreactors (MBR), package activated sludge plant or Biolytix plant was investigated.
In the case of the temporary staff combining one of these process options with
composting toilet facilities was also investigated.

It was not considered beneficial to combine the wastewater from the permanent and
temporary staff due to the problems that would be encountered when the high flow and
load from the temporary staff was removed from the system after the two year
construction phase.

The temporary construction staff are expected to reach a maximum of 550 EP and it is
likely that there will be a staged increase in the number of staff present on site. A
practical approach to the provision of wastewater treatment for any process would be
to provide 3 stages of growth. Each stage could have a capacity of approximately 200
EP and would be brought on-line and decommissioned according to the population
present on site.

4.2 Membrane Bioreactors (MBR)

MBRs have been developed overseas relatively recently (Canada, Japan, UK and
Europe) and have been constructed in limited applications in Australia (GHD was
involved in the design and commissioning of Australia’s first membrane bioreactor at
Picnic Bay on Magnetic Island). In MBRs, the concept is to amalgamate an activated
sludge reactor with a membrane filtration plant to produce a hybrid reactor-separation
step that does not require an intermediate secondary clarifier, thereby reducing the
plant footprint. The membranes are immersed inside the activated sludge reactor. In
order to minimise fouling of the membranes with the high solids concentration in the
activated sludge reactor, the liquid surrounding the membranes is rapidly agitated,
usually by coarse bubble aeration.

MBRs have the potential to produce very high effluent quality - the effective pore of the
membranes is equivalent to ultrafiltration, which removes protozoa, bacteria and a
significant fraction of viruses. The provision of an anoxic tank and recycle between
the membrane tank and the anoxic tank allows for the removal of total nitrogen from
the wastewater. The removal of total phosphorus is carried out using alum dosing.

The effluent quality from an MBR system in terms of nutrient quality is dependant on
the sludge age of the biological process. With a low sludge age of approximately 5
days, the effluent nitrogen will be in the region of 11 mg/L (based on an anoxic zone
and suitable recycles being included in the design). The effluent total phosphorous will
be between 1 and 2 mg/L.

Moranbah Ammonium Nitrate Project 10
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For the purposes of nutrient modelling, the MEDLI model will therefore assume the
design effluent concentrations of 11 mg/L for nitrogen and 2 mg/L for phosphorous for
both temporary and permanent facilities.®

4.3 Activated Sludge Package Plant

An activated sludge package plant could be used to provide a similar level of
treatment, in terms of nutrient quality, to that produced by the MBR system. In addition
to the activated sludge tank volume a final clarifier would be required to allow
settlement of the mixed liquor. The waste mixed liquor would also have a lower
concentration than that from the MBR therefore larger volumes of sludge would be
produced and would probably require thickening before being transported off site.

The activated sludge process does not have the benefit of being equivalent to
ultrafiltration therefore would be expected to have a much lower log removal of
protozoa, bacteria and viruses than the MBR process.

For this investigation it was decided to look at the MBR process rather than the
activated sludge process due to the improved performance in terms of disinfection and
guantities of sludge produced. A cost/benefit comparison for the two processes could
be compared at a later design stage to compare issues such as energy demand and
maintenance requirements as well as capital costs.

4.4 Biolytix Filters

Biolytix™ Filters are a patented passive aerobic process. They are a relatively “natural”
wastewater treatment system, primarily relying on biological treatment of wastes
through vermiculture. Water that has been treated by the Biolytix filters is of better
quality than that produced by septic tanks and it may be re-used via subsurface
irrigation in gardens.

The filters consist of layered, flexible modular elements (as illustrated in Figure 3). The
top layer of the filter system immediately separates solids from the raw sewage, which
are broken down by worms and other organisms into a structured hummus. The
organic matter particles then wash through and accumulate on the surface of a finely
structured humus and coco-peat layer. The geotextile filters out remaining particles
down to 90 micron. The biological filter unit requires only minimal maintenance as the
organic processing of waste acts to maintain drainage pathways.

% Atthe preliminary/ detailed design stages the design of the MBR will be adjusted to ensure these
concentrations are achieved.

41/15824/00/344031 Moranbah Ammonium Nitrate Project 11
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Figure 3:  Cross-section of Biolytix™ Filter. Source: Biolytix Pty Ltd.

Biolytix™ Filters are typically applied in individual on-site systems, such as the BF6
filter. The treatment capabilities of Biolytix™ filters are telemetered and the effluent
from BF6 filters is capable of being used for subsurface irrigation in gardens. An
example of a BF6 treatment unit is shown in Figure 4.

Control bex
& cover 5 watt air

sround level " supplyfan
z 7 7 \I".

To collectien
systems

Pump, level comtral &
alarm switches

Figure 4:  Biolytix™ Filter — BF6 treatment unit.

The individual Biolytix treatment units are available in a range of sizes appropriate to
treat different flows, including 3.3 kL, 6.6 kL and 10 kL sizes. The treatment units can
also be linked in what is termed a “Biowater™ Network”, which links the individual
treatment networks to a centralised storage and irrigation area.

41/15824/00/344031 Moranbah Ammonium Nitrate Project 12
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The configuration of Biolytix filters can therefore be adapted (to an extent) to be
compatible with the layout of the construction camp. For the purposes of this
investigation, it is assumed that accommodation in the construction camp will be
constructed in rows, and that the Biolytix filters will be placed between the rows. It is
assumed that each Biolytix filters will receive waste from two units, and that separate
Biolytix filters will be constructed for the laundry and the dining facilities. More detailed
design will be possible when the layout of the camp is finalised and when
topographical survey is completed.

Biolytix filters are certified for use in Queensland®, but there is no associated cited
nutrient quality data.” The Biolytix treatment filters achieved effluent concentrations of
50 mg/l TN and 9.1 mg/L for Macleay Island Biowater Scheme (Redlands W ater),
although the wastewater contained elevated levels of nutrients from the use of garbage
grinder insinkerators. Allowing for this, the average removal of nitrogen is predicted to
be 50% so concentrations of 60 mg/l effluent TN for permanent facilities, 37 mg/l for
temporary facilities and 35 mg/l for temporary facilities with composting toilets are
predicted.

4.5 Combination of Composting Toilets and Greywater Recycling

A composting toilet is an alternative on-site, sanitation system for treating human
excreta without the use of water for flushing. Bulking material (fibrous organic matter
like vegetable scraps, sawdust, etc.) can be used to optimise the composting process.
The composting toilet has a similar arrangement to standard water closets, although
composting toilets might incorporate a urine separation device in the bowl.

In contrast to common perception, (well-managed) composting toilets do not smell.
Composting toilets have been used sustainably in permanent applications, but it's
considered that their most useful application for the DN site would be for the temporary
facility.

The composting process is dependent on moisture content and maintaining an aerobic
environment in the compost heap. The presence of liquid, i.e. urine, leachate and grey
water, can affect the composting process adversely. High moisture content in the heap
can lower internal temperature leading to slower degradation, and can minimise air
contact with the organic matter. Source separation can therefore improve the
performance of composting toilets, making the compost more stable. It is proposed that
urine would be managed with the greywater system, and treated before it was applied
on site.

While urine separating toilets are potentially available, it is anticipated that the majority
of employees on the industrial construction camp in a remote location would be men
and that the more economical options of urinals is viable. Composting toilets can
accommodate some urine as they are vented so it is not anticipated that use by a
minority of females should be an issue.

* Approval No 107, August 2003
® DLGPSR (17 March 2005) “Approved On-site Sewage Treatment Systems”.

41/15824/00/344031 Moranbah Ammonium Nitrate Project 13
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A number of different forms of composting toilets are available. The most appropriate
form will depend on DN's vision for the site. At the time this report was prepared,
finalised layout plans for the construction site were not available, and it was assumed
that Maxi Rota-Loo& composting toilets would be potentially appropriate. The Maxi
Rota-Lood composting toilets are a batch-type toilet with eight removable composting
chambers mounted on a rotating disk base used for commercial areas.

It is assumed that the composting toilets would be provided in centralised toilet blocks
and that individual toilets were not provided for each unit. The Maxi Rota-Loo® has a
relatively large capacity which can service 25 permanent residents.

If the Maxi Rota-Loos® are constructed with 2 pedestals and a couple of urinals, the
unit could be expected to service 40 people. This increases the cost effectiveness of
the composting toilets. Fibreglass pedestals are recommended for the remote location
as they are more robust.

The Maxi 2000's are constructed above ground and there should be 1.3m clearance
from the ground to the structure above to facilitate maintenance. Each chamber of the
Maxi 2000 normally last for 6-8 weeks use before you rotate it to the next one. By the
time you get around to the first chamber again it should be about 10 months after its
initial use. The compost in the chambers will be about a third of the initial volume and
will be pathogen free. The wastes from composting toilets are typically buried under 8
inches of dirt°.

Alternatively, the Biolet 200 module is a much smaller unit which can be
accommodated into individual residences. This form of composting toilet would not be
very cost-effective for the site as they typically cost $3200 each, and it is considered
more economical to construct toilet blocks using the Maxi 2000 model.

4.6 Summary of Wastewater Treatment Options

Table 5 summarises the wastewater treatment options considered for the different
source scenarios, and Table 6 summarises the design effluent flows and qualities.

Table 5 Wastewater Treatment Options

Option Permanent Temporary
1A MBR / package plant MBR / package plant
1B Biolytix STP Biolytix STP and/or Biolytix BF6 filters

Composting toilets + greywater recycling (with
MBR / package plant/ greywater treatment from either the Biolytix or
1C Biolytix STP MBR/ activated sludge package plant.

® From conversation with the supplier, July 2006.

Moranbah Ammonium Nitrate Project 14
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Table 6 Summary of Design Effluent Flows and Qualities

Activated
Sludge
MBR Package Plant Biolytix

Flow TN TP TN TP TN TP

(kL)  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Temporary 100.8 11 2 11 2 37 8
Permanent 4.18 11 2 11 2 60 11
Temporary -
composting toilets
option 77 11 2 11 2 35 8

41/15824/00/344031 Moranbah Ammonium Nitrate Project 15
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5. Separate Irrigation System Requirements

51 Overview

MEDLI (Model for Effluent Disposal Using Land Irrigation) was used to determine the
feasibility of each treatment systems and the associated land required to dispose of
100% of average dry weather flows (ADWF).

This section outlines:
»  The proposed irrigation areas;
»  The results of the water and nutrient balances; and

»  The proposed storage volumes.

5.2 Recycled Water System

Infrastructure required for the Recycled Water System include:
» A treatment system for the wastewater;

» A wet weather storage reservoir;

»  Wastewater reticulation (ie pipelines to collect wastewater);

»  Recycled Water reticulation (ie pumps and polyethylene pipelines to distribute and
irrigate the treated wastewater).

It is expected that the relatively short lengths of pipeline and the use of materials such
as polyethylene will minimise any inflow and infiltration” into the recycled water system.
Due to the anticipated reduced inflow and infiltration, the costs for the MBR were
derived on the basis of 2 x ADWF (rather than the factor of 5 which is normally adopted
for more conventional sewerage collection networks).

5.3 Wet Weather Storage Sizing

Daily climate data (from 1957 until 2005) was analysed to determine how many days of
wet weather storage would be appropriate. It should be noted that the climate in the
area is dry, with only 572 mm per year.

97.2% of rainfall events greater than 2 mm are 4 days or less.

" Inflow and infiltration are terms that refer to stormwater that enters the sewerage reticulation either through
crack or joints in piplelines and manholes (after rainfall) or through illegal connections of stormwater
pipelines. Sewerage networks with high inflow and infiltration are inherently less efficient than those that
limit the influx of stormwater.
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Table 7 Proposed Wet Weather Storage Volumes

Proposed
4 days Storage Storage

Temporary Facility 400 kL 400 kL

Permanent Facility 17 kL 23 kL

Temporary Facility with Composting
Toilets 300 kL 300 kL

Considering that the temporary facilities are only intended to be operational for two
years, the likelihood of exceedance does not appear significant. It is proposed that the
storage volume for the permanent facility is increased to 23 kL (which is a standard
industrial tank size) to provide an additional factor of safety.

5.4 Nutrient Balance and Irrigation Area Sizing

MEDLI was used to iteratively determine an irrigation area, which would achieve
balance with respect to hydraulic and nutrient loadings. The input data into the MEDLI
model for each of the different scenarios is summarised in Appendix D.

The irrigation area was modelled on the basis of using kikuyu grass. Kikuyu grass was
chosen as it has a relatively high rate uptake rate of nutrients for a grass.

The determination of the irrigation area was an iterative process, which started by
considering the volume of recycled water to be irrigated and a practicable irrigation rate
(5mm/day). The area was then adjusted so that the transpiration rate (ie the amount of
water taken up by the vegetation) was at least within 10% of the irrigation rate and an
approximate water balance was achieved over the site. The required irrigation area
was adjusted further (where necessary) based on the performance (ie export of
nutrients) over the irrigation area.

Table 8 Summary of MEDLI results

Treatment Technology MBR Biolytix  MBR Biolytix MBR Biolytix
temporary temporary
with with
composting composting

Scenario permanent permanent temporary temporary toilets toilets

Flow (ML/day) 0.10080 0.10080 0.00418 0.00418 0.07700 0.07700

Land available (ha) 25 3.5 0.11 0.25 1.8 4

Storage volume (ML) 0.40 0.40 0.017 0.017 0.31 0.31

TN Effluent 11 38 11 60 11 35

TP Effluent 2 8 2 11 2 8

% reuse 100% 100% 100% 100% 100% 100%

Moranbah Ammonium Nitrate Project 17
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Treatment Technology MBR Biolytix ~ MBR Biolytix MBR Biolytix
temporary temporary
with with
composting composting

Scenario permanent permanent temporary temporary toilets toilets

N added in irrigation 134.1 330.5 116 278.3 130.4 186.7

N removed crop (kg/halyr) 169.1 365 151.1 312.4 165.4 221.3

P added irrigation (kg/ha/yr) 29.4 84.1 27.9 67.4 31.2 56.2

P removed crop (kg/halyr) 32 60.3 25.9 53.6 29 43.3

Change in adsorbed P -2.9 23.8 1.9 13.8 2.1 12.9

Leached PO4-P (kg/halyr) 0.1 0.1 0 0.1 0

The MEDLI analyses showed the following:

» The irrigation land required is nutrient limited (ie the consideration of a sustainable
rate of application of nutrients is more limiting than the consideration of application
of water). This is generally the case with sustainable irrigation of recycled water and
is particularly expected in dry climates.

» The land required to irrigate recycled water treated by an MBR or activated sludge
packing plant is substantially less than that required for Biolytix. The lower
concentration in the effluent from an MBR reduces the nutrient export risk and
enables a smaller irrigation area.

» The assimilation rate of kikuyu for nitrogen is higher than the rate supplied by
irrigation of the recycled water for all scenarios.

» Kikuyu is not predicted to assimilate all of the phosphorus applied through irrigation,
except for the permanent MBR scenario. For the other scenarios, only minor
amounts of phosphorus were leached (i.e. 0.1 kg/ha/yr or less) and the majority was
adsorbed in to the soil profile.

Please note that a sensitivity analyses was completed for the soil type Clayey Sand,
which is a non standard MEDLI soil (refer to Section 2.2). The sensitivity test
considered the standard “Grey Clay’ soil type and ‘Sand’. The scenario analysed
effluent from a Biolytix system (as this has the highest level of nutrients so should have
the greatest level of modelling variability), considering wastewater sourced from the
temporary accommodation.

The results of the soil sensitivity analyses are presented in Table 9. Clays have lower
permeabilities and greater phosphorus adsorbing capabilities than sand, so predictably
even less leaching is predicted to occur if the soil exhibits more clay-like properties.
Even if this soil is sand, the majority of the difference between the phosphorus applied
and that taken up by the plant is adsorbed.
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Table 9 Soil Sensitivity Analyses

Treatment Technology Biolytix Biolytix Biolytix
Flow (ML/day) 0.10080 0.10080 0.10080
Land available (ha) 3.5 3.5 3.5

Soil Clayey sand Sand Grey clay
N added in irrigation 330.5 330.5 330.5

N removed crop (kg/halyr) 365 361 393.5
Leached NO3-N (kg/ha/yr) 1 1.4 0.1

P added irrigation (kg/ha/yr) 84.1 84.1 84

P removed crop (kg/ha/yr) 60.3 60.6 62.5
Change in adsorbed P 23.8 23.1 21.4
Leached PO,4-P (kg/halyr) 0.1 0.4 0

Moranbah Ammonium Nitrate Project
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6. Combined Irrigation System Requirements
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6.1 Overview

GHD were asked to investigate the feasibility of having a combined irrigation system,
which would irrigate recycled water from both the temporary and permanent sources,
including the discharge from the ammonium nitrate processes.

The ammonium nitrate plant will require construction before it can produce any flows.
Therefore there may be an opportunity to use the irrigation area which was constructed
for the temporary accommodation plant to irrigate some of the wastewater from the
ammonium nitrate plant. If feasible, this solution could utilise the existing irrigation
infrastructure, maintaining the vegetation and decreasing the size of the evaporation
pond required. The irrigation area could be enlarged to further minimise the
evaporation pond size.

Flow quantity and quality data from DN was used in a MEDLI analysis to determine the
feasibility of a combined irrigation system.

6.2 Wastewater Characteristics

Wastewater from operation of the ammonium nitrate plant is estimated to be a
relatively constant flow of 15m%hr, or 130 ML/annum.?

DN has confirmed that the most appropriate nutrient concentration to characterise the
wastewater from the plant is 1923 mg/L and 1.38 mg/L for nitrogen and phosphorus
respectively.” This data is based on the concentrations from the first evaporation pond
at Moura.

The nitrogen level in the plant’s wastewater is far in excess of the concentrations in
recycled water typically irrigated. While there will be some dilution from the domestic
wastewater produced from the permanent facilities, this is not likely to have a
significant dilution effect (the quantity of domestic wastewater expected from the
permanent facility is only 1.5 ML/year, and therefore just 1% of the flows expected from
the ammonium nitrate plant).

For the purposes of this analysis, concentrations of 1923 mg/L for nitrogen and 2 mg/L
for phosphorus were assumed to be representative of the combined permanent
sources.

6.3 MEDLI results

It is not sustainable to irrigate the wastewater from the ammonium nitrate plant. A
number of iterations of the MEDLI model were run, including deficit irrigation scenarios
and scenarios which irrigated a maximum of only 1 mm. In each there was a significant
amount of NO3-N leaching, i.e. at least 2770 kg/halyr.

It is not considered appropriate to pursue this option further.

8 Email correspondence from Peter Etough dated 20" June 2006.

® Email correspondence from Peter Etough dated 24" July 2006.
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7. Cost Estimates

7.1 Overview

The budget indicative costs presented in this section are typically developed based on
the extrapolation of recent similar project pricing in Queensland, budget quotes for
some equipment items, Australian Construction Handbook (Rawlinsons 2003), industry
unit rates and GHD experience. Capital costs have been developed using estimated
constructed costs and include 30% contingency for engineering and peripheral costs.

The budget cost estimates do not include reticulation costs (i.e. the pipelines and
fittings required to transport wastewater from the wastewater source to the wastewater
treatment system) as it is understood that the layout of the facility has not yet been
provided and topographical data was not provided. However, they do include an
allowance for irrigation costs.

The budget estimates are based on conceptual design only and are not warranted by
GHD. The capital costs should be interpreted within the context of the inclusions and
exclusions outlined in Section 7.3. Further design would be recommended to achieve
greater accuracy for these figures.

7.2 Cost Estimates

Table 10, Table 11 and Table 12 present indicative capital costs for each option.
Please note that all cost estimates included in this report are exclusive of GST.

On a small scale, such as the volumes of domestic wastewater requiring treatment at
the permanent facility, MBRs are clearly not as cost effective as Biolytix units (Table
10).

Table 10 Indicative Capital Costs - Permanent Domestic Wastewater

MBR Biolytix
Treatment $416,000 $55,000
Storages $8,000 $8,000
Irrigation $3,500 $5,000
TOTAL $427,500 $68,000

However, as the volume of wastewater requiring treatment increases, MBRs (or
activated sludge packing plants) become increasingly cost-effective. By coincidence,
the volume of wastewater where MBRs are about as cost-effective as Biolytix units is
approximately the volume of wastewater expected from the temporary construction
accommodation. Therefore at this level of preliminary cost comparison it is not possible
to distinguish between either a MBR or activated sludge package plant or a Biolytix
system on the basis of capital cost to treat wastewater from the temporary construction
facility.
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Table 11  Indicative Capital Costs — Temporary Construction Accommodation

MBR Biolytix
Treatment $1,482,000 $1,505,000
Storages $230,000 $230,000
Irrigation $30,000 $42,000
TOTAL $1,742,000 $1,777,000

It appears that some savings in the wastewater management system would be
plausible if the construction camp were to utilise composting toilets. The use of
composting toilets decreases the treatment costs as there is a reduced volume of
wastewater and it also reduces the cost of the irrigation area. This estimate for
composting toilets is based on the concept of constructing toilet blocks with urinals and
the provision of composting toilets to each single dwelling is likely to be prohibitively
expensive. It is not certain if the provision of toilet blocks may not be consistent with
DN's vision for the construction camp.

Table 12  Indicative Capital Costs — Temporary Construction Accommodation
with Composting Toilets

MBR assumed

Capital costs

Composting toilets $202,800
Treatment Plant (MBR) $1,287,000
Storages $200,000
Irrigation $21,600
TOTAL $1,711,400

At this stage, the responsibility for maintenance and operation of the treatment plant
would be that of the developer, or a legal entity nominated by the developer (body
corporate or similar).

Moranbah Ammonium Nitrate Project 22
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7.3 Basis of Estimate — Capital Costs

7.3.1 Storages

The estimate for storage includes supply and delivery of tanks and fittings but does not
include for construction of foundations. The estimate assumes the tanks are
constructed above the ground on favourable ground conditions.

7.3.2 MBR Treatment

The following are included in the cost estimate for the MBR:

» Supply and fabrication of MBR tank, anoxic tank, walkways and handrails;

» Supply, clearance and installation of MBR modules;

» Supply of 3 mm screen, blowers, pumps, chemical dosing systems and mixers;

» Supply and installation of electrical equipment, MCC, PLC controller and operator
interface plus cabling;

» Supply and installation of 20 m3 fibre glass permeate tank;
» Supply of valves, instrumentation and pipework;

» Provision of a UV system for disinfection (assumed this will be located after the
recycled water tank);

» Civil costs for concrete slab for tanks plus control/blower building; and
» Provision of design, drafting, administration, commissioning and testing.

The cost estimate assumes favourable ground conditions and does not include costs
for:

» Additional treatment and disposal of sludge;
» Separation of construction into 3 stages;

» Roads; and

» As-constructed drawings.

It is assumed that ground conditions are favourable, and no provision has been made
for acid-sulphate soils, excavation in rock, naturally soft material, or for high water
tables.

7.3.3 Biolytix

The costs for the Biolytix treatment systems are based on costs supplied by the
supplier, with some allowances made for construction and contingencies. The Biolytix
treatment units will require excavation and it is assumed that ground conditions are
favourable, with no provision made for acid-sulphate soils, excavation in rock, naturally
soft material, or for high water tables.
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7.3.4 Composting Toilets

In costing the compost toilet facilities, it is assumed that 15 units consisting of one Maxi
Rota Loo 2000 and two urinals are supplied and constructed.

The capital cost estimate does not include costs for:

»

»

»

»

»

Construction of the toilet block building with 1.3 m clearance to the composting
units;

Provision of toilet pedestals (to make this option comparable with other options
where toilet pedestals were also not included in costs).

Disposal/reuse/transport of the compost material produced on site;
Supplementary heating for the compost; and

Roads.

7.3.5 Irrigation System

The irrigation system costs are based on the irrigation areas determined from the
MEDLI analyses. The indicative costs consider subsurface irrigation, with laterals
spaced 0.4 to 0.5m apart. The indicative costs do not include signage, earthworks,
ground preparation, or any costs associated with seeding grass or supplying turf. The
costs assume that ground conditions are favourable.
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8. Discussion of Relative Merits
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8.1 Overview

As the costs for the treatment of the wastewater from the temporary accommodation
facility are comparable, the selection of the appropriate sewerage system will be
heavily influenced by the preferences and perceptions of the developer and will
depend on DN's vision for the development. Table 13 lists relative advantages and
disadvantages of the different options.

Moranbah Ammonium Nitrate Project
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Table 13  Advantages and Disadvantages of Each Option
Treatment Advantages Disadvantages
process

MBR or activated

Treats water to a very high standard, and removes significant

A MBR treatment plant would require specialist labour

sludge proportion of nutrients. This reduces the size of the irrigation to monitor the treatment plant and to chemically dose.
area required. Sourcing this specialist labour has practical
Because of the very high quality of the water, garden implications for the site.
irrigation could also use surface irrigation, which is easier to Comparatively high operational costs, estimated at
maintain. $40,000 for the permanent facility, and $76,000 for
the temporary facility.*
Separate sludge treatment required.
Biolytix units. Biological system which will not require chemical dosing. Relatively high nutrient loading requires larger

If there were system failure it would be less likely to affect the
whole camp.

Modular units which can easily accommodate staging of the
development.

Less risk with maintenance - maintenance costs can easily be
outsourced through Biolytix as part of a long-term service
agreement.

irrigation area.
Garden irrigation must be subsurface.

Irrigation from the Biolytix systems is more nutrient
limited than from the MBRs and a much greater area
was required. This decreases the water availability to
the grass and it is predicted that the grass will show
some signs of water stress. Grass irrigated from the
MBR is expected to look greener.

10 . . . . . . L . )
Operational costs for the MBR include power; chemicals/cleaning agents; sludge transport and disposal; maintenance (civil structures, mechanical and electrical); membrane

replacement; laboratory analysis; and operator input and labour.

41/15824/00/344031
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Treatment Advantages
process

Disadvantages

Composting toilets  The use of composting toilets reduces the quantity of effluent
that needs disposal. This in turn reduces the area required for
disposal, and reduces the size and cost implications of the
temporary facilities which will become redundant after
construction has stopped.

Reduces the water requirements for the site.

Biosolids from the composting toilets could be used as
fertiliser on site.

Composting toilets are very robust to changing loads.
Expected to be the most robust system to population
fluctuations.

Would require construction of toilet blocks to be cost-
effective. Costs of individual composting toilets for
each unit would be prohibitive.

Moranbah Ammonium Nitrate Project
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0. Conclusion and Recommendation

9.1 Conclusion

GHD were commissioned to complete a desk-top assessment of the viability of
different wastewater systems for a proposed ammonium nitrate plant at Moranbabh.
GHD understand that the proposed works will include an ammonium nitrate plant,
emulsion plant, raw water reservoir, power generation facility and evaporation pond.
This investigation considers the treatment and irrigation of domestic wastewater
(namely wastewater sourced from toilets, laundry, basins, showers, kitchen facilities)
from the permanent staff at the facility, and the temporary accommodation units of
construction staff. It does not consider either the treatment of wastewater from the
ammonium nitrate plant or the design of the associated evaporation pond.

The conclusions from this report are:

» Woastewater sourced from either the temporary accommodation camp or the
permanent domestic facility can be treated by either a MBR, activated sludge
package plant or Biolytix unit and sustainably irrigated on site.

» Lower irrigation areas are possible with the MBR (or activated sludge package
plant) because of the reduced nutrient loads in the effluent.

» Wastewater from the ammonium nitrate plant cannot be sustainably irrigated, at
least without further treatment or dilution. Further treatment would require
consideration of carbon and phosphorus supply and is outside the scope of this
study.

» Biolytix units are the most cost-effective option for domestic wastewater from the
permanent facility.

» Biolytix units, MBRs and activated sludge package plants have comparable capitals
costs for the temporary accommodation.

» The use of composting toilets may reduce wastewater management costs for the
temporary facility, but would require the construction of toilet blocks to be cost-
effective.

9.2 Recommendations
GHD recommend that the way forward have the following steps:

» That a lot layout is consolidated, and that DN consider their treatment option
preferences.

» Itis preferable that some additional data is collected to characterise the geology on
site (preferably constant head permeability tests and laboratory tests to characterise
the chemical properties of the soil). The soil sensitivity tests completed in this
analysis demonstrated that a sustainable system is achievable, but collecting the
geological data and checking the irrigation system design will ensure that the
system operates in an efficient, sustainable fashion.
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» Complete a topographical survey of the site.
» Develop a concept design.

» Commission a suitably qualified quantity surveyor to prepare a cost estimate for a
Biolytix system, an activated sludge package plant and a MBR.

All of the above should take into account that the ultimate design will be subject to the
requirements of Council and other regulatory agencies such as the Environmental
Protection Agency (EPA).
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Project: Ammonium Nitrate Plant, Moranhah Logged hy: cP
Borehole Location; Refer Figure 1 Checked by:
drill model and maunting: EDSON Truck Mounted alppa: q° R.L. Surfage!
hole diameter: 100 baLting: datum:
drilling information material substance
=
) c E
= notes = } = % .
5 samples, g% matarial e gé Bl dd‘ structure and |
c E _ | teats, atc 2 l=3g S&|sz| £a€ additional ebzervatlons
; & 2 z depth| & ﬁ g soil lype: plasticity or particle charactarislics, E'E 2 5 kPa
123 |® g RL |mateqd = | T colour, secondary and minor components. E B2 2237
) el = oW | GRAVELLY SANLEFInS to coarse grained sand, vp
= pale brown and pala gray with 10 - 20% fine t& coarse
grained gravel and some medium plasticity clay fines.
EPT ALLUVIAL?
16,28,28
1 h*=58
PRELIMINARY
20R SPT: R = 33 blows / 130mm
L N=R S
E CLAYEY SANL:FIna to coarst gralned sand, red
8.16,24 and pale gray with 10 - 30% medium to high plasticity
| =40 | clay fines,
SPT BILTY SAND:Fina grained sand, rad with 10 - 20% SPT: R =30 blows / 25mm
16,R tow plasticity sitt fines. *W Sandstone ard with XW
_ Nk Iranstone saams?
SPT =5 EAND:Fi 1o coarss graned, oangs and pala grey | &PFT: R = 30 blows / 115mm
R with sorme medium plasticity clay fines.
=
SPT £F | GRAVELLY SAND: Fine to coarse grained sand, SFT Bouncing, R = 25 biows /
[ larewn with 20 = 30% fine la coarse grained gravsl, aomm
L _N=R
0N
method SUppoTt notes, samplés, tests classification symbola and consistontyldensity iqdex
AS augar BETEWing” T tmbedng Mol Uy undisturbed sample =oil description VE very 2ot
AD nuger driling* G eaaing Somim diameter Baded on unified classification 5 5ot
RR rolleritreana anetration [¥] dlsturbed sample syslem £ firm
W washbora Y N standard penatration tesl (SPT) 5t shiff
or cabln ool i r,,,‘“,.g",;,: lance N SPT - sampla recovered melsture vat vary sUff
HA hand auger fefueal Ng SPT with solid cong &} dry H hard
oT diatube water v vane shear (kPa) M molsl Fb frlable
B blarik blt 1071418 water lavel P Aragsure melar W watl VL vaty loose
v V bit -!— an date 3hown Bs pulk sample Wp  plastic limit L loose
T TG bit R refussl Wi liquid limit 1] medium densa
“Dlt shwn by suffix B— water inflew D danse
Bg. ADT —al walet outhow vD very dense
Revision A
o0 STTTASUMOTL, £9IT0D

JBVPCSLLFATO YVA

ZF-aT1T 9002 90/¢E8




BOREHOLE POT202.GP) COFFEY.GOT 23.06.05

Coffey Geosciences Py Ltd  ACcn0sE335516
Borehote Na, BHA3 @
. ' Sheat 2 0of 2 >
Engineering Log - Borehole Offics Job No.  PO7342/02
Cllent: Technip Oceania Ply Ltd Date started: 7.5.2006 0
Principal: Dyno Knobel Date completed:  7.5.2006 =
Project: Ammonium Nitrate Plant, Moranbah Logged by; CcFP
Borehole Location: Refer Figure 1 Checked by:
drill modal and maunting: EDSON Truch Mauntad slape: -90° R.L. Surface:
hole diameatar: 100 basring: daturm:
drilling information material substance
g 5 g
. ¢ Y _
E s;:. 7:5 2z § material - E'E ool structure and
g plas, o | @ e5 == |28 additional ebservations
E 5 Bl L | tosts, et = |£3 2E | B2 E
a g 2 depth| = | 3 E sall type: plasticity ar particle charactaristics, 22 E% kPa
E|qp5|3 3 Rl |metied o | @ & colour, secondary and minor components. ER| B |zzss
T ToT — | BP | BAND: Fina to coarse gruned sand, paie orange vD SPT. A= 23 blows / 50mm
= - [ and whita with some low plasticlty clay fines. *W Sandstone 7]
N*=R E -
1] o
ZET _77 CH | GLAY:Figh piasticity, pala grey, SPT: R = 26 blows / 65mm -
R = [
LN.‘.EE_ 12_f |
1 / ]
-
| 1Y L 7
A ROCK MATERIAL = NOT YET LOGGED Crrill rig loaded 1w 1000kPa - driling
R pragressing slawly. Coring Startod 7
4.5 .
] E .
LY
A~ ,:: .
140 ]
[N
151 | PRELIMINARY :
H Y .
R
1 .
- '/ / —
5] > _
N
47/ .
(Y
42 _
g .
s
—S —
16 )7 |
Boratiols BHAS terminated at 16m |
177 :
18] _
141 .
20]] ]
mothad suppot notas, samples, teats classiflcation symbaols and cansistoncy/density index
AS duger Borewing” T Hmbetingl N il Ui undisturbed sample soil degeription Vs vary soft
AD guger drilling* < casing S0mn diamater basad on unified classilieatien -] 2alt
AR ralierftricone anatration o disturbed sample syztam F fim
w washbore ? z 34 M standard panetration tast (SPT) &t slifl
cy gable tool il N SPT - samplo recovared malsture VEL vary siif
HA hand auger msfusai Mo SPT with soiid cona D ary H mard
or diatube watar v vana shaar (kPa) M moist Fby frinbir
B blank bit _'_ 18/1/9E water laval B pressure matar W owet ML vary lonse
vV  tit = on gate shawn Bs bulk sample Wp  plastic imit L lnose
T TG bl R refusal Wi liguid limit Mo medium danse
*bit shown by suffix Ie— vt ir flaw D denss
&g ADY —a] waler outflow Vo very dense
Revizlon A
900 A ATTTASUMOT, £2IJ0D LBVFCSLLFATO YVHd ZF 9T 9008 90/¢C




Coffey Geosciences Pty Ltd  Ach 056535516
Barehole No. BHAS E
. n B h I Shast 10of 3 >
Engineering Log - Borehole Offica Job No..__ POT342/02
Client: Technip Oceania Pty Lid Date statted: 13.5.2006 d’
Pringipal: Dyno Knohel Date completed:  74.5.2008
Project. Ammonium Nitrate Plant, Moranbah Logged by: cP
Borehale Location: Refer Figure ' Checked by:
drll medel and mounting: EDSGN Truck Mauntad slape: 80" R.L. Surface:
hale diametar: 100 bearing: datum:
drilling infarmation rmaterial substance
= E s
=1 notes X .
= material [ = ‘é n strgcture and
-% - il:;{lsplgtsé E 8 = es ;EE‘ LR additional observations
. \ = | £ 25 | mE
% g & & depn| & | 2 E soll type: plasticity or particle characlaristios, 82| EE | ke
125 3 = RL |matred o ] colour, secangary and mingr componeils. ES| 8= 28379
o (@ gj?’ SC | GRAVELLY CLAYEY SAND:Fina tu coarse graincd VD
= / sand, Brown with orange and rad, with 20 - 30% 1
I / medium plasticity ¢lay fines and sama fine to ¢oarse -
ﬁ/ graincd gravel,
1'“/ i
| e | Y2 ]
19,26,27 % / ]
=7 | 7] PRELIMINARY :
¥ %’/ ]
7F %ﬁ -
% i
I T % 7
SPT e CLATEY GAND:FInA to coarse grained sand, pale -
20,R ; prangs, brown and pale grey with 20 - 30% medium |
= plasticity ¢lay fines and some fine to medium gravel. i
SPT CLATEY BAND:Fing to coarse grained sand, |

aranga, brown and pale grey with 20 - 30% medium
plasticlty clay fines and some fina to rmedium gravol, T

Nag

EANDT GLAY:High plasticity, paic grey with 23 = -
35% fine gralnad sand and & trade of fing 1o medium i
grained gravel. L

5PT

13.R
N*=E, ’

GRAVELLY SANDY CLAY:High plasticity, purple .
and black with 20 - 30% fine to medium grained 2and i
anhd some fine to madium graincd gravel, |

SPT

2 -
& i
ﬁ —
8 .
E mathod suppart notes, samples, tests clagalfication gymbals and eanslstencyldensity index
&l ~s auger serewing” T fimbedng M ol 1 undlasturbed sarmpla soll description V5 very Zolt
8 AD augar griling” C casling 5gmm diametar bamed on unified claesiication ] soft
ol AR rollerticans anetrmtin D dizlurbed sample sysiom F firm
g w washbore ’1’ i34 o peslstn N standard panetratian test (SPT) St atiff
gl cr ble ool i [ SPT - sAmple racovered molsture Vit very atff
3| HA hand avger rafusal Ne SPT with solld cone oD dy H hard
= dialube water v vana shear (kFa) M maolsl Fb friable
& B blank bil 1041/98 watar kevel P pressUte mater W wat VL vary lpess
Hv W bit —L on dhta shown Bs bulk sample wp  mplastle limit L looss
2T Y bit 153 refusal W lquid it MD medium denss
& bl enown by suffix e— wate inflow u] dunze
gl a4 ALT —a wate oulllow VD very denge

Revision A

LO0 R

ATTTASUMOT, £2IJ0D

LBVFCSLLFATO YVHd €F 9T 9008 90/¢C



BOREHOLE POT342-02.GP) COFFEY.GOT 23.06.04

Coffey Geosciences Pty Ltd  ACN 056 325 516
Borehole Na. BHAS E
. . Sheet 2of 3
Engineering Log - Borehole e oNas . PO7IAZ02 W
Client; Technip Oceania Py Ltd Date started: 13.5.2006 d,
Principal: Dyno Knobel Date completed: 14,5, 2006
Project: Ammuonituin Nitrate Plant, Moranbah Leaged by cP
Borehole Location; Refer Figure 1 Checked by
drill modal and mounting: EDSON Truck Mounted slope: 00 R.L. Surface:
hula diameter: 100 bearing: datum:
drilling information rmaterial substance
g 5| 8
g 5:: ::5 g 'g matarial Do |pES structure and
2 E_ mﬂqp atc' = ‘E 5 E‘E 2|28 E additlonal ocbservations
[ rlshy =4 o = =
S g 3 deptn| & % E soil type: plasticity or particie charactsristis, EE|EL| kha
Elqaa|® g AL [mefred & & colaur, secondary and minar componants. E8| B8 | =588
SFT ,‘7 TH | GRAYELLY SANDY LLAY:High nlasticty, purple =]
R <+ / and black with 20 - 30% fine & madium grainad sand ]
N*=R -’/ and somé fine 1o madium grained graval. (continued) -
11E / .
i / —
¥ ]
—'%‘ CH | SANOY GRAVELLY CLAY:High plasticity, pale gray 4
R i 4 with 25 - 35% fine 1o coarse grained gravel and 15« .
L_N=R | 12 | / 20% fine to toarse grained sand,
v .
-E .
X % ]
w17 E
+ | PRELIMINARY
1 4__ # fy// _:
oS CLAYET SAND:Fine aralned sand, pale gray with .
30 « 40% high plasticity clay finas. ]
mathod support nolos, AAINPIes, tosts clpsstication symbals and consislency/density Index
AS auger serewing” T Umberrg N nil Una undieturbed sample soll description Vs vary soft
AR Auger drilling* € casing 50mm diameder baaad on unifed classification g wofl
RR rollaritricona penatration s} disturbed sample system F ﬁr.m
w washbore 1234 N standard penalration test (SPT) St shiff
cT cable tool el [N SFT - sample recaversd moistura Vit vary sif
HA hand augar rafusal Mg SPT with solid cona D dry H hard
T diatube water v vone shear (kPa) M molst Fb friable
B Blark bit 10/4/68 water level P pressure meler W owel VL very loose
v Vbt !— on dale shawn Bz butk sanple Wp  plaatic limil L loase
T TG bit R refuaal W liguid imil MD medilum danse
*bit shawn by autfx — water inflow D densa
&4 ADT —all wator aulflow vo very dense
Revision A
R00[RA STTTASUMO] £2TT10D

JBVFCSLLFLATY

Xvd F¥-9T 9002 90/¢C




BOREHOLE POT342-02.5P) COFFEY.GOT 23.05.04

Coffey Geosciences Pty Ltd  AcN 056 335 516
Borehole Nao. BHAS E
A ] h l Sheet 3 of 3 h
Engineering Log - Borehole Office Job No..__ PO7342/02
Client: Technip Oceania Pty Ltd Date startad: 13.5.2006 0
Principal: Dyna Knobel Date completed:  14.5.2006
Project Ammonium Nitrate Plant, Moranbah Logged by: CP
Barehole Logation: Refer Figure 1 Checked by
drill madel and mourting: EDSON Truck Mountad slopé: 80" R.L. Surace:
hole dlamater: 100 bearing: datum:
drilling information matarial substance
-E notes £ “Eu.ﬁ .é =
£ samples gl rmratetial be|lees structure and
3 i samples. r 281 85| 8 £% additional sbservations
= 1 = s b o=
5| & %% v ﬁE s0il type: plasticlty or particle charactaristics, 42| gt kPa
E|lqya3|8| % RL lmetred 5 | & calour, secondary and minar camponents, ES| 88 |uzss
TC | CLATET SAND: e grainged sand, pale grey with i)
N 30 - 40% high plasticity ¢lay fines, (continued) b
[l g | SAND:Fine [ COAMER graingd, Drown. —
4. (\ N_CH_/NCLAY: High piasticity, yellow, purple and pala arev,
s ROCK MATERIAL - NOT YET LOGGED
4 |
1:- |
13> ]
221 |
N
[ R |
i
= R -
R
BB .
4 .
el bl _
N
4> i
4~ _
L
5 o]
vy .
s PRELIMINARY
N
A7 7 -
W Y
1 -
i LAY |
g
LY -
25 |-~
=N —
4 .
ALY
- —
ALY
B ]
'>>/ -
26_ N —]
v
o 4
Ry 4
5N
iy -
LAY N
27 15X ]
Borehole BHAB terminated at 27m ]
28 ]
29 _
30
mathod support Potes, samples, tasts classificatlon symbols and ponsistoncyfdansity index
AS Buger serowing” T limbarvg N nll Usn uridisturbed sample soll descriptioh V8 very 5oft
Al auger drlling* G casing 5omm diamatar hased on unifled crssificaticn 5 saft
RR rollerfticone panatration o dizlurbed sample 2yatem F ﬁrrn
w washbore 1234 N standard penetration teal (5PT) 5 stiff
cr eabils tood Lol iy SPT- aample recovered maisture VSt very stiff
HA hand auger refusal Ne SPT with solld cona 0 dy H hard
or diatube wiator ) vane ahaar {kPa) M molst Fb friable
B blank bit 10/1738 water level P prossure mater W owel M. vary lusse
v Vit ; on deba shown Bg builk sample: Wp  plastic limit L lo0se
T TC bt R rofusal Wi liguid Hmit ] medlurn densa
“hit shewn by suffic — watal inflaw A e
e ADT —al] waten sUtliow VR very dense
Revizlon A
600 [FA STTTASUMOT, £9IT0)

LBVFCSLLFATO YVAd FF-OT 9008 90/¢C




Coffey Geosciences Pty Lid  Acn056335 516

POTr342-02 5P COFFEY.GOT 23.06.03

BOREHOILIZ

Bareghgle No. BHE1
. ' Sheet 1 of 2
Engineering Log - Borehole Office Job No.__ P07342/02
Cllent: Technip Qceania Pty Lid Dale started: 3.5.2006
Princlpal: Dyno Knobel Date completad:  4.5.2006
Project: Ammonium Nitrate Plant, Moranbah Logged by: cr
Botchole Lecation: Refer Figure 1 Checked by:
drill medel and mounting: EDRSON Truclk Mounied slope: -90" R.L. Surface:
hale diamater: 100 braring: datum:
drilling information material substance
g =
=} c = ﬁ -
E notes 2|3 musterial .| ¥E| =22 structure and
B g e Sample:é % i E E'E & é‘ g E Additicnal observations
tests, & ; = =) a8
= a % .E depth| B @ E‘ soil type: plasticlty or particle characleristics, £2E| & s kPa
E 133 |® F] RL lmatresy & | © colour, secandary and miner components, EB| B2 EEEE
T T F SP | GRAVELLY GAND:Fine o coarse grained send, VD
E ) brawn with 10 - 15% fire grained gravel. N
SPT R ]
619,34 e _ .
- N*=R3 TN TSP | GRAVELLY SAND:AI:ifr‘m te ¢oarse grained sand, et
i 2 TL | brown with 20 - 25% fine: gralned gravel and soma low .
% \plasticity tlay fines.
. / GRAVELLY CLAY:Medium plastchty, pale brown 7]
SPT 2 with some fine to medium grained gravel. 1
9.18.30 77 CL | CLAY:Medium pisichy, pale brawn with soMe fine .
| N"=48, . 2| % o medium gralned gravel. |
7] _|
o | ? CH [ CLAY:High plasticity, pale gray. |
4] _
: : PRELIMINA :
5_- RY _-
51/ ]
D] i ]
4 ; _'
B —ﬁyﬁ -
¢ % 7
- 57 CH | GLAY:Migh plasticlly, pale grey with soma red -
| maottling, _
9 ]
101 1
mathod support notes, samples, tests classiication symbols and consistency/density index
AS Auger serewing” T tmbering W onil sy Undizlurted sanmpla =oil doscription V58 very soft
AD auger anling* ¢ casing S0mm dlamatear based on unilied clesslication 5 soft
RR rallerAdeons onciration »] disturbed sarmple system F firm
W wagshbore ? 234 ol ] standard prnatration test (SPT) St stiff
CcT cable tool x,‘m;,,; ,?,“c" N* SFT - sample racoverad maisture VSt very sif
HA hand auger rotusal Ne SPT with solid cone u] dry H hard
ot diatuba water v vane shear (kFPa) M maisl Fby friable
B blank bit v 10/1/98 watar lavel P Rressyre mater W wet VL very laose
v V bit = on date shawn Bx bulk gample Wr  plastic limit L Iao3e
T TG hit R rafissal wl llguid limit MD medium dense
"bil ahinwn by suffx I— watar Inflow ] denaa
[.X:} ADT —ai] woter ontflow VD very dense
Favision A

OT0 @

STTTASUMO], £2II00

LBFCSLLFATO XVd CSF:-9T 9008 90/¢8



BOREHOLE PO7342-02,CPJ COFFEY.GOT 23.06.06

Coffey Geosciences Pty Ltd Acno056335516

Engineering Log - Borehole

Borehole No. BHB1

Shael 2 of 2
Office Job No.:  PO7342/02

Date started: 3.5.2006

Coffeys=

Client: Technip Oceania Pty Ltd
Principal; Dyno Knobel Dale eompleted:  4.5.2006
Project: Ammonium Nitrate Plant, Moranbah Logged by: cP
Borehole Lacation: Refer Figure 1 Checked by:
drill model and mounting: EDSCN Truck Mounted slope: 80" R.L. Surface:
hole diameter: 100 baaring: datum:
drilling infermation matarial substance
]
o -,
= notes & . = o
2| = material g'ﬂ = structure and
5 % - f:sfllpl::; o | B 3 E ,§ E: E" Eu Z g additlonal observations
v = by _ —
£ & % ‘E weom| 5| 8 E sall type: plasticity or particle charsctaristics, 2E | gg | kma
E 123 |® E RL |metred & | ©F eolour, secondary and minor components, ES| 24 2E009
/W GH | CLAY:HIgh plasticity, pal: gréy with some rad VD
b / mattling. {continuod) ]
17 i
T —
o |
-5 —4
157 o < ROCK MATERIAL - NOT YET LOGGED |
="~ —]
B
R —
g
A N
. Y .
1< _
s PRELIMINARY _
[
E -
N
4: - _
" ™
e ]
[ -
14 |7 ¢
e —
v .
[
A7~ ]
AN
15 _
W N i
15 Borehcle BHE1 terminated at 14.8m
16 | 7
17] —
18] _
19 _
201 ]
methed Bupport notes, samples, teata classifleation symbols and conslstancy/donsity Index
AS guger screwing™ T timberng N 0l Uy, undisturbed sampte s0il dascription Vs very soft
AD uuger driling* C casing S0mm digmetar hased an unifid clazsifization 5 soft
RR rollarfriconsa aratration n] disturbed sample systam F tirm
W washbore ? z 34 M stundard panetration test (SPT) 5t shiff
cT cabla toal A N* SPT - 58mpie recoverst waisture VE vary stlff
HA hand auger r.efugl M GPT with solid cone 0o dy H hard
DoT dialube water v vane shoar (kPa) M molst Fi frighla
B blank bit l 10/ /81 water bl P prassure matar W owet VL vizry lanee
\ V bit X on dats shown Bz bulk sample Wp  plastic limit L loose
T TC bit R refusal Wl  liquid lirit MO medilm tenaa
“Bit shown by suffix — water iflow D tense
8.4, ADT —all] water cUflow V0o very derise
Ravision A
IT0F STTTASUMOT, £2IJ0) LBTFCSLALFATO YXVAd SF:-9T 9008 90/¢S




BOREHCAE POT342-02.GP) COFFEY.GOT 23.06.08

Coffey Geosciences Pty Ltd  AGN 056336 516

Borehole Mo, BHE3

. . Sheet 1 of 2 h
Engineering Log - Borehole Office Job No: _ POT342/02
Client: Technip Oceania Pty Lid Date started: 8.5.2006 @
Principal: Dyno Knabel Date completed:  8.5.2006 =
Project: Ammonium Nitrate Plant, Moranbah Lagged by: cP
Borehole Location: Refer Figure 1 Checked by:
drill madel and mounting: EDSON Trugk Mounted siope: -Bo° R.L. Surface;
hale dlametar: 100 pearing: datum,
drilling information material substance
=
5 c o= &
T "M‘is o | 8 material 2t | w T L structura and
% = saMpIES, e | 8 g5 E'_ gzg additional observatlons
E 5 iEl g | tests et 215 2= .a%‘ =
5| B |g| & depth| & | B E soll typa: plasticlty or parlicle characteristics, 52| ££ 2
Elqaz Bl 2 RL [metred & | © colaur, secondary and minar compenents. e8| 89 |gEse
% [+ {/// TL | GANDY GLAT:Low plastcity, browr and pala grey vD
N / matrix with 15 - 30% fine grained sand. ]
i 1_‘% N
D i / i
SPT :
R - -
1 PRELIMINARY :
2_-¢ .‘
3"/ ]
SPT 77| SC | CLAYEY SAND:Fine tc coarsc grainad sand, pale
R " grey with 10 - 20% low plasticity clay fines, 7
SPFT CLAY:High plasticity, omange, red and paly grey. -
14,R -
t I.':B —
SPT CLAT:High plastcity, paie grey. A -
17.R N
b *:B - -y
4 ]
T BPT - .
R _ _
= g _
st ]
4 i
mathed zupport notes, samples, lests classification symbols and copsistancy/denalty Index
AS auger serawing® T timbadng M nil Uy undisturbed sample soil description VE very soft
AD augar driling® O casing S50 diametar basag en unified classification 5 soft
RR raileritricona !lmmmﬁ. n D disturbad sample syslam F firm
w washbore Z 34 " M atandamd penetration 1est (SPT) — 5t stiff
|cr cable logl oot e SPT - sample recovered malsture vt very il
BA hang auger rotusal Mo SPT with solld cona v} dry H nard
DT diatube watar v vane shewr (KFa) M rnolst Fb friable:
B blank bit L4 100150 waiter level P frasgUre meter W owet Vi very loose
v V bit wl 0N gete shawn Ba pulk sumpla Wp  plastc limit L loose
T TG bit . R relusal Wi liquid limit MD madium dense
“pit shown by sufflx I vatoi inflaw D denze
2.9 ADT —al] wauta cubiliow Vo vary dense
Ravision A

2TI0A STTTASUMO], £9II07) IGFCELLTFLTO YV OF:0T 9002 90/02



HOREHOLE POT342-024GP) COFFEY,GOT 13.05.06

Coffey Geosciences Pty Ltd acn 056335518
Borghole No, BHB3
. . Sheet 2af 2 h
Engineering Log - Borehole Office Jols No.__ P07342/02
Clignt: Technip Oceania Pty Ltd Date startad: 8.5.2006 0
Principal: Dyno Knobel Date complated:  8.5.2006 =
Project: Ammonium Nitrate Plant, Moranbah Legged by: CP
Borehole Location: Refer Figure 1 Checked by:
arlll medal and mounting: EDSEN Truck Mounted slope: -ag" R.L. Surface:
hala diamatar: 100 bearing: datumn:
drilling infermation material substance
[ =
. £ =5|_E.
% “atﬁs |2 material Bt |2EE structure and
E i f:ﬂ":'spﬂfé - ‘EE Eé 2| 2 o additlonal pbservations
B b bl i
iy A %% doplh % ﬁ% soil type: plasticity or particle characteristics, 4 E E% kFa
E|qaz|5| % AL Inetred & | © eolour, sacondary and minar camponants, E2| BS |zzss
f\ -‘;’\ ROGR MATERIAL - NOT YET LOGGEDR
A3
s
A7
Ny
J:4
Gl b
ALY
=1/ P R E L ' M ,
i
P N A R Y
= R
i L
12]3 )
LA
-7
LY
1
I8
P
4%
13 0~
: Borahale BHE3 tarminated at 13m
14,
_|
15
18
7
18
18]
20]
mathed support notes, sampluee, tests classiflcation symbols and comalatency/drnsity indax
AS auger screwing” T timberng M ril Ly undisturbed 2ampla sail deseription V5 vary aoft
AL auger driling™ C caslny 50mm diameter based en unified classification 8 saft
RR rallaritricana ?enatmtlon D digturbed sampls syzlen F fireh
W washbore 234 N standard penetration @al {SET) St sliff
cT cabla toal ' mmn;ﬁggﬂ?,“‘“ N* 5T - sampie recovered meiature Vi vary stif
A hand auger faiisal M SPT with solld cone L oy M hard
DT diatuba watar v vane shear (kPa) M moist Fo filabla
B innk bit y 0n sB water avel P préseure moter W wet vL very looge
v V bit X gn diata shown Bs oulk sample Wp  plastic limit L (kL]
T TG bit R rafusal Wi liguid inil MD medium dense
“blt shewn by guflx e wmter inllow o densa
eg. ART —ail water outflow VD very denge
Revizlon A '
eT0R STTTASUMO], £2IIO00

LBVFCSLLFATO YVH 9F 9T 9008 90/¢C




BOREHOLE PO7342-52.GPJ DOFFEY.GOT 23.06.06

Coffey Geosciences Pty Ltd  Acw ose 335 516
Borehale No, BHBA E
. . Sheet 1 of 2 h
Engineering Log - Borehole Office Job No.: _ P07342/02
Client: Technip Oceenia Pty Ltd Date started: 12.5.2006 w
Pringipal: Dyno Knobel Date completed:  12.5.2008
Project: Ammonium Nitrate Plant, Moranbah Logged by: cP
Borehole Location: Refer Figure 1 Checked by:
drill model and mounting: ERSON Truck Mounted slopa: Aan® R.L. Surface:
hale dlameter: 100 hearing: datum:
drilling information material substance
[ = ]
= c = g
® nates =4 2 material c E"g 22 % structure and
'E g fartnsplez; % ,E 3 = g 2 E? E3C additional ohservations
- L K b = A4
g A (B2 dopn| B | 8E suil type: plagticlty of particle characlenatics, - g gd| Wa
E 123 @ g RL |metres] O | O @ caloyr, secondary and minar camponants. E 24 EES8E
g [3 S | CLAYEY SAND:Fine to medium grained sand, W]
brown to dark brawn with 30 - 40% high plasticlty clay N
fines,
] I EFT | |
3,510 =1 ]
=15 PHELIM'NARY _
VO ]
SPT CLATET SANDY GRAVEL:Fine: 1a coarsa grainad e
R graval, brown with 10 - 20% fin to coarsa sand and .
= zome low plasticity clay fines. —]
SFT CLAYEY SANDLFine lo coarse grained, pala orarge T
R and brown with 15 - 20% low plasticity clay fines, B
ST A CLAYEY SAND:Fine to coarse grained, paie grey, -
R J L orange and redd with 15 - 20% low plastitily clay fines. .
N*=R . —
f5fdf -
SPT 77 B0 | GRAVELLY CLAYEY SAND:Fine to coarse grained ]
R ‘; / sand, pale grey with 23 - 354 medium plasticity clay 7
“a| g fings and some fine o coarse grainad gravel. -
¥ / .
a_%% ]
1 / ]
SPT -+ , _
R 177 i
4 ,,/ |
10154 ]
mathod support notes, samplos, tests clasailication symbols and consistency/danalty Index
AS auger Berewing” T timpering B nil Uy undisturbad sampla 50ll description V5 vary soft
AD muger drilling™ C gasing EQmm diameler based on Linfled classiization s zoft
RR rolierftricone panatration D disturbed sample Systom F firmn
w washbore 1224 N standard penetration teat (5ET) S slitt
cT eable 1ool N* SFT - sampla racovored malstura V5t very siff
HA hend Auger Mc SPT with solid cone o) dry H hard
oT diatube water v vana shear (kFa) M malst Fb frimble:
B blank bit v 10M/98 waler laval P prassure mater W owel VL vary Iocaa
v ¥ bit X on dale 2hown B culk sample Wp  plastic limil L loose
T TE bit R refusal Wl liquid limit MD madlum dense
“till et By BUF I waster inflow o} dense
B, ADT —al] watar o stilow VD vary dense
Ravislon A

TTOR

STTTASUMO], £BIJ0OD

LBTESLLTLTO

Ivd LT -8T 9008 90/¢¢



Coffey Geosciences Pty Ltd  ACh 056335 518

Borehale No. BHBS5 oy
. . Sheet 2 of 2 h
Engineering Log - Borehole Office Job No. _P07342/02
Client: Technip Oceania Ply Lid Date started: 12.5.2006 0
Frincipal; Dyno Knobel Date completed:  12.5.2006
Project: Ammonium Nitrate Plant, Moranbah Legged by: cP
Borehole Location: Refer Figure 1 Checked by
dril madel and maunting: EOSON Truck Mounted slopén -an” R.L. Surface:
hole diameter: 100 hearing: dalum:
drilling information material substance
g g
o c = =
5 notes g |8 material . é‘% eTE structure and
o % = samples, w | 8= B | 25 | Sg¢ additional ebservations
B| £ |§| o | tests et 4 £3 2% | BE
S o |B£ spnl 5| 8 soil type: plasticity o particle characteristics, 29 § g kPa
Elqza z| % RL imolre] @ | O @ colaur, secondary and minor corpenents. EB 8| 5888
EPT y CH | CLAY:HIgh plasticily, pale grey. VD
B B
11
SFT CLAYEY SAND:Fin to coarse grained, pale grey
R with 20 - 40% hign plasticity clay fines.
h=R
BT - 7 | ERAVELLY SANDY GLAYHIgh plasticity, pals gray
R - / with 15 - 25% fine 1o canise grained sand and 15 -
*=R 15 % 20% fine ta coarse grained graval,
18 P
(: < ROCK MATERIAL - NOT YET LOGGED
1
R
A
LYY
K¢
1z L~
(IS
17/
N ALY
e
L2 Y
r
o Y
187 -
s\
E L
Ny
N L
N
<
10k«
g 8 &
E I
\= - Borehole BHES terminatad at 19.5m
[a] .
2 20
mathod support noles, 5AMRes, tests classlfication symbala and conglstency/density index
AS auner screwing” T tmberng N nil U undleturbad sample sqll dascription V5 wiary 5oft
AD auger dnling® C casing wmm diamalar based on unflad classificalicn 8 soft
E AR rallartricons penatration n] disturbed sample system F firm
= washbore 234 st N stundard panetration 1eat (5P =] sHff
gl er cable: tonl ki N ST - sampihe racovareg malsture V&l vary stiff
2| HA hard auger rafiisal Nc SPT with solld cone o oy H hard
E oT diatube wator v vana shear (kPa) M moisl Fh friable
B blank bit _'_ 10/4/98 watar lovel P [rasaure moter W owat VL very [o0sa
§ v Vil ¥ o dirte shown B pulk sample Wp  plastic imit L ogse
I T T bit R refusal Wi liquid limit ML miedium dense
1 =bit shown by suffix — walerinflow o dongns
2| =a. ADT —al wate- sulfiow Vi vary dense
Raviglan A
STO@
7l ATTTASUMOT, £3TJ0D LBPCSLLTLTO XV L¥-0T 900 90/¢E




BOREHCAE POT34202.6P) COFFEY.GOT 23.06.08

Coffey Geosciences Ply Ltd AcN 056335516
Borehale No. BHC1 E
. . Sheet 1 of 1 h
Engineering Log - Borehole Offce Job Noi._ PO7342/02
Client: Technip Oceania Piy Ltd Date started: 4.5.2006 0
Principal; byno Knobel Data completad:  4.5.2006
Project; Ammonium Nitrate Plant, Moranbah Lagged by; cP
Barehole Location: Refer Figure 1 Checked hy:
drill model and mounting: EDSON Truck Maunted slape: 80" R.L. Surfage:
hale dismetor 100 bearing: datum:
drilling information material substancs
| = 1
§ £ o A
7 notes @ % material - 5% |pol structurs and
2 | ;s:sr?splgz o | & 2 %_g 2|28 2 additional eksetvatlons
[ . = = 4 L
g a2 §- 2 gepth| B ﬁ g sall type: plasticly or partile characteristics, 2%E % g kPa
E|qga!8| % RL lmetreg & | B @ colour, $ecpndary and mMinor companents. E3| 34 |£388
@ [+ y TH | CLAT:HIgh plasticity, paie grey with a trace of VD
= -1 . -
= madium to coarse gralnad gravel,
D ] -
. 1] _
SPT CLATEY SAND:Eine gramed, pale groy with 25 - -
R 35%, high plasticity clay fines. .
TPT CLAYET SAND:Fine to madium grained, pale ]
R orange and rod layering wilh 10 - 20% low plasticity ]
= clay fines, 7]
P .ﬁ :
/\ < ROGK MATERIAL = NOT YET LRGGED i
gl
—_ ‘\ —
A7 ]
s,
. P =
RN
-l -
wow Yy a
34 | PRELIMINARY
2 —
LN i
rd _.
I
N .
by i
71 |
-1/~ A
NS 4
rd
. R =
i
s i
N |
Bl _
Borahele BHCT Werminatad at Bm ]
9] _
10 ] B
method support notes, samples, lests classiflcation symiole and conglatency/donsity index
A5 augar serewing” T timbarng N ol LI undisturbed sample soll description V5 vary 5oft
AD guger driling™ C casing E0mm diamatar hased an unified classification 5 soft
RR tellarftricone llgenatratiun o disturbed sampla syslam F fim
w washbare 434 il N standard panctration lest (5PT) 8l stiff
cT cabla tool ‘ g"ng.n;‘,?,“““ W SPT - sample racovered rglatura V5t vary stiff
Ha hand auger tafugal Ne SPT with aolld cone D oy H nard
DT diatube watar v vane shear (KPa) M mals Fb friable
B blank bit g 1o walar lave| P Rressure Mator W owet vL very looge
v v bit X pp diile 3nawn Bs bulk sample Wp  plastic limit L looae
T TG bit R rafusal W llquid limit MD maodium dense
*blt shwn by auffix o wante inflow D denae
ey ADT —a wata" outflow VD very densa
Revigion A
aT10A STTTASUMO], £9IT00)

LBVFCSLLFATY

Yvd &F:9T 900 90/¢cg



BOREHOLE PDvi42-42 GPJ COFFEY.GOT 23.06.06

Coffey Geosciences Pty Ltd ~cN 056335516
Borehole N, BHC3 E
N . Sheat 1 of 2 >
Engineering Log - Borehole Office Job No..  P07:342/02
Client: Technip Oceania Ply Ltd Date started: 9.5.2006 w
Principal: Dyno Knobel Date completed:  10.5.2006
Project: Ammonium Nitrate Plant, Moranbah Logged hy: CP
Borehole Location: Refer Figure 1 Checked by:
drill model and mountirg: E0S0N Truck Mounted slope: -a0" R.L. Surfacu
hole diametar: 100 bearing: datur:
drilling information material substance
= = x| &
E "MTB 7|2 material o % LAY % structure and
=l B |« :TP E:l. a g x E Sl 25| E&¢ additlonal observations
o sts, etc z |4 = | as
£ & % z awon| 5| 8% soil type: plasticity or particle characteristics, GE| €2 | ks
E|qz3|7 = AL [metred & | © % calaur, sacondary and minor componants, ES| 3% EEEE
] G T &C | GLAVEY SAND:FINE fo medium graned, pake VO
T /;/" X brown and pale orange wilh 20 - 30% low plasticity ™
R clay fings. -
L i
5T i
25R Y 4
L N=R | |
I 8PT | ]
14,22,R
N4 .
8P T i
R |
—p N
ET —
" .
N*=R .
SFT £ 777 CL | SANDY CLAY:edum plasticiy, palc grey with 15 - o
R 4 / 30% fng gralned sand. ]
= 8] / _
¥ / i
7. ]
SPT
R 1 -
n*=R - / -
10 % |
mathod support notes, BAMPIes, tasts clazsiflcation symbaols and consistancy/dansity index
AS Auger s&fewing” T timbaring M il Us, undisturbied sample =ail deacription va very Boft
AD augar driling* C casing 50mm diameter basad on unified dassification 5 saft
RR rallerftricona ?enatrmlun 0 disturbed sampla systam F firm
w washbore 234 » N standard peneiration lest (SPT) St shiff
cT cable taol i W SPT - 2ampla racovarad maisture vat vary siiff
A hand auger refusal Ne SPT with solld cone D ary H hard
DT diatubea watar v vpne shaar (KPa) M maisl Fb friable
B blank bit v 1001798 watar lovel F pressure matar W wat VL vary laose
v V bil = on dale shown =] bulk sarmpla Wp  plastic limit L locee
T TG Bt R refusal Wi liguid limit MO medium denze
“hit shawn Dy aulix e water inflaw D densa
8.4 ADT —sa| water o itflow izl vary dense
Favlsion A
LT0RA ATTTASUMOT, £2IJ0D LBVFCSLLFATO YVHd &F 9T 9008 90/¢C



Coffey Geosciences Pty Ltd  AcN 056335 516

Borehale No. BHC3
. . Shaet 2 of 2
Engineering Log - Borehole Office Job No..__ PO7342/02

-
Q
10.5.2006
CP

BOREHOLE PO734202,GPd QOFFEY.GOT 23.46.05

Client: Technip Qceania Ply Lid Dato started: 9.5.2006
Principal: Dyno Knobel Date campleted:
Project; Ammonium Nitrate Plant, Moranbah Logged by:
Borehole Location: Refer Figure 1 Checked by:
4rill model and mounting: EDSON Truch Mounted slope: -ap* R.L. Surface:
hole diamater: 100 bearing: datum:
drilling information material substance
.E ot = X .
& notes g |3 matarial gg uLE structura and
=1 8 |e sanmples, =S| 8_ 2E| 32 | & E2 sdditional observations
E| § |g§ g|testsen Z|ER . . 251 2% | "wpa
= a | & .E deyth §~ ¥ E soll type: plasticity o particle charactaristics, GE| EE
Elqz3 2 = BL lmated & | % coiour, secondary and minor compenents. E2| 38 |sgas
;&/ L | SANDY CLAY:Madium plasticily, pale grey with 15 - VD |
. / 0% fine gralnes sand. {contived)
BRT ] %‘ CH | CLAY:HIGh plasticlty, red, orangt and brown. -
R i .
SIS B T 0 ]
4 | PRELIMINARY :
13] / _
SPT . ,/,/ CH | GLAY:High plasticity, pale grey. -1
R ] m
—N-B-—)'= 14] / —
15| o |
: < ROCK MATERIAL - NOT YET LOGGED
1
A5 .
A -
b R
E Py -
18425 ]
LS .
S
5 .
&4
I LY -
— ‘/ / —
vl b _
R
qr 7 —
LR
B i
H RN =
5
1817~ - |
Borahale BHC2 terminated a1 18m ]
19] _
20'] ]
mathod aupport nates, samplas, tasts classificalion aymbols and cangistoncy/donsity Index
AS aLger screwing” T tmbarn; N il Uya undlsturped sample soll dascriptian Vs vary soft
AD augar dnlkng” G casing S0mm diarfsler basad on unilied elaseificalien 5 soft
RR rotler/idsona anatration D disturbed sample System F firm
w washbaora ? Z 34 el N standard panstration test (SFT) &t skl
cT cable bool :?,w,,; i N SPT - sample recoversd molstura V5t vary stiff
HA hand augar rfuesal Ne SPT with solld cone D dy H harel
T diatube water v vane shoar {(kPa) M moist Fb frigbla
B blank it _'_ 10/1/8¢ watar lovel P presaura meter W owel VL very looge
v V bil = on dat shawn Ba bulk sampla wp  plastiz Imit L loosa
T TG bit R resfusal W liguid limil ME medium dense
“bit shierwr by 2UMX I watar inflow o denee
ag. ADT —all] water cUiflow VI veery durse
Revision A
RTIOA ATTTASUMOT, £2IJ0D LBVFCSLLFATO YVHd 6F:-9T 9008 90/¢C



Coffey Geosciences Ply Etd Acn 056335516

Borehole Na. BHCS5 s
. . Sheet 1 of 2 h
Engineering Log - Borehole Offios Job No.: __PO7342/02
Client; Technip Oceania Ply Ltd Date started; 12.5.2006 0
Principal: Dyna Knobel Date completed:  13.5.2006
Project: Ammonium Nitrate Plant, Moranbah Logged hy: CP
Borehole Location: Refer Figure 1 Checked by:
¥
dril madel and maunting: EDSON Trucl: Mounted slope; -50" R.L. Surfaca:
hale diametge 100 beearing: datum:
drilling Information material substance
=]
= c = B E .
E s:m:s g2 material g |zts structure and
E T | oste i g ‘EE Eé 25| 2 g g additional abservations
= a % & ' depth E @ E, soil type:! plasticly oF particle characiarstics, 5 g g g kPa
= 123|® ;;u RL |matre: o | o@ cotour, secendary and mincr componenis. = - |2 ég 2
m [ T | CLATET SAND:Fina to medium grained sand, v
b= wrown with 20 - 30% low plastichty clay fines and some
fine to medium grainad gravel
1 BELIE
10,15,28 INARY
t*=41
BEC | CLAYEY SAND:Fing lo medium gringd, psia
15.24.:35 prange and brawn with 20 - 30% low plagticity clay
o= finas,
ap
SRT 7T EH | BANDY CLAY:High plastchty, pale grey clay in 8 25
E]l-“; - / - 35% Fne to coarse gralned, pake grey sand matrix,
5 é
5PT - TC | GRAVELLY GLAYEY SAND:Fine to coarse grained,
R . pale gray with 25 - 35% high plasticity clay fines and
b B soma medium 1o coarse grained gravel.
i 7
SET i CH [ CLAY:igh plasticity, pale grey.
Ra : /
8
SPT EC | CLAYEY GAND:Fine (o medium grafied, pale
R g yallaw and pale groy with 30 - 40% high plasticity clay
= fings.
w =2
=
g
8
5
tlj 10- o
B mathed . aup_pnrt ] notes, 3amples, tests claseillcation symbols and consistency/dansity index
Q AS auger sorewing T timbenng W il U undisibad semple soll description V5 vary soft
2 AD guger driling™ C caslng 50mm diameter hased ah unifled classificalion ] soft
2 RR rallerstricane glunelﬂ!ﬂon 8] disturbed sample Bystam F firtn
W washbore 234 N alandard penetration tast (SPT) = stiff
E CcT eable 1acl N* SPT = sarnpla recovared maigture V&L vary stiff
EF HA hand ouger Ne ST wih salld cone B dry H herd
2 ot diatube watar v vane shear (KPA) M malst Fb friatile
B biusrik bit L 2 181,58 warler laval F [prazsure metar W owel Vi vary lopse
Wy vt X 5n diste shown Ba tulk sample wp  plests limit L ot
g Thlt hewart by azgﬂ: ‘ P watarinflaw R refusal Wi liquid imit MO madlum dense
5 " [n] dens
E ag. ADT —ai water outfiow sl v::y ;cnr.c:
Revislon A
GTO o A
STMO . —_—
ITT I &3 JOo) LBPCSSLLTLTO XVA 6F-0T 9008 90/¢o




Coffey Geosciences Pty Ltd ACN 056335516

BOREHOLE PO734202.GP3 COFFEY.GOT 2340648

- . -Borghple Mo HCS ___m
n " Shaet 2 of 2 h
Engineering Log - Borehole Ofes ohto;_ PUTS4202 Gy
Client: Technip Oceania Pty Lid Date started: 12.5.2006
Frincipal; Dyno Knobel Date complated:  73.5.2006
Project: Ammonium Nitrate Plant, Moranbah Lagoed by: cP
Borehole Location: Refer Figure 1 Chacked by
drill medel and meunting: EBSON Trugh Mounted slope: 80" R.L, Surface:
hola diameter; 100 baaring: datum:
drilling information material substance
E = <% E.
i notes o | £ material - g |2 struetura and
5 samples, w | B— EE| 2. | 2gg additional observationz
2| & Bl L | tests sto i|52 SE | BE|SE
5| B |8 g dopn| B | BE soil type: plasticity or particla charagteristics, EE| EE kPa
Elqz3 | ® RL |mefree] & | O @ colour, secondary and minor companents. £8 | 8o lsgsss
EET T B | CLAVEY SAND:FinG W coarse grained, pale grey VD
R o with 20 - 30% high plasticitiy clay finas. N
|N=R | o -
=P - ’// TH | GLAY-High piasticity, pale grey. .
R ¢ -
il 12 ]
@% PRELIMINARY -
1£Z -
- 9\ z\ ROGK MATERIAL - NOT YeT LOGGED .
-l -
15
213 —
-l -
e
I LN -
P
A i
- < < .
183,/ —
RN
by _
N b .
e
o -
| " |
17| 7
LR |
N i
N
v ;/__/ —
- Borehole BHGA terminated at 17.5m |
18 |
18 |
zg. _
mathod support notes, samples, tasts clas=ification symbols and consistency/density indea
AS auger scrawing” T timbanng N nil Ly undisturbed sample sall description V5 very aoft
AD auger driling® C casing. 50mm diameter based on Lnlled classification 5 s0ft
RR rollgritricana penatratian 4] dlsturbad sample systam F firey
W waahbore 1234 - N standard penatralion test {5FT) 5t stiff
cT cable tal i N 5T - sample regovernd misture VEL very tiff
HA hand suger rofusal Nc SPT with solid cone o dy H hard
DT diatubse wator v vana shoar (kPa) M moist Fo friatle
B blank; it 10/1138 watar lavel P prégaune meter W wet VL vary Innst
v V bit on dilte shown Bs bulk sAmple Wp o plastic limit L -]
¥ T bit . R refuzal Wi liguid firnit MD medium denze
*bit shown by sUffix = wate inflaw D densza
8.5 /DT —al] walter eulflow Vo very danas
Ravision A
0Z0A STTTASTMO], £BIIO07)

LBVFCSLALFATY YVHd 0S5

AT 9002 90/¢E



BOREHOLE POT3420XGR) COFFEY.GOT 23.06.06

Coffey Geosciences Pty Lid  Acn 056335516
Borahole No. BHD1 E
. . Sheet 1 of 2 h
Engineering Log - Borehole Office Job No.: _ PO7342/02
Client: Technip Oceania Pty Lid Date started: 16.5.2006 0
Erincipal: Dyno Knobel Data completed:  76.9.2006
Project: Ammonium Nitrate Plant, Moranbah Lagged by: CP
Borehole Location: Refer Figure 1 Checked by:
drill modal and maunting: EDSON Trugk Mounted slopa: -a0° R.L. Surface:
hole diametar: 160 bedaring: datum;
drilling information material substance
:E notes 8 _§‘ g g
= rterial B a structure and
E E " E‘:;;Pl:éc. Ej g - g é g ; E g:_g addltlonal observations
= 2 % 2 ' dapth E‘- b E soil type: plasticity or particle charactristios, £ g E kFa
E|q23|@ g RL |metre = | B cokour, seeandary and minor companénts. E3| 2= |sgeg
m [o] ’?’J/ CH | SANDY GCLAY:High plastichy, pale grey with 135 - VD
= N ? 20% fina grained sand. 7]
¥ i
I 1 / _
o Y 1
_ i L
E| | PRELIMINARY -
2_‘/// ’
¥ i
GRT i | 3¢ | CLAYEY SAND:Fing la coarse grained, pale arey '
R i) ] with 20 - 30% high plasticity elay fines. |
=R 3 -
d N
SPT SF | SAND:Fine o coarse grained sand, browin.
R i .
=R i
SPT GLAYEY SAND:FIne 1o coarse grained, pale gray _
R with 20 - 30 high plasticity clay fines. i
B=
SPT TLAYHigh plasticity, pale aray. ] ]
26,R -
—sF— ] i
2R i .
i=R 9-_ / j—
/ ]
10 F
mathod aupport notes, samples, tests &lassification symbols and consistencyl/density index
AS BLIGEr SCrewing” T timberng M onil Uy undisturbad sample 5qil description Ve vary soft
AD auger drilling” C easing S0mm diameter Based on unlfied dessification =) seft
RR rellgriricana ponatratien o disturbed sampla sy5tam F firm
w washbors 234 : N standard penatration tast (SFT) St siiff
eT cohle tool e e SPT - eampla recoverad maistura V5t vary stiff
HA hand auger refusal Ne& SPT with solid cone o dy H haed
o7 diartube water v vana shear (kPa) M molst Fbr frinhla
B blank oit v 1071/98 watar lavel P PrassurG meler W owel Vi very loosa
v Vit =t— ;n date shown Bs bulk sarmple Wp  plastic limit L Ipmse
T TC bit R refusal Wi liquid limit M medium dansa
“tit snown by suffix — water Inflow ] donse
rg. ADT —a] wator outfiow vD vary dense
Revision A
TZ0F ATTTASUMO], £DIJ0) LBFESLLTLTO XVd 0S:-8T 900¢ 90/¢¢



Coffey Geosclences Pty Ltd  ACN056 335 518

Barehole No. BHD1
. . Sheet 2 of 2 h
Engineering Log - Borehole ofcs knio:_POTSA0Z g
Cliant: Technip Qceania Pty Lid Date started: 16.5.2006
Pringipal: Dyno Knobel Date completed:  76.5.2006
Projeat: Ammonium Nitrate Plant, Moranbah Logged by cP
Borehole Location: Refer Figure 1 Checked by:
driil madel and mounting: EDSON Truck Maunted slopat 80" R.L, Surface:
hale diameter. 100 bearing: datum:
drilllng information material substance
= 1
= B
% notes B -§ material E‘% TGl structurs and
B samples. = | &_ rE| E5| 888 additional elservations
Bl g |B| .| tesmet z | E8 2E | B2 ey
5 L|g¢z septh] & | 2E soil type: plasticity or particla characteristics, az = § a
Elyoa 2| § BL lnetred 5 | ©# colour, secondary and minor companants. =1 g8 £E8%
;/,/ TH | CLAY:High plasliclty, pale grey, (continued) VD |
1] ]
SPT . |
21.R n m
= 12 ] / —]
SFT - -
24.R. _ .
2| 7 P 1
£ IMINARY :
14 / |
- ] i a
- {: { ROCK MATERIAL - NOT YET LOGGED .
- -1
15 3%y _
Vs
o
L
- -
Fa
4 _
_ {‘ .-( K -
181, —
ALY
-7 s _
AN -
i
I L -
1< i
17 |7~ A —
A
A -
NN
- / / —
- Borehole BHD1 terminated at 17.5m -
18 _
19 _
8 - |
5 - i
b
= - ]
2 20
mathad SUpRort notes, Famples, teata clagsification symbola and consistency/donsity index
AS augar screwing® T timbenng N nll Uy, undlsturbed samgle sail duseription VS vory soft
AD augar driling* ¢ casing S50mm diarmater bazad on wnified classifitation 5 soft
| RR rolleriricona penatration D disturbed sample systen F firm
E W washbore 1234 M utandard penetration test (SPT) 5 aliff
s CT cable ool N EPRT - sample recavered maisture VEt vary stiff
% HA hend suger Ne SPT wilh salid cone D dry H hard
E o7 diatuba watar v vana shear (kPa) M moist Fh triabla
B blank bit v 101168 waler level P prasaLire mater W wet v, wery locse
v v bil on dane shown Ba bulk sampla Wp  plastic il L lonse
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Client: Technip Oceania Pty Lid Date started: 11.5.2006 0
Pringipal: Dyno Knabel Date completed:  711.3.2006 =
Project: Ammonium Nitrate Plant, Moranbah Logged by cp 8
Borehole Location; Refer Figure 1 Checked by:
drill modal and mounting: EDSCN Truck Mounted slape: 80" RL. Burface:
hote diametar: 100 bearing: dhstun:
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Cliant: Technip Oceania Ply Lid Dale started: 11.5.2006
Pringipal: Dyno Knobai Date completed;  71.5.2006
Project: Ammonium Nitrate Plant, Moranbah Logged by: cP
Barehale Location; Refer Figure 1 Chacked by:
drill model and mounting: EDSOM Truck Mountad slopa: -90* R.L. Surface:
hale diamater: 100 bearing: datum:
drilling information material substance
5 £ =B .
"§ notaz o | 2 preerterial :g B(2hsE structure and
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Client: Technip Oceania Pty Ltd Date started: 15.5.2006
Principal: Dyno Knobel Date completed:  16.5.2006
Project: Ammonium Nitrate Plant, Moranbah Logged by: cP
Borehole Location; Refer Figure 1 Cheacked by:
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Project: Ammonium Nitrate Plart, Moranbah Logged by: cP
Borehole Location: Refer Figure 1 Checked by:
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Table 14  Standard MEDLI Profile: Sand

Soil Water

Layer 1 2 3 4
Soil Layer Thickness (mm) 100 500 600 300
Air Dry (%v) 4 0.1 0.1 0.1
Lower Storage Limit (theta at 15 bar) 4 6.4 7.5 6
Drained Upper Limit (theta at 0.3 bar) 10.9 13.6 13.8 9.1
Plant Available Water Content 6.9 36 37.8 9.3
Saturated Water Content (% v/v) 50.1 42.3 43.6 43.1
Bulk Density (g/cc) 1.31 1.52 1.48 15
Porosity (% v/v) 50.6 42.7 44 43.5
Saturated Conductivity (mm/hr) 50 50 20 10
Runoff Curve no 70 Lag 0.73
Stage 1 drying max (mm) 10 Wet Day 0.49
Slope of Stage 2 drying (mm/day * 0.5) 4.5 Albedo 0.23
Soil Nitrogen

Initial Nitrate N (mg/kg) 7

Initial Organic N (mg/kg) 350

Ammonification of Soil Organic N 0.00035

Denitrification 0.1

Soil Phosphorus

Design depth for Soil P Storage (mm) 1500

Layer 1 2 3 4
Initial Soil Solution P (mg/L) 0.1 0.1 0.1 0.1
Adsorption Coefficient 75 75 75 75
Adsorption Exponent 0.33 0.33 0.33 0.33
Desorption Exponent 0.15 0.15 0.15 0.15

41/15824/00/344031 Moranbah Ammonium Nitrate Project
Wastewater Management Report
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Table 15  Standard MEDLI Profile: Grey Clay

Soil Water

Layer 1 2 3 4
Soil Layer Thickness (mm) 100 500 600 300
Air Dry (%v) 4.2 0.1 0.1 0.1
Lower Storage Limit (theta at 15 bar) 26.7 275 30.7 32.8
Drained Upper Limit (theta at 0.3 bar) 42 43.6 42.4 42.7
Plant Available Water Content 15.3 80.5 70.2 29.7
Saturated Water Content (% v/v) 47 48.6 47.4 48.2
Bulk Density (g/cc) 1.39 1.35 1.38 1.36
Porosity (% V/v) 475 49.1 47.9 48.7
Saturated Conductivity (mm/hr) 10 1 0.5 0.1
Runoff Curve no 75 Lag 0.73
Stage 1 drying max (mm) 6 Wet Day 0.49
Slope of Stage 2 drying (mm/day * 0.5) 3.5 Albedo 0.23
Soil Nitrogen

Initial Nitrate N (mg/kg) 25

Initial Organic N (mg/kg) 800

Ammonification of Soil Organic N 0.00035

Denitrification 0.1

Soil Phosphorus

Design depth for Soil P Storage (mm) 1500

Layer 1 2 3 4
Initial Soil Solution P (mg/L) 0.1 0.1 0.1 0.1
Adsorption Coefficient 73 73 73 73
Adsorption Exponent 0.39 0.39 0.39 0.39
Desorption Exponent 0.25 0.25 0.25 0.25
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Table 16  MEDLI Soil Profile Adopted to Represent “Clayey Sand”

Soil Water

Layer 1 2 3 4
Soil Layer Thickness (mm) 100 500 600 300
Air Dry (%v) 4 0.1 0.1 0.1
Lower Storage Limit (theta at 15 bar) 7 7 7 7
Drained Upper Limit (theta at 0.3 bar) 18 18 18 18
Plant Available Water Content 11 55 66 33
Saturated Water Content (% v/v) 50.1 42.3 43.6 43.1
Bulk Density (g/cc) 1.31 1.52 1.48 15
Porosity (% v/v) 50.6 42.6 44 43.5
Saturated Conductivity (mm/hr) 40 40 10 5
Runoff Curve no 72 Lag 0.73
Stage 1 drying max (mm) 9 Wet Day 0.49
Slope of Stage 2 drying (mm/day * 0.5) 4.2 Albedo 0.23
Soil Nitrogen

Initial Nitrate N (mg/kg) 6

Initial Organic N (mg/kg) 400

Ammonification of Soil Organic N 0.00035

Denitrification 0.1

Soil Phosphorus

Design depth for Soil P Storage (mm) 1500

Layer 1 2 3 4
Initial Soil Solution P (mg/L) 0.1 0.1 0.1 0.1
Adsorption Coefficient 74 74 74 74
Adsorption Exponent 0.35 0.35 0.35 0.35
Desorption Exponent 0.18 0.18 0.18 0.18

41/15824/00/344031 Moranbah Ammonium Nitrate Project
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41/15824/00/344031

Table 17  Designh Parameters
Permanent Staff Temporary Staff Temporary

Staff
(Composting
Toilets)

EP 38 550 550

% of Suggested 61 100 78

Flow

Flow per Capita 110 180 140

(/EP/d)

Total Flow (kL/d) 4.2 100 77

Peak Flow (kL/d)"*  12.6 300 231

BOD Load (kg/d)® 2.3 33 33

COD Load (kg/d)*® 2.7 38.5 38.5

TSS Load (kg/d) 5.2 75.9 75.9

TN Load (kg/d) 0.5 7.4 7.4

TP Load (kg/d) 0.09 1.3 1.3

BOD Concentration 550 330 429

(mg/)™

COD Concentration 646 385 500

(mg/l)

TSS Concentration 1244 759 986

(mg/l)

TN Concentration 120 74 96

(mg/l)

TP Concentration 215 13 16.9

(mg/l)

Minimum 15 15 15

Temperature (°C)

Maximum 25 25 25

Temperature (°C)

! Based on a Peak to average flow of 3:1
'2 The following per capita loads were used — 60 g BOD, 70 g TSS, 13.5g TN, 2.4 g TP
¥ Based on a COD:BOD of 2.3:1

 All concentrations based on average flow

Moranbah Ammonium Nitrate Project

Wastewater Management Report



[]

Appendix D
MEDLI Input Data

41/15824/00/344031 Moranbah Ammonium Nitrate Project
Wastewater Management Report



|
[

41/15824/00/344031

Table 18 Summary of MEDLI Input Parameters — Temporary Accommodation
Category Variable Value
WASTE ESTIMATION Type “Other”

Effluent Vol per day

100.8 kL/day

(ADWF)

TN (mg/L) 11 for MBR/Activated
Sludge;
37 for Biolytix.

TP (mg/L) 2 for MBR/Activated
Sludge;
8 for Biolytix.

Operating Period

7 days/week

CLIMATE Site Name Moranbah
Latitude 22°00'S
Longitude 148° 05' E
Start Date 1/1/1957
End Date 31/12/2005

SOIL TYPE Clayey Sand™

STORAGE 400 kL

PLANT Kikuyu

IRRIGATION Area Available Variable — to be

determined

Trigger Once every day
Irrigate to: 5mm

'* From borehole data from adjacent site. ‘Clayey sand'’ is not a standard profile in MEDLI, so an amalgum of
the standard profiles of ‘Sand’ and “Grey Clay” were used.

Moranbah Ammonium Nitrate Project
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Table 19 Summary of MEDLI Input Parameters — Permanent Facilities
Category Variable Value
WASTE ESTIMATION Type “Other”
Effluent Vol per day 4.2 kL/day
(ADWF)
TN (mg/L) 11 for MBR/Activated
Sludge;
60 for Biolytix.
TP (mg/L) 2 for MBR/Activated
Sludge;
11 for Biolytix.

Operating Period

7 days/week

CLIMATE Site Name Moranbah
Latitude 22°00'S
Longitude 148° 05' E
Start Date 1/1/1957
End Date 31/12/2005

SOIL TYPE Clayey Sand™®

STORAGE 17 kL

PLANT Kikuyu

IRRIGATION Area Available Variable — to be

determined

Trigger Once every day
Irrigate to: 5mm

'® From borehole data from adjacent site. ‘Clayey sand'’ is not a standard profile in MEDLI, so an amalgum of
the standard profiles of ‘Sand’ and “Grey Clay” were used.

Moranbah Ammonium Nitrate Project
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Table20 Summary of MEDLI Input Parameters — Temporary Accommodation
with Composting Toilets
Category Variable Value
WASTE ESTIMATION Type “Other”
Effluent Vol per day 77 kL/day
(ADWF)
TN (mg/L) 11 for MBR/Activated
Sludge;
35 for Biolytix.
TP (mg/L) 2 for MBR/Activated
Sludge;
8 for Biolytix.

Operating Period

7 days/week

CLIMATE Site Name Moranbah
Latitude 22°00'S
Longitude 148° 05' E
Start Date 1/1/1957
End Date 31/12/2005

SOIL TYPE Clayey Sand"’

STORAGE 308 kL

PLANT Kikuyu

IRRIGATION Area Available Variable — to be

determined

Trigger Once every day
Irrigate to: 5mm

 From borehole data from adjacent site. ‘Clayey sand'’ is not a standard profile in MEDLI, so an amalgam of
the standard profiles of ‘Sand’ and “Grey Clay” were used.

Moranbah Ammonium Nitrate Project
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Table21  Summary of MEDLI Input Parameters — Temporary Accommodation
with Composting Toilets

Category Variable Value
WASTE ESTIMATION Type “Other”
Effluent Vol per day 77 kL/day
(ADWF)
TN (mg/L) 1923
TP (mg/L) 2
Operating Period 7 days/week
CLIMATE Site Name Moranbah
Latitude 22°00'S
Longitude 148° 05' E
Start Date 1/1/1957
End Date 31/12/2005
SOIL TYPE Clayey Sand™®
STORAGE 400 kL
PLANT Kikuyu
IRRIGATION Area Available Variable —to be
determined
Trigger Once every day
Irrigate to: 1 - 5mm considered

'8 From borehole data from adjacent site. ‘Clayey sand'’ is not a standard profile in MEDLI, so an amalgum of
the standard profiles of ‘Sand’ and “Grey Clay” were used.

41/15824/00/344031 Moranbah Ammonium Nitrate Project
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