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1 GROUNDWATER MONITORING

1.1 BACKGROUND

Groundwater monitoring at Calga Sand Quarry is a requirement under Consent Condition 11 of
Schedule 3 of Development Consent DA 94-4-2004 (‘the Consent’), which specifies the
preparation of a Groundwater Monitoring Programme (GWMP).

This audit has been undertaken in response to Consent Condition 17 of Schedule 3 of the
Consent issued for the operation of Calga Sand Quarry. This condition states the following:

‘Each year from the date of this consent, or as otherwise directed by the Director-
General, the Applicant shall undertake an independent audit of the groundwater impacts
of the development to determine compliance with the groundwater impact assessment
criteria, to the satisfaction of the Director-General. The audit shall be conducted by a
suitably qualified and independent hydrogeologist whose appointment has been approved
by the Director-General’.

The groundwater impact assessment criteria are nominated in Consent Condition 10 of
Schedule 3 of the Consent. Consent Condition 11 of Schedule 3 of the Consent requires the
preparation of a Water Management Plan and Consent Condition 15 states amongst other things
that this Plan must include:

‘groundwater impact assessment criteria for monitoring bores and privately owned bores’.

The Site Water Management Plan (SWMP) for the Calga Sand Quarry (Corkery, 2006) (‘the
Plan’) details the groundwater impact assessment criteria which are listed in Section 1.3.

This audit report provides an independent audit review of groundwater monitoring and
performance, and assesses compliance with the groundwater impact assessment criteria for the
quarry. It has been carried out by Dr Doug Hunt and Mr Andrew Fulton of Aquaterra Consulting
Pty Ltd, as endorsed by the Department of Planning in their letter dated 7" April 2010. This
audit report covers the monitoring period January to December 2009.

During the monitoring period, Rocla Materials Pty Ltd, trading as Rocla Quarry Products (Rocla)
monitored 25 groundwater bores, both within the Calga site and on neighbouring properties, to
collect data on groundwater levels and quality, and to monitor for any potential impacts from
sand extraction on water supply bores on the neighbouring properties.

The monitoring bores and existing private production bores are located as shown on Figure 1,
and are listed, along with bore construction details, in Table 1.1. For reference purposes, the
table and the figure include groundwater levels recorded at the start of the review period
(January 2009). A full analysis of groundwater level trends, both for the 2009 monitoring
period, and for previous monitoring years, is provided in Section 3 of this report. Private
production bores within 500m of the quarry are all named with a ‘CP’ prefix in their bore name.
Monitoring bores are named either ‘CQ’ for those bores that have been constructed to monitor
conditions around the private production bores, or ‘MW’ for the monitoring bores to the south of
the quarry site.

The quarry site is depicted on Figure 1 and includes areas in addition to the Rocla premises.
The monitoring network is described separately in terms of a northern part, which includes
boreholes CQ4-9 and CQ11-12 to the north of the quarry, a central area which relates to
boreholes CQ1, CQ3 and CQ10 that are located at, or within the boundary of the quarry site,
and a southern area that includes all of the ‘MW’ boreholes that are located to the south of the
existing quarry site.

The monitoring bore network is broadly consistent with the list detailed in Section 6.2.3 of the
Site Water Management Plan (Corkery, 2006).

aquaterra Our Reference S4B/B6/600/002b Page 1
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1.2 MONITORING FREQUENCY

Within the SWMP, monitoring of groundwater levels and quality is required as follows:

v Water Levels:
0 Rocla’s monitoring bores (automatic recorders at a nominal 6-hourly interval).
o0 Privately-owned bores (minimum of quarterly).

v Water quality:
0 On-site determination of electrical conductivity (EC) and pH every two months.

o Comprehensive laboratory analysis (including major ions and dissolved metals)
every six months.

In order to satisfy these requirements, the standing water level (SWL) was measured manually
on a monthly basis in all accessible bores. In addition, automatic water level recorders have
been installed in fourteen of the bores, and these have been set to record the water level every
6 hours.

Each monitoring bore was also sampled monthly to determine the EC and pH, and six-monthly
for comprehensive laboratory analysis.

The monitoring results are compiled into monthly Environmental Monitoring Reports (Carbon
Based Environmental, 2009) which are posted on the Rocla website.

During the 2009 monitoring period, access to some sites was limited, as follows:

v Access was not granted to conduct any monitoring or sampling from either CP1 or CP2
(Gazzana production bores).

v Access to bore CP8 on the Rozmanec property was limited to six monthly water quality
sampling. It was not possible to obtain a six monthly sample for full analytical testing for
bore CP4 (Kashouli) during the April 2009 monitoring round.

1.3 GROUNDWATER IMPACT ASSESSMENT CRITERIA

The interim groundwater impact assessment criteria are detailed in 6.4 of the Plan. The criteria
come under aspects of groundwater levels and groundwater quality and are detailed below.

Groundwater Levels

v If at any annual independent audit review, there is a declining trend in groundwater levels
which is not attributable to climatic conditions or other factors not related to sand mining,
and if the groundwater level decline at monitoring bores CQ10 or CQ11 deemed due to
sand extraction impacts exceeds 1.0m, then the adjoining landowners will be approached
to arrange re-testing of their existing production bore(s). The test results will be
compared to pre-extraction tests, and if it is determined that any bore has suffered a
reduction in its pumping yield of greater than 10% then action will be taken as described
in the Plan; and

v If at any other time, a landholder’s bore within 500m of the quarry suffers a reported loss
of yield greater than 10% due to declining groundwater levels, the loss of yield would be
notified to both the Director-General and affected landholders. The Company would also
commission an independent hydrogeologist to conduct an investigation regarding the loss
of yield. The investigation would include a review of all monitoring data, and if necessary
a re-testing of the bore to allow comparison of performance with previous tests. If the
investigation reveals that the loss of yield is attributable to the sand extraction activities,
then arrangements would be made with the landholder to restore the supply by one of the
means described in the Plan.

Groundwater Quality

v If any private bore within 500m of the quarry experiences a salinity increase (20%
increase in EC or TDS), response actions would be implemented as detailed in the Plan.

Page 2 Our Reference S4B/B6/600/002b aquaterra
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Impact Assessment Methodology

It should be noted that both groundwater levels and groundwater quality demonstrate
significant natural background variation. Groundwater levels vary according to climatic
conditions (intermittent rainfall recharge and continuous natural discharge), and variations in
groundwater levels, flows and recharge cause natural fluctuations in groundwater quality. This
means that there are no single groundwater level or groundwater quality values that can be
used as baseline values for comparison purposes. Rather, the assessment of impacts has to be
based on changes additional to the natural variations. The assessment of potential impacts used
in this audit was therefore based on trend analyses. The groundwater trends were analysed to
determine if there have been any variations across the monitoring network that indicate:

v Spatial differences. Groundwater hydrographs and water quality charts were examined to
determine whether there were differences between the trends in monitoring bores that
are located close to the quarry, and the monitoring bores that are located further away
from the quarry. Any significant variation in patterns could indicate an impact from the
quarry activities.

v Temporal (time related) differences. Groundwater levels follow a pattern whereby they
increase following rainfall recharge, and then decrease due to natural discharge in line
with their natural ‘recession rate’. The nature of the recession rate was therefore
examined to determine if it has changed over time, which could be indicative of impacts
from the quarry. Groundwater quality also varies naturally over time, so the long term
water quality trends were examined to determine if there are any consistent changes in
groundwater quality that could be indicative of a change in the groundwater regime and
hence quarrying impacts.

Attention was also given to assessing whether any impacts from operation of the private bores
themselves were detected at any of the monitoring bores.

The impact criteria described in the Plan below have therefore been compared against the trend
analyses to determine if quarrying related impacts have exceeded any of the criteria. The trend
analyses for groundwater levels and water quality monitoring are described in Sections 3 and 4
respectively.

aquaterra Our Reference S4B/B6/600/002b Page 3
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2 RAINFALL AND EVAPORATION

Monthly rainfall and evaporation data from the nearest Bureau of Meteorology site (Peats Ridge
- BoM Station No. 061351) and data collected at Calga Quarry is presented in Table 2.1. Rocla
Quarry site has been recording daily rainfall events at the Calga Quarry since April 2006.

During the 2009 reporting period, rainfall totals for the nearest Bureau of Meteorology Station
Peats Ridge site were generally lower than long-term average (LTA) except for February and
October. Total rainfall at Calga for the period January — December 2009 was 1035.6 mm,
compared with 896.7 mm at the BoM Peats Ridge gauge (Table 2.1). The Peats Ridge total
was less than the long-term average total rainfall (1211.1 mm) by 26%.

Evaporation data from Peats Ridge BoM Station was consistent with previous years although the
minimum evaporation observed in 2009 was lower than in previous reporting periods.

Table 2.1: Monthly Rainfall and Evaporation

Month Total Rainfall (mm) Total Evaporation
(mm)
Calga Quarry Peats Ridge™ Peats Ridge™* Long- Peats Ridge* 2009
Term Average

Jan 2009 86.6 29.6 117.2 130.0
Feb 2009 225.0 209.2 162.2 127.6
Mar 2009 71.4 37.0 138.6 110.0
Apr 2009 146.2 119.0 127.8 59.6
May 2009 148.2 90.6 98.1 50.8
Jun 2009 68.4 79.6 48.0 35.8
Jul 2009 30.6 34.0 65.7 48.6
Aug 2009 3.6 2.8 83.9 88.0
Sep 2009 9.2 15.6 76.6 122.8
Oct 2009 156.2 145.7 90.6 116.0
Nov 2009 40.2 34.8 107.3 138.0
Dec 2009 50.0 98.8 95.1 122.4
Total Jan-Dec 1035.6 896.7 1211.1 1149.6
2009

*Bureau of Meteorology (BoM) Station No.

061351. Long-term averages derived from 26-year period 1981-2009.
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3 GROUNDWATER LEVELS

3.1 SUMMARY

Groundwater levels are presented graphically as hydrographs, along with rainfall and
evaporation data, in Figures 3 to 11.

During the previous two review periods (January 2007 — December 2008) substantial rainfalls
above the LTA (as shown for the BoM site at Peats Ridge) resulted in a general rise in
groundwater levels across the monitoring network. This was followed by a recession in
groundwater levels towards the end of 2008, which was associated with a period of below
average rainfall.

For the reporting period (January to December 2009), groundwater levels showed a general
increase in elevation from February 2009 to June 2009, followed by a recession in groundwater
levels during the June 2009 to December 2009 period. Significant rainfall was recorded early in
the year (January, March, and April) followed by a period of rainfall significantly below the LTA
during winter, and finally a near average period during spring/early summer. The observed
groundwater patterns followed this closely, with recovery followed by recession then
stabilisation.

It is very notable that, in all bores, the rate and nature of the observed recession was very
similar to that observed during dry periods in previous reporting years. All monitoring areas
showed the same seasonal rainfall driven responses, and there were no noticeable deviations
that would suggest dewatering of specific groundwater areas. The same types of responses
were seen in bores located close to, or at a considerable distance from, the quarry site. The
very close correlation between rainfall and hydrographs, the similarity with previous
recharge/recession periods, and the lack of differential trends between the various parts of the
monitoring system clearly shows that there is no evidence of any adverse impacts on
groundwater levels from the quarry operations during 2009. Groundwater levels in the majority
of bores remained well above those recorded at the commencement of monitoring in mid-2006.

3.2 SPECIFIC OBSERVATIONS

Long-term hydrographs of bores CQ1 and CQ3 for the period 2006 to 2009 are presented in
Figure 3. These bores are located in the central area, on the southern boundary of the quarry
site. They showed the typical hydrograph responses to rainfall patterns, as described under the
summary section above.

Historically, bore CQ3 has shown a repeated short-term drawdown response in groundwater
logger data. Logger data were not available for this reporting period but manual observations
were made. The record shows that drawdown occurred during sampling events and there was a
slow water level recovery rate in this bore following bailing, which is indicative of lower aquifer
permeability (in comparison to other bores across the site). The reason for the sharp decline
seen in January 2009 was associated with a measurement of groundwater level following
purging of the bore. The hydrograph indicates that the levels were consistent with previous
years.

The hydrographs for monitoring bores CQ4, CQ5, CQ6, CQ7, CQ8 and CQ9, which are located in
the northern area, and CQ10 which is located to the east of the central area, are shown in
Figures 4 to 6. The records for these bores in 2009 were consistent with other bores in the
network. Groundwater level increased in the first 5 months of 2009, followed by a natural
recession into the later part of the year. A spike seen in CQ6 was not reflected in other bores,
and the cause is unknown. The observed seasonal fluctuation for the year was similar in all
hydrographs, and patterns of recharge and recession were very similar to those that have been
observed in previous years.

CQ11Ss and D (Figure 7), and in particular CQ13 (Figure 8) (also in the northern area) have,
in past reporting periods, all shown a response to nearby pumping from one or more of the
private production bores. Groundwater levels in CQ13 showed the most significant response,
related to the impact of pumping from the adjacent Kashouli Bore CP4. Responses to pumping
were far less pronounced for this reporting period, suggesting that extraction volumes from the

aquaterra Our Reference S4B/B6/600/002b Page 9
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Kashouli Bore reduced during 2009. Some transient drawdowns were still detected as a result of
pumping from the private bores, but the level and duration of these clearly showed that they
were not associated with quarry activities.

Water levels of monitoring bores (MW7, MW8, MW9, and MW10) within the southern area
(Figures 9 and 10), south of the existing quarry, also exhibited very similar trends to those
seen in the northern area, with water level variations within the upper part of the range
observed since records began. Recharge and recession responses were strongly apparent in
MW7 and MW10, and again there was good consistency with previous reporting periods.
Responses were more subdued in MW8 and MW9, indicating a more attenuated response to
rainfall recharge.

Manual monthly readings of depth to water level taken in domestic water-supply bores CP3 to
CP8 are shown in Figure 11. As these bores are active production bores, the recording of
manual data was subject to significant variations depending on when during the pumping cycle
the reading is taken. During 2009, the water levels in all bores remained static with pumping
affected drawdowns generally less than in previous years. The overall pattern of recharge and
recession was similar to the monitoring bore network described above.

3.3 COMPLIANCE ASSESSMENT OF GROUNDWATER LEVELS

An assessment of compliance has been undertaken against the two impact assessment criteria
for groundwater levels described in Section 1.3, using the impact assessment methodology
described in that section. The assessment is based on the trend analysis described in Sections
3.1. and 3.2. The findings of this assessment are detailed below in Table 3.1.

Page 1 of 2
Table 3.1: Compliance Assessment for Groundwater Levels
Impact Assessment Criteria Compliance Assessment Findings
If at any annual independent audit review, |V Groundwater levels across the site in all

there is a declining trend in groundwater levels
which is not attributable to climatic conditions
or other factors not related to sand mining,
and if the groundwater level decline at
monitoring bores CQ10 or CQ11l deemed due
to sand extraction impacts exceeds 1.0m, then
the adjoining landowners will be approached
to arrange re-testing of their existing
production bore(s). The test results will be
compared to pre-extraction tests, and if it is
determined that any bore has suffered a
reduction in its pumping yield of greater than
10% then action will be taken as described in
the Plan

bores varied in response to climatic
conditions, and there were no noticeable
deviations that would suggest impact
from quarrying activities.

v The locations of the landholders’ bores
are as shown on Figure 1, and include all
bores with a ‘CP’ prefix. Limited access
was provided to some of the landholders’
bores in the reporting period. In
recognition of this possibility, bores CQ5
to CQ13 have been placed between the
private boreholes and the sand quarry.
These act as appropriate monitoring
bores for all private bores within 500m of
the quarry. All of the groundwater level
changes observed in these bores were
directly related to climatic conditions, and
showed no appreciable difference in
climatic response to bores that were
located at much greater distances from
the quarry. There were no detectable
trends that are not directly attributable to
climatic conditions. Groundwater levels
remain well above the baseline values
recorded in 2006, and within 1m of the
values recorded at the start of the review
period.

Page 10 Our Reference S4B/B6/600/002b
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4 GROUNDWATER QUALITY

4.1 EVALUATION

Field measurements of electrical conductivity (EC) and hydrogen ion activity (pH) were recorded
monthly from all accessible bores. A summary of the field sampling results is provided in
Table 4.1 which shows average results from the data collected during the 2009 monthly
sampling program.

Samples for comprehensive laboratory analysis were collected in April and October 2009. The
results of laboratory analysis are presented in Tables 4.2 and 4.3. Laboratory and field data
have generally shown consistency across the monitoring period.

Table 4.1: Calga Monitoring and Production Bores — Average of 2009 Monthly Field
Data

Reference> Land Owner Annual Average of Recorded Monthly Field Data

pH EC (uS/cm)
CQ1 Rocla 4.7 130.8
CQ3 Rocla 6.0 133.7
CQ4 Rocla 5.0 89.4
CQ5 Gazzana 4.5 177.3
CQ6 Gazzana 4.3 246.4
CQ7 Gazzana 4.8 99.6
CQ8 Gazzana 4.5 179.1
CQ9 Gazzana 4.7 115.8
CQ1i0 Rocla 5.1 149.3
CQ11s Gazzana 4.8 151.3
CQ11D Gazzana 5.6 123.8
CQ12 Gazzana 4.5 145.4
CQ13 Kashouli 5.1 188.1
CP3 Gazzana 4.6 156.8
CP4 Kashouli 4.6 222.2
CP5 Kashouli 4.4 257.1
CP6 Kashouli 4.4 224.9
CP7 Kashouli 4.7 248.2
CP8 Rozmanec 4.7 146.7
MW7 Rocla 4.7 123.0
MW8 Rocla 4.8 94.8
MW9 Rocla 4.7 90.7
MW10 Rocla 4.8 125.7
MW13 Rocla 4.8 104.2
MW16 Rocla 4.8 114.5

* Note: Bores Nominated by * are production bores within 500m of the extraction area of the Calga Sand
Quarry
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The EC data collected for the 2009 reporting period showed generally low concentrations of
dissolved ions, with values ranging from 70 to 285 puS/cm. Groundwater is naturally weakly
acidic with the pH typically ranging from pH 4 to pH 6, which is outside of the NHMRC & NRMMC
(2004) aesthetic guidelines for Drinking Water Quality. This remains consistent with previous
years.

Trend analyses for EC and pH are shown in Figures 12 to 15, and include trends of all the field
data gathered to date. The analysis has been grouped within the following geographical areas:

v Figure 12 shows EC and pH trends for boreholes CQ1, CQ3 and CQ10 which are located
in the central area of the monitoring network. Although EC and pH values in this area
showed some variation, the scale of variation was less than that seen in the other areas.
CQ10 showed a sustained higher EC in the past 2 years. CQ10 is also interesting in that
the EC tended to increase following periods of higher rainfall, which was not observed in
CQ1 and CQ3 which ‘freshened” with increased recharge as would be expected. CQ1 and
CQ3 generally showed stable EC trends, as did MW9 (Figure 14), which is located close
to CQl. Bores CQ1l and MW9 are completed to similar depths (180 — 195 mAHD),
whereas CQ10 is deeper, with the screen at 155 — 161m. Given the proximity of CQ1 and
MW9 to CQ10 and the different trend observed in CQ10, it is not anticipated that the
increased EC trends observed in the past year were the result of sand extraction
activities. The observed pH values within this group of bores do not show a similar trend
to EC. CQ1 and CQ10 showed an increasing pH through 2009. CQ3 tended to be more
neutral historically but became more acidic towards the end of 2009, bringing pH levels
closer to those seen in CQ1 and CQ10.

v Figure 13 shows EC and pH trends for boreholes CQ4 — 9 and CQ11 - 12, located in the
northern area of the quarry monitoring network. EC within this area generally had a
decreasing trend during the first half of 2009 and remained relatively stable until the end
of the reporting period. The small ‘spike’ in EC that was seen in December 08 in all bores
just prior to the reporting period appears to be associated with the dry start to the
summer. The pH from monitoring bores in the northern area showed greater correlation
between bores and some weak correlation can be made with rainfall, where higher rainfall
months tended to result in lower pH.

v Figure 14 shows EC and pH trends for boreholes MW7 - 10, located in the southern area
of the monitoring network. EC showed some indication of an increase just prior to the
rains in February 09, after which it showed a strong downward trend. The pH record for
2009 was very stable with the pH for the four bores with pH levels remaining between 4
and 5. There was some correlation between higher rainfall and lower pH.

v Figures 15 show EC and pH trends for domestic water-supply bores CP3 — 8, located to
the north and east of the quarry. EC levels in CP3 and CP8 remained generally low and
stable. CP5-7 showed the same increase in December 08 — January 09 that was seen in
other bores, followed by decreasing EC trends in 2009 in response to increased recharge.
CP4 was the only borehole that did not follow this trend, with EC rising during 2009. This
borehole is some distance away from the sand quarry, has one of the lowest groundwater
levels, and has elevated nitrate levels. The pH in all boreholes generally followed a
similar trend and range between 3.6 and 7.1. Correlation of pH with rainfall variation
suggests that high rainfall recharge led to a lowering of pH values although this
correlation was not strong.

Concentrations of some dissolved metals were elevated relative to ANZECC (2000) guidelines
for freshwater ecosystem protection (95%), as summarised in Table 4.4. These are caused by
natural site mineralogy and the type and number of exceedances has been broadly constant
over the period of monitoring. Table 4.5 shows the number of exceedances according to metal
type across the monitoring network during the full monitoring period. Although natural
concentrations of aluminium, copper, lead and zinc regularly exceed the ANZECC (2000)
guidelines, there has been no significant trend in the number of exceedances that have been
recorded.

Several of the groundwater samples reported elevated nitrate concentrations, ranging up to
21.2 mg/L observed in CQ5 during October 2009, compared with the ANZECC (2000) freshwater
ecosystem protection guideline value of 0.7 mg/L. The concentrations greater than 10 mg/L
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exceed the Australian Drinking Water Guideline Value (NHMRC & NRMMC, 2004), which is
quoted as 50mg/L as NO3;. The results were generally comparable with those reported during
the previous reporting periods. Figure 16 shows nitrate trends in monitoring boreholes
grouped according to area. This shows that all of the high nitrate levels were recorded in the
domestic production boreholes and in monitoring boreholes nearby within the northern part of
the monitored area (outside of the quarry site). These high nitrate values were almost certainly
associated with farming activities in that area, either due to fertiliser use or chicken farming.
Nitrate levels in this area have been very variable, and generally depend on the wetting and
drying of the unsaturated ground above the water table (which causes nitrates to migrate into
the water table).

Due to the lack of any trend in the number of exceedances of metals and nitrates, it is
recommended that sampling and laboratory analysis of water quality are reduced to an annual
monitoring round. Given the lack of any exceedances of the ANZECC (2000) standards for
arsenic, manganese, selenium and boron throughout the monitoring period, it is recommended
that these determinands are removed from the analytical suite of tests.

4.2 COMPLIANCE ASSESSMENT OF GROUNDWATER QUALITY

The only compliance criterion for groundwater quality is that response actions should be
initiated if any private bore within 500m of the quarry experiences a salinity increase of 20% or
more. Based on the impact assessment methodology described in Section 1.3, and the trend
analysis described in Section 4.1., there have been no adverse trends in water quality within
the monitoring network that could be attributed to the quarry. As shown in Figure 15, all
private bores apart from CP4 showed a decrease in salinity (EC) during the current reporting
period. Salinity (EC) levels in CP4 increased by around 10% compared with the levels in
December 2008. By the end of 2009, all of the private boreholes except CP7 showed salinity
(EC) levels that were at, or lower than the baseline (2006) conditions. CP7 is located far to the
north of the quarry site, and historically has shown some increases in EC that were not
consistent with either the other private production bores that are located closer to the quarry,
or the ‘CQ’ monitoring bores. EC in this bore has been trending downwards for the last 12
months and has now returned to being close to the 2006 baseline.

Based on the above, it is considered that the quarry activities were in compliance with this
criterion throughout 2009.
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Table 4.2: Calga Monitoring and Production Bores — Six Monthly Laboratory Water Analysis Results (April 2009)
Bore Guideline Values for Freshwater | CQ1 CQ3 CQ4 CQ5 CQ6 CcQ7 cQs8 CQ9 CQ10 CQ11S |CQ11D |CQ12

Ecosystem Protection* or
Parameter Units | Drinking Water Quality*>>*
pH Value 6.5 —-8.5 4.48 5.57 4.88 4.3 4.77 4.3 4.55 4.29 4.44 4.37 5.44 4.3
Conductivity @ 25°C pS/cm | - 130 141 88 164 231 100 167 117 165 157 126 146
Calcium mg/L |- <1 2 <1 5 2 <1 <1 <1 2 <1 2 <1
Magnesium mg/L |- 3 4 1 4 11 2 5 2 3 4 3 6
Sodium mg/L | 180 14 15 12 12 11 12 16 14 16 13 15 10
Potassium mg/L |- <1 1 <1 2 1 <1 <1 <1 <1 4 <1 <1
Hydroxide Alk as CaCO3 |mg/L |- <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Carbonate Alk as CaCO3 | mg/L |- <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Bicarbonate Alk as CaCO3 | mg/L |- 26 26 1 <1 <1 <1 <1 <1 <1 <1 19 <1
Sulphate mg/L | 250 21.0 1 9 29 34 3 30 3 18 34 12 28
Chloride mg/L | 250 21.0 27 18 21 24 23 24 28 32 17 19 19
Aluminium - Filtered mg/L |[0.055 0.5 0.09 0.13 0.93 1.54 0.2 0.7 0.25 0.87 0.97 0.08 1.1
Arsenic - Filtered mg/L [0.013 <0.001 <0.001 <0.001 <0.001 |<0.001 |<0.001 |<0.001 |<0.001 |<0.001 |<0.001 |<0.001 |<0.001
Cadmium - Filtered mg/L |0.0002 <0.0001 <0.0001 |<0.0001 <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001

aquaterra

Our Reference S4B/B6/600/002b

Page 15



|

CALGA SAND QUARRY 2009 ANNUAL INDEPENDENT GROUNDWATER AUDIT
GROUNDWATER QUALITY

Page 2 of 4

Table 4.2: Calga Monitoring and Production Bores — Six Monthly Laboratory Water Analysis Results (April 2009)
Bore Guideline Values for Freshwater | CQ1 CcQ3 cQ4 CcQ5 CQ6 cQ7 cQs CQ9 CcQ10 CQ11S |CQ11D |CQ12

Ecosystem Protection™ or
Parameter Units | Drinking Water Quality**
Chromium - Filtered mg/L |ID <0.001 <0.001 <0.001 <0.001 |<0.001 |<0.001 |<0.001 |<0.001 |<0.001 |0.001 <0.001 |<0.001
Copper - Filtered mg/L |0.0014 0.016 0.003 <0.001 0.004 0.005 0.002 0.002 0.004 0.01 0.004 0.001 0.002
Lead - Filtered mg/L |0.0034 0.002 0.002 <0.001 0.002 0.004 0.002 0.002 0.003 0.018 0.048 0.006 0.003
Manganese - Filtered mg/L | 1.9 0.01 1.23 0.002 0.009 0.006 0.004 0.001 0.003 0.028 0.008 0.044 <0.001
Nickel - Filtered mg/L |0.011 0.002 0.013 <0.001 <0.001 [<0.001 |<0.001 |<0.001 |<0.001 |0.002 0.001 0.002 <0.001
Selenium - Filtered mg/L |0.011 <0.01 <0.01 <0.01 <0.01 |[<0.01 |<0.01 <0.01 [<0.01 |<0.01 [<0.01 |<0.01 |[<0.01
Zinc - Filtered mg/L | 0.008 0.034 0.201 0.005 0.028 0.036 0.027 0.014 0.024 0.061 0.086 0.03 0.011
Boron - Filtered mg/L | 0.37 <0.05 <0.05 <0.05 <0.05 |<0.05 |<0.05 |<0.05 |<0.05 |<0.05 [<0.05 |<0.05 |<0.05
Iron - Filtered mg/L | ID 0.18 0.26 <0.05 <0.05 |[o0.18 0.1 <0.05 [0.09 0.14 0.19 0.55 <0.05
Mercury - Filtered mg/L | 0.0006 <0.0001 <0.0001 |<0.0001 |<0.0001|<0.0001 |<0.0001 |<0.0001 |[<0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001
Fluoride as F mg/L |- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nitrite as N mg/L |3 <0.010 <0.010 <0.010 <0.010 |<0.010 |<0.010 |0.017 <0.010 |<0.010 |<0.010 |<0.010 |<0.010
Nitrate as N*** mg/L | 0.7 1.04 0.09 0.09 1.55 14.1 1.13 8.44 1.16 1.15 0.13 0.04 0.39
* Italics represent ANZECC (2000) 95 percentile standards for Freshwater Ecosystems

*x Non-italics represent NHMRC & NRMMC (2004) drinking water guidelines for aesthetics
***  Nitrate NHMRC & NRMMC (2004) Australian Drinking Water Guideline Value is 50mg/L
0.00 Highlighted cells indicate exceedances of the ANZECC guideline standards
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Table 4.2: Calga Monitoring and Production Bores — Six Monthly Laboratory Water Analysis Results (April 2009)
Guideline
Bore Values for
Freshwater
Ecosystem CcQ13 CcP3 CP5 CcP6 cP7 cP8 MW7 MW8 MW9 MW10 MW13 MW16
Parameter Units Pr(_)te_ction* or
Drinking Water
Quality**
pH Value 6.5-8.5 4.93 4.49 4.26 3.95 5.07 4.43 4.33 4.42 4.24 4.5 4.53 4.59
Conductivity @ 25°C umS/C - 188 157 262 240 265 153 119 92 90 123 107 120
Calcium mg/L - <1 <1 3 <1 14 <1 <1 <1 <1 1 <1 <1
Magnesium mg/L - 6 3 13 9 6 3 2 2 1 2 2 2
Sodium mg/L 180 19 17 13 15 6 16 14 10 10 12 12 14
Potassium mg/L - <1 2 3 <1 20 <1 <1 <1 <1 <1 <1 <1
Hydroxide Alk as CaCO3 mg/L - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Carbonate Alk as CaCO3 mg/L - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Bicarbonate Alk as CaCO3 mg/L - <1 <1 <1 <1 3 <1 <1 <1 <1 <1 <1 <1
Sulphate mg/L 250 2 27 <1 8 24 5 4 5 5 4 3 2
Chloride mg/L 250 32 24 25 28 15 34 31 23 22 30 28 33
Aluminium mg/L 0.055 0.29 0.58 i 0.67 0.1 1.5 0.34 0.32 0.31 0.69 0.15 0.26
Arsenic mg/L 0.013 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Cadmium mg/L 0.0002 <0.0001 <0.0001 [<0.0001 <0.0001 |<0.0001 |<0.0001 <0.0001 <0.0001 |<0.0001 |<0.0001 <0.0001 <0.0001
Chromium mg/L ID <0.001 <0.001 <0.001 <0.001 <0.001 0.003 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Copper mg/L 0.0014 0.005 0.24 0.076 0.006 0.006 0.004 0.005 0.004 0.005 0.007 0.008 0.006
Lead mg/L 0.0034 0.084 0.013 0.005 0.005 <0.001 0.008 0.002 0.001 0.002 0.006 0.006 0.005
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Table 4.2: Calga Monitoring and Production Bores — Six Monthly Laboratory Water Analysis Results (April 2009)
Guideline
Bore Values for
Freshwater
Ecosystem CQ13 CP3 CP5 CP6 CP7 CP8 MW7 MW8 MW9 MW10 MW13 MW16
P t Unit Protection™ or
arameter nits Drinking Water
Quality**
Manganese mg/L 1.9 0.011 0.002 0.004 0.056 0.289 0.013 0.02 0.006 0.006 0.017 0.062 0.014
Nickel mg/L 0.011 0.001 <0.001 0.007 0.008 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.003 0.001
Selenium mg/L 0.011 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Zinc mg/L 0.008 0.077 0.098 0.321 0.156 0.077 0.096 0.029 0.012 0.03 0.098 0.115 0.056
Boron mg/L 0.37 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Iron mg/L ID 0.09 0.16 0.07 1.45 0.47 0.6 0.12 0.06 0.16 0.1 0.09 0.07
Mercury mg/L 0.0006 <0.0001 <0.0001 | <0.0001 <0.0001 | <0.0001 | <0.0001 <0.0001 <0.0001 | <0.0001 | <0.0001 <0.0001 <0.0001
Fluoride as F mg/L - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nitrite as N mg/L 3 0.039 <0.010 <0.010 <0.010 0.034 <0.010 <0.010 <0.010 0.013 <0.010 <0.010 <0.010
Nitrate as N mg/L 0.7 8.34 0.95 19.1 12.9 16.2 2.45 0.13 0.05 0.2 0.18 0.44 0.2
* Italics represent ANZECC (2000) 95 percentile standards for Freshwater Ecosystems

xx Non-italics represent NHMRC & NRMMC (2004) drinking water guidelines for aesthetics
Nitrate NHMRC & NRMMC (2004) Australian Drinking Water Guideline Value is 50mg/L
Highlighted cells indicate exceedances of the ANZECC guideline standards

*kx

0.00
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Table 4.3: Calga Monitoring and Production Bores — Six Monthly Laboratory Water Analysis Results (October 2009)
Bore Guideline Values | CQ1 cQ3 cQ4 cQ5 cQ6 cQ7 cQs cQ9 cQ10 cQ11s CQ11D cQ12

for Freshwater

Ecosystem
Parameter Units | Protection™ or

Drinking Water

Quality**
pH Value 6.5 - 8.5 4.08 5.6 4.7 4.14 4.1 4.19 4.14 4.16 4.1 4.17 5.48
Conductivity @ 25°C uS/cm | - 133 119 89 167 199 96 165 113 161 161 124
Calcium mg/L - <1 2 <1 4 3 <1 <1 <1 1 <1 1
Magnesium mg/L - 3 4 1 4 9 2 5 2 3 4 3
Sodium mg/L 180 13 11 12 12 9 12 14 13 16 13 14
Potassium mg/L - <1 1 <1 2 1 <1 <1 <1 <1 4 <1
Hydroxide Alk as CaCO3 | mg/L - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Carbonate Alk as CaCO3 | mg/L - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Bicarbonate Alk as CaCO3 | mg/L - <1 22 <1 <1 <1 <1 <1 <1 <1 <1 18
Sulphate mg/L 250 15.9 2.78 8.17 27.3 11.7 3.61 4.57 4.41 20.2 38 12.8
Chloride mg/L 250 20.1 20 16.2 20.8 25 21 25 26.2 27.1 15.4 16.8
Aluminium - Filtered mg/L 0.055 0.31 0.08 1.05 1.25 0.19 0.65 0.23 0.84 0.98 0.03
Arsenic - Filtered mg/L 0.013 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Cadmium - Filtered mg/L 0.0002 <0.0001 <0.0001 |<0.0001 |<0.0001 |<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0007 0.0002
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Table 4.3: Calga Monitoring and Production Bores — Six Monthly Laboratory Water Analysis Results (October 2009)
Bore Guideline Values | CQ1 CQ3 CcQ4 CQ5 CQ6 cQ7 CcQ8 CQ9 CQ10 CQ11s CQ11D cQ12

for Freshwater

Ecosystem
Parameter Units | Protection™ or

Drinking Water

Quality**
Chromium - Filtered mg/L ID <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Copper - Filtered mg/L 0.0014 0.003 0.002 <0.001 <0.001 0.001 <0.001 0.002 <0.001 0.005 0.003 <0.001
Lead - Filtered mg/L 0.0034 0.002 0.005 <0.001 <0.001 0.001 0.001 0.003 <0.001 0.018 0.033 0.032
Manganese - Filtered mg/L 1.9 0.011 1.28 0.003 0.006 0.004 0.002 0.003 0.002 0.023 0.006 0.04
Nickel - Filtered mg/L 0.011 0.002 0.012 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 0.002
Selenium - Filtered mg/L 0.011 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Zinc - Filtered mg/L 0.008 0.039 0.052 0.014 0.01 0.059 0.007 0.027 <0.005 0.083 0.062 0.039
Boron - Filtered mg/L 0.37 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Iron - Filtered mg/L ID 0.21 4.57 <0.05 <0.05 0.15 <0.05 0.05 <0.05 <0.05 0.06 0.06
Mercury - Filtered mg/L 0.0006 <0.0001 <0.0001 |<0.0001 |<0.0001 |<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Fluoride as F mg/L - <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02 <0.02
Nitrite as N mg/L 3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Nitrate as N*** mg/L 0.7 1.1 0.08 0.14 1.72 11.8 1.4 9 0.71 1.39 0.1 0.02
* Italics represent ANZECC (2000) 95 percentile standards for Freshwater Ecosystems

xx Non-italics represent NHMRC & NRMMC (2004) drinking water guidelines for aesthetics
***  Nitrate NHMRC & NRMMC (2004) Australian Drinking Water Guideline Value is 50mg/L
0.00 Highlighted cells indicate exceedances of the ANZECC guideline standards
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Table 4.3: Calga Monitoring and Production Bores — Six Monthly Laboratory Water Analysis Results (October 2009) 9
Guideline
Bore Values for
Freshwater
Ecosystem CcQ13 cP3 cP4 cP5 cP6 cP7 cPs MW7 MWS8 MW9 MW10 | MwWi13 | Mwie
Protection*
Parameter Units or Drinking
Water
Quality>*
bH Value 6.5 8.5
5.07 4.25 4.46 4.07 3.96 4.29 4.02 4.21 4.33 4.34 4.1 4.28 4.26
Conductivity @ 25°C HS/cm ) 194 156 223 276 214 284 165 123 94 95 127 109 120
Calcium mg/L . <1 <1 3 1 <1 14 <1 <1 <1 <1 <1 <1 <1
Magnesium mg/L ) 5 3 6 14 7 7 2 2 2 1 2 2 2
) 180
Sodium mg/L 19 16 20 13 15 7 15 14 10 11 13 12 13
Potassium mg/L ) <1 2 2 2 1 17 <1 <1 <1 <1 <1 <1 <1
Hydroxide Alk as CaCO3 mg/L - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Carbonate Alk as CaCO3 | mg/L ) <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Bicarbonate Alk as -
CaCo3 mg/L 4 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
250
Sulphate mg/L 1.43 24.3 11.5 2.18 5.8 23.9 6.86 5.18 5.14 4.56 6.57 2.14 2.43
: 250
Chloride mg/L 29.4 20 35.7 24.6 28.5 16.4 29.8 28 20.2 20.4 28 24.3 28.7
Aluminium mg/L 0.055 0.17 0.52 0.43 1.02 1.1 0.5 0.57 0.24 0.25 0.54 1.13 0.1 0.37
Arsenic mg/L 0.013 <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
Cadmium mg/L 0.0002 <0.0001 | 0.0001 | 0.0002 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001
Chromium mg/L ID <0.001 | <0.001 | 0.002 <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
Copper mg/L 0.0014 0.002 0.242 0.028 0.013 0.014 <0.001 | <0.001 0.002 <0.001 0.003 0.002 0.003 0.002
Lead mg/L 0.0034 0.07 0.015 0.002 0.002 0.002 | <0.001 | <0.001 | 0.001 0.001 0.004 0.006 0.005 0.003
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Table 4.3: Calga Monitoring and Production Bores — Six Monthly Laboratory Water Analysis Results (October 2009)
Guideline
Bore Values for
Freshwater
Ecosystem CcQ13 cP3 cP4 cP5 cP6 cP7 cPs MW7 MWS8 MW9 MW10 | MwWi13 | Mwie
Protection*
Parameter Units or Drinking
Water
Quality>*
Manganese - Filtered mg/L 1.9 0.009 0.003 0.006 0.002 0.002 0.03 0.001 0.006 0.003 0.02 0.011 0.063 0.017
Nickel - Filtered mg/L 0.011 0.001 0.002 0.005 0.002 0.001 | <0.001 | <0.001 | <0.001 | <0.001 | 0.001 0.001 0.003 0.001
Selenium - Filtered mg/L 0.011 <0.01 <0.01 | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Zinc - Filtered mg/L 0.008 0.088 0.173 | 0.317 0.039 0.062 0.041 | <0.005 | 0.027 0.022 0.062 0.07 0.101 0.043
Boron - Filtered mg/L 0.37 <0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Iron - Filtered mg/L ID <0.05 0.15 <0.05 <0.05 <0.05 0.12 <0.05 <0.05 <0.05 0.36 0.14 <0.05 0.21
Mercury - Filtered mg/L 0.0006 <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001
Fluoride as F mg/L - <0.02 <0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Nitrite as N mg/L - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Nitrate as N mg/L 0.7 9.34 0.67 6.37 21.2 10.5 18.6 2.18 0.13 0.02 0.23 0.15 0.47 3.07
* Italics represent ANZECC (2000) 95 percentile standards for Freshwater Ecosystems

*x Non-italics represent NHMRC & NRMMC (2004) drinking water guidelines for aesthetics
***  Nitrate NHMRC & NRMMC (2004) Australian Drinking Water Guideline Value is 50mg/L
0.00 Highlighted cells indicate exceedances of the ANZECC guideline standards
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Table 4.4: Dissolved Metals — Exceedances of ANZECC (2000) Freshwater Ecosystem Guidelines for 2009

Dissolved Metal ANZECC (2000) Freshwater Ecosystem | Reported range (mg/L) Exceedances
Protection Guideline

Aluminium 0.055 mg/L 0.03 -1.76 All

Arsenic 0.013 mg/L 0.001 None

Boron 0.09 mg/L <0.05-0.06 None

Cadmium 0.0002 mg/L <0.0001-0.0004 CQ11S (Oct)

Chromium 0.001 mg/L <0.001 - 0.005 CP4 (Oct)

Copper 0.0014 mg/L <0.001-0.575 All except CQ4, CQ11D (April), CQ6, CQ7,
CQ9, CQ11D (Oct)

Iron - <0.05-6.47 N/A

Lead 0.0034 mg/L <0.001-0.164 CQ1, CQ6, CQ10, CQ11S, CQ13, CP3-6,
CP8, MW13, MW16.

Manganese 1.9 mg/L <0.001-1.31 None

Mercury 0.00006 mg/L <0.0001 None

Nickel 0.011 mg/L <0.001-0.014 CQ3 only

Selenium 0.011 mg/L <0.01 None

Zinc 0.008 mg/L 0.01-0.87 All except CP8

aquaterra
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Table 4.5: Dissolved Metals — Trends in Exceedances of ANZECC (2000) Freshwater Ecosystem Guidelines

Aluminium Arsenic Cadmium Chromium Copper Lead Manganese Nickel Selenium Zinc Boron Iron Mercury
Oct-06 20 0 0] 0 14 15 0 1 0] 23 0 0 0
Apr-07 22 0 0 0 5 11 0 1 0 24 0 6] 0
Oct-07 24 0 3 2 14 10 0 0 0 22 0 0 1
Apr-08 24 (6] 2 2 22 18 0 1 0 24 0 (6] 0
Oct-08 21 0 1 1 13 12 0 2 0 22 (o] 0 0
Apr-09 24 0 0 0 22 11 0] 1 0] 23 0 0 0
Oct -09 22 0 1 1 15 9 0 1 0 21 0 6] 0
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5 CONCLUSIONS AND RECOMMENDATIONS

5.1 CONCLUSIONS

This audit has shown that the groundwater regime at Calga Quarry and the surrounding
monitoring network is trending in a similar manner to that observed in previous reporting
periods. During the 2009 year, groundwater levels across the Rocla premises, and in the
private bores and associated monitoring bores, rose following initial higher than average rainfall
conditions at the start of the year. This was followed by a recession and then stabilisation of
groundwater levels that was associated with a very dry winter and near normal spring/early
summer. The same general pattern was observed in all monitoring areas, and the pattern of
rainfall recharge and groundwater level recession was very similar to that observed in previous
reporting periods.

Because of the consistency with previous reporting periods, the consistency across the
monitoring network, and the clear correlation with rainfall patterns and natural recession trends,
it is considered that the observed trends can be entirely attributed to natural responses to
climatic variation, and there was no evidence of impact from the quarry activities. Monitoring
records continued to show that there has been no net drawdown of water levels across the site
in 2009 or at any of the neighbouring private production bores.

Water quality records for 2009 showed that recharge from higher than average rainfall for the
first half of 2009 generally led to a freshening of the groundwater aquifer. Elevated nitrate
levels were still restricted to private bores to the north of the quarry and there was no indication
of nitrates migrating towards the quarry. Water quality monitoring across the monitoring
network did not reveal any trends that were not consistent with background fluctuations and
climate related trends, and showed that there were no impacts on the groundwater aquifer from
quarry activities.

In terms of compliance, a summary of our findings is as follows:

The analysis of groundwater levels and groundwater quality clearly show that the quarry
activities during 2009 were in compliance with the groundwater impact assessment
criteria, as detailed in the approved 2006 Site Water Management Plan.

5.2 RECOMMENDATIONS

Due to the lack of any trend in the number of exceedances of metals and nitrates, it is
recommended that sampling and laboratory analysis of water quality are reduced to an annual
monitoring round. Given the lack of any exceedances of the ANZECC (2000) guideline values
for arsenic, manganese, selenium and boron throughout the monitoring period, it is
recommended that these determinands are removed from the analytical suite of tests.
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In Australia

Perth

Suite 4

125 Melville Parade
Como WA 6152

Tel +61 8 9368 4044

Fax +61 8 9368 4055
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Cobbe Barns
Beddingham, Lewes
East Sussex BN8 6JU
United Kingdom

Tel +44 1273 858 223

Fax +44 1273 858 229
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Adelaide

Ground Floor

15 Bentham Street
Adelaide SA 5000

Tel +61 8 8410 4000

Fax +61 8 8410 6321
adelaide@aquaterra.com.au

Dublin

Sandyford

PO Box 11580
Dublin 18
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Tel +35312069920
Fax +35312069920
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aqualerra

Water and Environment
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Tel +61 2 9440 2666

Fax +61 29449 3193
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Tel +976 95854921
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Unit 1
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