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Talinga Water Treatment Facility Scheme Description

The TWTF uses a series of water screening, filtration and reverse osmosis processes to
remove impurities from the CSG water to ensure its safety and reliability for supply into a
drinking water source and beneficial uses. The key treatment processes include:

e Feed pond;

e Filtration;

e Reverse osmosis; and

e Treated CSG water conditioning.

The Talinga Water Treatment Facility Process

Feed pond Filtration Reverse osmosis Treated CSG water conditioning

Untreated
C5G water » =
from gas field

Table 2 - TWTF Process Schematic
Feed Pond

Untreated CSG water gathered from the gas field is temporarily stored in a feed pond prior to
its treatment by the TWTF. The feed pond holds the CSG water for approximately one to two
weeks. This allows the settlement of coarse suspended sediments and provides an
opportunity for the CSG water to aerate and oxygenate.
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Filtration

The CSG water is then passed through a coarse filter and then a fine filter to remove any
particles or suspended sediments that have not settled within the feed pond. A disinfectant
commonly used in domestic water treatment facilities is also added prior to the filtration
process to protect the treatment system and membranes used in the following reverse
0SMOSiS process.

Reverse Osmosis

Reverse osmosis involves passing the CSG water through fine membranes at high pressure.
This removes most of the dissolved salts and other trace elements.

At this point the water is either transferred to a holding tank, where it is held prior to
discharge, or piped for use onsite.

Treated CSG Water Conditioning

Prior to entering the holding tank, the pH of the treated CSG water is adjusted to ensure its
suitability for use and the disinfectant added during the filtration process is removed.

Where the treated CSG water is discharged to the Condamine River, calcium and magnesium
salts are added. This conditioning is undertaken to ensure a minimum level of these elements
are present in the Condamine River to protect the environment.

Approvals, Monitoring and Results

In order to discharge to the Condamine River, Australia Pacific LNG gained approval from the
former Queensland Government’s Department of Environment and Resource Management
(DERM). The approval was granted under two separate pieces of Queensland legislation - the
Environmental Protection Act (1994) and the Water Supply (Safety and Reliability) Act 2008.

On 2 March 2012, Australia Pacific LNG received approval from the Office of Water Supply
Regulator (OWSR) for the proposed Recycled Water Management Plan (RWMP) submitted for
the Talinga recycled water scheme. Australia Pacific LNG is the first CSG company to be
granted such an approval. The TWTF RWMP replaces the interim RWMP that was prescribed
in the Water Supply (Safety and Reliability) Regulation 2011.

This quarterly monitoring report aims to satisfy the reporting requirements of both the
previous Interim RWMP and the current RWMP.

The water quality monitoring results under the current approved RWMP will be included in all
subsequent quarterly water quality monitoring reports (second quarter of 2012 onwards).

Regular External Laboratory Monitoring

The CSG water and treated CSG water is sampled on a weekly and quarterly basis and sent
to an independent laboratory for testing. The sampling takes place at the discharge tank
prior to the release of the treated CSG water to the Condamine River.
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The samples are tested for a comprehensive range of parameters. A summary of the full
water quality monitoring results for the TWTF is shown in Attachment 1 at the end of this
report.

The water quality monitoring is undertaken using an industry-wide protocol developed by
Standards Australia and the Department of Environment and Heritage Protection (formerly
the Department of Environment and Resource Management). Following these standards
ensures the water samples are correctly obtained, stored and transported to allow accurate
and representative testing in the laboratory.

The water is tested at a variety of laboratories that are independent of Australia Pacific LNG's
operations. Each laboratory is accredited by the National Association of Testing Authorities
(NATA) for each parameter monitored for in this program.

"NATA is the authority that provides independent assurance of technical competence through
a proven network of best practice industry experts for customers who require confidence in
the delivery of their products and services” — NATA website.

The monitoring of treated CSG water from the TWTF is summarised in Table 1. The results of
the monitoring show that all parameters were below the water quality limits for the reporting
period. This confirms the TWTF processes are both safe and reliable at treating CSG water
prior to its discharge into a source of drinking water.

TWTF Online Indicator Monitoring

Water quality indicators such as pH, turbidity, conductivity, dissolved oxygen and total
chlorine are monitored by an online monitoring system to provide a real time overview of the
performance and integrity of the treatment process within the facility.

Should any of these indicators vary from their expected ranges, the onsite use and discharge
of water to the Condamine River is suspended immediately. No discharge occurs until further
investigation, monitoring and corrections are made to ensure the final water quality is safe.
This process ensures the quality of water from the TWTF is maintained at the highest level
possible.

Discharged Treated CSG Water Quality

During the first quarter of 2012, the final water quality limit for ammonia was exceeded on
two occasions. As discussed on page 9 of this report, the levels of ammonia measured in the
discharge were unlikely to have caused any potential risk to downstream water users.
Further discussion of this exceedance is outlined in secticn 4.3.1.

The summary table below presents only the results of parameters that were detected in the
first quarter of 2012. Other than ammonia, parameters that were detected are notably less
than the discharge water quality limits, indicating the discharge from the TWTF complied with
its discharge limits during the reporting period.
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A complete summary of the monitoring data is provided in Attachment 1 of this report along
with a glossary of the parameters analysed.

Table 3 - Summary of Maximum Detected Monitoring Results for Treated CSG Water during
the First Quarter of 2012

Maximum
Compliance Detected
with Water | Water Quality Concentration for
Parameter Quality Limit Limit Unit | Treated CSG Water
Endocrine-Disrupting
Chemicals and Bisphenol A 100% 200 pg/L 0.052*
Hormones
Ammonia as N 92% 500 pg/L 560
Bromide 7000 pg/L 280
Inorganic Compounds
Fluoride 100% 1500 ug/L 250
Sulphate 500000 pe/L 8300
Aluminium 200 ug/L 13
Barium 700 pg/L 21
Boron 4000 ug/L 860
Cadmium 2 ug/L 0.7
Chromium 50 pg/L 0.3
Iron 300 pe/L 19
Metals 100%
Lead 10 ug/L 0.2
Manganese 500 ug/L 1.3
Nickel 20 pg/L 0.2
Strontium 4000 ug/L 41
Vanadium 50 ug/L 0.1
Zinc 3000 pg/L 19
: . N-Nitrosodimethylamine ¥
e L 0.005
Nitrosamines (NDMA] 100% 0.1 pg/
Poly Aromatic *
PAH (as B{a)P TEF) 100% 0.01 ug/L 0.00003
Hydrocarbons
Total Petroleum Total Petroleum
100% 200 L 160*
Hydrocarbons Hydrocarbons ; ue/
Trihalomethanesem Chloroform 200 ng/L 7

Notes:

* Detected on one occasion during the first quarter of 2012,
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4.3.1. Talinga WTF Ammonia Exceedance

Incident overview

Weekly final water quality sampling undertaken on 15 February 2012 and 21 February 2012
returned an ammonia level of 560ug/l and 540ug/| respectively. This exceeded the Interim
RWMP limit (which was the relevant approval at the time) and Australian Drinking Water
Guideline (ADWG) aesthetic protection value of 500ug/I.

The Western Downs Regional Council and OWSR’s Drinking Water Hotline were notified on
1 March 2012, immediately after becoming aware of the exceedance.

The discharge of ammonia at the levels observed is not regarded as a threat to public health.
Impacts on human health are likely to be observed at levels significantly higher than those
discharged i.e. >1000000ug/l (NHMRC 2011).

Ammonia is a nutrient that is readily assimilated by plants and algae (ANZECC and ARMCANZ
2000). Water quality sampling undertaken at the Condamine Weir on 1 March 2012 indicated
that the levels of ammonia and nitrite (an indicator of ammonia breakdown) were consistent
with or lower than upstream (background) levels. The downstream levels were significantly
lower than the RWMP limit and ADWG aesthetic protection value of 500ug/I. This suggests
that the ammonia from the discharge did not persist downstream of the release point as it
was likely to have been removed by natural biological process.

Ammoniaas | Nitrite (as
Location Sampled Date N N)
ug/L ug/L

Chinchilla Weir
{(Upstream of 1/03/2012 11 <2
discharge) ‘
Condamine Weir
{Downstream of 1/03/2012 5 2
discharge)

Incident investigation findings

An incident investigation identified an increased use of monochloramine as the likely cause of
the exceedance. Monochloramine is a commonly utilised water treatment chemical used to
remove harmful biological organisms from drinking water supplies.

Dosing of monochloramine was increased over summer in response to higher levels of
biological fouling (clogging of the filters with algae, etc.) within the water treatment process.
Monochloramine is typically broken down within the process prior to discharge, resulting in
the formation of ammonia and chlorine compounds. As the level of monochloramine usage
was increased, more ammonia was generated by this process.

Corrective actions

The monochloramine dosing rate has been reduced to pre- summer levels to reduce the
amount of ammonia within the final discharge. An alarm has also been added to the
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ammonia analyser, to prompt operators to investigate any potential elevated ammonia
levels.

5. References

ANZECC and ARMCANZ (2000) Australian and New Zealand Guidelines for Fresh and Marine Water
Quality, volume 2: Aquatic ecosystems-rationale and background information.

NRMMC (2011) Australian Drinking Water Guidelines Paper 6 National Water Quality Management
Strategy. National Health and Medical Research Council, National Resource Management Ministerial
Council, Commonwealth of Australia, Canberra.
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Attachment 1: Summary of Weekly and Quarterly Treated
CSG Water Quality Monitoring

The following section presents a full summary of the weekly and quarterly monitoring
undertaken on the treated CSG water discharged to the Condamine River. The results cover
the first quarter of 2012, from 1 January to 31 March 2012. The monitoring results have
been summarised to show the following:

Parameter - This lists the public health water quality parameters tested at the point of
discharge. An explanation of the parameters is provided in the Glossary.

Water Quality Limit - This shows the limits set by OWSR.

Unit —This shows the corresponding parameter unit of measurement. It is presented in
micro-grams (ug) per litre (L) unless otherwise stated. This unit can also be represented as
‘parts per billion” (ppb). Exceptions to this are listed in the reporting tables.

Monitoring Results -~ For any sample where the laboratory detected the presence of one of
the test parameters on one or more occasion, the minimum, maximum and average (mean)
concentration is reported. Also shown is the concentration below which 95% of the
monitoring results fall. This is represented as the 95" percentile and allows any anomalies
and outlying high results to be removed.

Sampling Results - For reasons explained below the results table, there are instances
where sampling was not conducted on several of the weeks within the reporting period. For
this reason, the total number of reporting weeks is shown, along with the number of samples
taken, the number of samples analysed and the number of sample results pending.
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Data Summary

Whilst every effort has been made to assess and analyse all the parameters over the first
quarter of 2012, there were certain instances (which are discussed below) where this was
not possible.

No discharge

During the first quarter of 2012, there were four occasions (11 January, 21 February,
8 March and 22 March) when the plant was not operational at the times when samplers were
present due to various plant issues.

No discharge was occurring at these times. On these occasions, samples of treated CSG
water were monitored at the holding tank and have been reported in the summary table
provided.

Flooding

During the first quarter of 2012, there was one occasion (27 January) when access to the
discharge monitoring location was not possible due to flooding.

On this occasion, results of treated CSG water were monitored at the holding tank and have
been reported in the summary table provided.

Glossary

The parameters required to be monitored by Australia Pacific LNG, as outlined by Department
- Environment and Heritage Protection (DEHP), are in many cases not found within treated
CSG water or the water treatment industry. The monitoring undertaken by Australia Pacific
LNG is designed to provide a conservative level of assurance to ensure the protection of
public health. A brief definition of the sets of parameters contained within the reported
information is provided below.

BTEX - BTEX is an acronym representing benzene, toluene, ethylbenzene, and xylenes.
These are compounds that may be associated with oil and gas production. BTEX are
generally not associated with CSG production, although may occur at trace levels.

Chlorinated Hydrocarbons - These are organic compounds that may be generated as a
by-product of chlorination. They are considered commonplace in everyday life and can occur
naturally, in some animals or as the by-product of fires.

Disinfection By-products - Disinfectants are routinely used in water treatment facilities to
remove biological contaminants (predominantly algae and bacteria) that may decrease the
efficiency and integrity of the water treatment process. Disinfectants may react with
naturally-occurring matter to form by-products.

Endocrine-Disrupting Chemicals (EDCs) and Hormones — The two relevant compounds
include Bisphenol A (BPA) and Nonylphenol. BPA is often associated with moulded plastic.
Nonylphenol can be found in commercial detergents,
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Haloacetic acids - These can be a by-product of drinking water

chlorination or chloramination (that is the use of disinfectant). These are routine methods
used for disinfection of drinking water to remove bacteria and other microbiological
organisms.

Inorganic Compounds - These compounds are non-carbon based elements. In terms of
drinking water chemistry they include compounds such as ammonia, bromide and fluoride.

Metals — These naturally occur in drinking water due to the water passing through metal-
enriched rock. Certain metals are essential for life. Also specific metal-based salts, namely
calcium and magnesium, are added to the treated CSG water prior to discharge to the River
to ensure a minimum level is present to protect the environment.

Nitrosomines - These compounds are commonly associated with water treatment facilities
that utilise choramines for disinfection and include N-Nitrosodiethylamine (NDEA) and
N-Nitrosodimethylamine (NDMA).

Polycyclic Aromatic Hydrocarbons (PAH) - PAH occur in oil, coal and tar products and
may be associated with water extracted from coal seams at low levels. They are naturally
occurring and do not readily dissolve in water.

Total Petroleum Hydrocarbons (TPH) - TPH is the term given to a mixture of
hydrocarbons (compounds that contain hydrogen and carbon) that occur naturally and in oil,
coal and tar products. TPH may be associated with CSG water at low levels.

Trihalomethanes - These include the branch of chemical compounds that may be formed
as a by-product of disinfecting drinking water with chorine or monochloramine.

Radiological Products - These occur naturally in drinking water at extremely low
concentrations via contact with certain rocks such as granite.

ABBREVIATIONS & ACRONYMS

Term/Abbreviation/Acronym Definition

ug Micrograms (1 x 10 grams)

Australia Pacific LNG Australia Pacific LNG Pty Limited

Bq Becquerel(s)

CSG Coal seam gas

DERM Department of Environment and Resource Management
L ' Litre(s)

LNG Liquefied natural gas
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NATA National Association of Testing Authorities
ND Not detected
QLD Queensland
the Act Water Supply (Safety and Reliability) Act 2008
TWTF Talinga Water Treatment Facility

This Report has been produced in accordance with the Queensland Government's Public
Reporting Guideline for Recycled Water Schemes (DERM, 2011) and the Water Supply
(Safety and Reliability) Act 2008 (the Act).
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