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EXECUTIVE SUMMARY

Environmental Resources Management Pty Ltd (ERM) was engaged by
EnergyAustralia NSW Pty Limited (EnergyAustralia) to prepare a Water
Quality Monitoring Annual Report (WQMAR) for the Lamberts North Ash
Repository at the Mount Piper Power Station facility located at 350 Boulder
Road, Portland, New South Wales (the Site) over the period of 1 September 2018
to 31 August 2019. Refer to Figure 1 showing the location of the site.

The Lamberts North Ash Repository is authorised under project approval
09_0186 granted under the Environmental Planning and Assessment Act 1979
(NSW) on 16 February 2012 (Project Approval). The conditions of the Project
Approval relevantly operate to require:

e implementation of Lamberts North Ash Placement Project Operation
Environmental Management Plan dated May 2013 (OEMP) which includes
a Groundwater Management Plan and a Surface Water Management Plan;
and

¢ the carrying out of groundwater and surface water monitoring programs as
specified in the OEMP.

Results from the monitoring programs are reported to key stakeholders that
include WaterNSW, NSW Environment Protection Authority, the NSW
Department of Planning Industry and Environment and Lithgow City Council.

Based on the review of the surface water and groundwater quality data at the
Lamberts North Ash Repository for the 2018/19 reporting period, the following
conclusions are made:

¢ the water quality trigger values set out in the OEMP have been adopted as
environmental goals for the monitored analytes (Environmental Goals);

e some exceedances of the Environmental Goals were recorded during the
reporting period with respect to surface water and groundwater;

e in surface water, sporadic exceedances of Environmental Goals were
identified at LMP01, NC01 and WX22, however, these exceedances are
considered to be predominately unrelated to the Lamberts North Ash
Repository;

e groundwater from multiple bores, including bore D9, which is located
towards Neubecks Creek, reported elevated concentrations of various
constituents that were above the Environmental Goals. Although there is the
potential that activities at the Lamberts North Ash Repository may have
contributed to these Environmental Goal exceedances in groundwater, these
concentrations (particularly chloride) are unlikely to be predominately
related to the Lamberts North Ash Repository given that no brine
conditioned ash has been placed in the Lamberts North Ash Repository; and

e it is noted that the reported groundwater levels have generally remained
below the maximum predicted groundwater level (912.0 mAHD) from CDM
Smith (2013) and below the base of the ash placement (917 m AHD) at the
Lamberts North Ash Repository.
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While the exceedances of the Environmental Goals noted in this report are
considered to be predominately unrelated to the Lamberts North Ash
Repository, a separate and broader investigation into surface and groundwater
impacts associated with the Mt Piper Ash Repository and the Lamberts North
Ash repository at Mt Piper Power Station is currently underway. As part of this
investigation an updated Conceptual Site Model has been prepared and
presented to key stakeholders. Further investigations to address the data gaps
identified are being carried out and a Numerical Groundwater Model is being
prepared to inform assessment of reasonable and feasible management and
mitigation options. Once this investigation is completed, the OEMP, including
the Groundwater Management Plan and Surface Water Management Plan, will
be updated to reflect the key findings and the further contingency measures
proposed.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0470260/ FINAL/13 NOVEMBER 2019
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1.1

INTRODUCTION

Environmental Resources Management Pty Ltd (ERM) was engaged by
EnergyAustralia NSW Pty Limited (EnergyAustralia) to prepare a Water
Quality Monitoring Annual Report (WQMAR) for the Lamberts North Ash
Repository at the Mount Piper Power Station facility located at 350 Boulder
Road, Portland, New South Wales (the Site) over the period of 1 September 2018
to 31 August 2019. Refer to Figure 1 showing the location of the site.

Results from the monitoring program are reported to key stakeholders
including WaterNSW, NSW Environment Protection Authority (EPA), Lithgow
City Council (LCC) and NSW Department of Planning Infrastructure and
Environment (DPIE).

This Lamberts North Ash Repository WQMAR has been prepared in
accordance with Conditions E15 and E16 of project approval 09_0186 granted
under the Environmental Planning and Assessment Act 1979 (NSW) on 16
February 2012 (Project Approval).

This report should be read in conjunction with the Statement of Limitations
presented in Annex A.

PROJECT BACKGROUND

EnergyAustralia owns and operates the Mt Piper Power Station, including the
Lamberts North Ash Repository.

The Lamberts North Ash Repository is located adjacent to and to the east of the
Mt Piper Brine in Ash Co-Placement Project Area. The Lamberts North Ash
Repository is located approximately 18 kilometres north-west of the City of
Lithgow and is situated approximately 900 m to the east of the Mt Piper Power
Station. Refer to Figure 2 for a plan showing the site setting.

In 2010, a Preliminary Environmental Assessment (PEA) was prepared in
support of the Concept Application (CA) for the future development of four (4)
proposed ash placement sites including Lamberts North, Lamberts South,
Neubecks Creek and Ivanhoe No. 4 (SKM, 2009). The Lamberts North and
Lamberts South sites were noted as being historical coal workings including
both underground and open-cut coal mining, with Centennial Coal
undertaking coal mining and washery operations at the Lamberts North site
prior to 2012 (CDM Smith, 2012).

To facilitate an increase in the power station’s power generation capacity, and
therefore an increase in the associated ash generation, development of the new
ash placement facilities in Lamberts North was first proposed by Delta
Electricity in 2009 to ensure the ongoing operation of the Mt Piper Power Station
beyond 2015 (SKM, 2009).

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0470260/ FINAL/13 NOVEMBER 2019



1.2

The Lamberts North site is approximately 53 ha and is located adjacent to and
to the east of the Mt Piper Ash Repository which includes the placement of brine
conditioned fly ash.

The Project Approval granted to Delta Electricity on 16 February 2012
authorised the "construction and operation of new ash placement areas at the
Lamberts South and Lamberts North sites to cater for the ash generated from
the existing Mt Piper Power Station and the proposed Mt Piper Power Station
Extension" subject to conditions.

EnergyAustralia acquired the Piper Power Station in 2013.

Ash emplacement has occurred under the Project Approval at the Lamberts
North Ash Repository since 2013 but not yet at the Lamberts South Ash
Repository. No brine conditioned ash has been emplaced in the Lamberts North
Ash Repository to date.

The conditions of the Project Approval relevantly operate to require:

e implementation of Lamberts North Ash Placement Project Operation
Environmental Management Plan dated May 2013 (OEMP; CDM Smith,
2013) which contains detailed environmental management framework,
practices and procedures to be adopted as part of operations at the Lamberts
North ash repository. This includes a Groundwater Management Plan and a
Surface Water Management Plan; and

¢ the carrying out of groundwater and surface water monitoring programs as
specified in the OEMP.

SCOPE OF WORKS

The following works have been implemented as part of this project, and were
based on the Scope of Works provided by EnergyAustralia and augmented
further based on our understanding of the project requirements:

e review of monitoring data (dissolved oxygen, turbidity, sulphate, salinity,
boron, manganese, iron, chloride, total phosphorus and total nitrogen) at the
existing surface water quality monitoring sites (weekly data for 1 site);

e assessment and reporting on the year of monitoring of groundwater quality
and depth of the water table at all monitoring sites (undertaken on a monthly
frequency for 9 groundwater monitoring sites);

e assessment and reporting on the year of monitoring at the Mt Piper surface
water discharge/monitoring point (LMPO01 (also referred to as LDP01 and
LDP6) and in Neubecks Creek at NC01 and WX22;

e comparison of data with the predictions in the OEMP;

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0470260/ FINAL/13 NOVEMBER 2019



1.3

assessment of trends in groundwater and surface water quality and
groundwater levels (comparison between years); and

preparation of this factual report on results of the surface and groundwater
water quality monitoring required under the Lamberts North Project
Approval, including

e interpretations and discussion of results,

e a list of occasions in the twelve month reporting period when the
Environmental Goals have not been achieved, and

¢ an update on the contingency measures currently being implemented in
accordance with the OEMP.

DOCUMENTATION REVIEWED

A review of information provided in the reports listed below has been
undertaken as part of this Annual Water Quality Monitoring Report and that
information has been relied upon:

Project Approval (Annex G);

Sinclair Knight Merz, September 2009. Mt Piper Power Station Ash Placement
Project, Project Description and Preliminary Environmental Assessment;

Sinclair Knight Merz, August 2010, Mt Piper Power Station Ash Placement
Project Environmental Assessment;

Sinclair Knight Merz, March 2011, Mt Piper Power Station Ash Placement
Project Submissions Report;

CDM Smith, December 2012, Delta Electricity, Lamberts North Ash Placement
Project Plan, Construction Environmental Management Plan (CEMP).

CDM Smith, May 2013. Lamberts North Ash Placement Project Operation
Environmental Management Plan;

Aurecon, November 2017. Lamberts North Water Conditioned Fly Ash
Placement Water Quality Monitoring, Annual Update Report 2016/17, Revision 3,
21 November 2017;

ERM, March 2019. Lamberts North Ash Placement Water Quality Monitoring,
Annual Water Quality Monitoring Report 2017/2018. Final Version 02 15 March
2019;

Local climate data from Lithgow (Cooerwull) Weather Station No: 063226
obtained from the Bureau of Meteorology (Annex H);

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0470260/ FINAL/13 NOVEMBER 2019



¢ Gauging data, presented as hydrographs, for groundwater bores supplied
by EnergyAustralia for the reporting period (Annex F); and

e Ecolab/Nalco Quality Assurance/Quality Control Program (Annex I).

In addition to the above it is acknowledged that the information presented in
this report was prepared with input by EnergyAustralia.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0470260/ FINAL/13 NOVEMBER 2019



Table 1

LAMBERTS NORTH PROJECT APPROVAL

The operation of the Lamberts North Ash Repository must comply with the
statutory requirements outlined in Table 1 below.

Summary of Approvals - Lamberts North Ash Repository

Approval/Lease/Licence Issue Date Expiry Date Details/Comments
Project Approval 16 February 2012 - Granted by the
09_0186 delegate of the

Minister for
Planning and
Infrastructure
under, Section 75]
of the EP&A Act.

The groundwater and surface water monitoring programs are required under
conditions E15 and E16 of the Project Approval. Refer the Annex G for a copy of
the Project Approval. The OEMP sets out the surface water and groundwater
monitoring requirements.

No changes to the Project Approval with respect to the surface water or
groundwater monitoring programs were noted during the 2018/19 reporting
period.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0470260/ FINAL/13 NOVEMBER 2019



Table 2

3.1

OPERATIONS SUMMARY

All ash placement operations for Mt Piper Power Station, including within the
Lamberts North Ash Repository authorised by the Project Approval, are
undertaken by a contracted specialist in ash placement. Refer to Figure 3 for a
site layout plan of the ash repository area. Lend Lease Infrastructure (LLI) is the
current service provided for EnergyAustralia in relation to all aspects of ash
placement and dust management.

A summary of operations at the Lamberts North Ash Repository area for the
2018/19 reporting period is presented in Table 2.

Lamberts North Ash Repository - Operations Summary

Activity Previous This Reporting
Reporting Period

Period 2018/19
2017/18

Ash delivered to site (T) 555,354 153,217

Volume of water co-placed (ML) 89.90 Unknown

Total ash footprint (ha)? 19.8 19.8

Area of repository capped (ha) 0 0

ASH PLACEMENT AND GEOMETRY

The Lamberts North Ash Repository is built to the south of an embankment of
compacted mine spoil which was constructed in the northern end of Huon
Gully to retain ash from Mt Piper Power Station facility. The Lamberts North
Ash Repository has approval for the placement of brine-conditioned or water-
conditioned fly-ash and furnace bottom ash from Mt Piper Power Station.
However, EnergyAustralia have advised that only water-conditioned fly ash
and furnace bottom ash has been handled and placed within Lamberts North
since operations commenced. EnergyAustralia have also indicated that the
water that is used to condition the ash is sourced from the cooling towers at the
Mount Piper Power Station. The conditioning of the ash occurs at the Mt Piper
Power Station facility, where the water conditioned ash is then transferred via
trucks to Lamberts North for disposal (as per CDM Smith, 2013).

The OEMP states that brine conditioned ash is to be placed only above an RL of
946 m AHD, in accordance with the groundwater modelling completed (CDM
Smith 2013). However, as noted above, no brine conditioned ash has been
emplaced within the Lamberts North Ash Repository to date.

Under the OEMP the ash at Lamberts North is to be placed in 0.5 m to 1 m lifts,
in pads with materials that have been moisture-conditioned with water placed
into the lower layers to an elevation specified in the approved design drawings.
The sequence of ash placement was initially in the most northerly part of the
site, continuing towards the eastern and southern parts of Lamberts North.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0470260/ FINAL/13 NOVEMBER 2019



The ash deposited at Lamberts North is to be treated to achieve an average
compaction of 95%, relative to its maximum standard compaction, through the
controlled combination of water addition and mechanical compaction with the
use of rollers and rubber-tyred vehicles. The ash is to be deposited in layers and
stepped to produce an overall batter slope of an approximate measurement of
1(V):4(H), with benches added to every 10 m in change of the height vertically
(as per CDM Smith, 2013). Aurecon (2017) noted that once the repository
reaches an elevation of 937 m AHD it is to be joined with the adjacent Mt Piper
Ash Repository water conditioned ash area to the east. Once the Lamberts
North Ash Repository has met its maximum RL of 960 m AHD it is to be capped
(CDM Smith 2013).

It is understood that water conditioned ash continued to be deposited across
the Lamberts North Ash Repository during the September 2018 to August 2019
reporting period; refer to Figure 4 for a plan showing the areas where fresh
water conditioned ash was placed. Based on information supplied by
EnergyAustralia NSW, a total of 153,217 tonnes of ash was placed in the ash
repository.

The ash repository elevations were reported to be approximately 940 m AHD
by CEH Survey (2018) during the 2017/18 reporting period. The elevation of
the top of the ash repository area as at July 2019 was approximately 944 m AHD,
refer to Annex J. With this increase in elevation, the Lamberts North Ash
Repository is now contiguous with the separately approved Mt Piper Ash
Repository to the west which receives brine conditioned ash. The plan provided
by EnergyAustralia is provided below.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0470260/ FINAL/13 NOVEMBER 2019



4.1

Table 3

ENVIRONMENTAL SETTING

Details of the environmental site setting are presented in the following sections
to provide some context to the surface water and groundwater assessments
presented in Sections 6 and 7.

CLIMATE

The climate data was sourced from the Bureau of Meteorology (BoM) (2019)
Lithgow (Cooerwull) Weather Station No: 063226, located approximately 16 km
south-east from the Mt Piper Power Station. This was the closest operational
weather station to the site for the 2018/19 reporting period. A summary of the
climate data is presented in Table 3 below and a copy of the data is presented in
Annex H.

Local Climate Data for 2018/19 Reporting Period’ (BoM 2019)

Month Rainfall Total (mm)  Min. Temperature Max. Temperature

Q) (0
September 2018 55.3 -3.8 23.8
October 2018 90.5 0.6 27.1
November 2018 133.4 2.2 29.1
December 2018 126.6 5.2 33.8
January 2019 109.2 124 36.1
February 2019 20.6 6.4 323
March 2019 108.4 4.7 30.5
April 2019 21.3 -0.3 26.2
May 2019 37.9 -2.0 19.6
June 2019 40.0 -6.3 17.9
July 2019 18.1 -5.7 16.9
August 2019 271 -6.7 19.0
TOTAL/MIN/MAX 788.4 -6.7 36.1

The results show the total rainfall for the reporting period was 788.4 mm. This
is higher than the total reported rainfall for the 2017/2018 reporting period of
484.6 mm (ERM, 2019) and is generally consistent with the average annual
rainfall between 2012 and 2017 which was reported by Aurecon (2017) to be
756.5 mm/ year.

The average monthly rainfall for the current reporting period of
65.7 mm/month is higher than the average rainfall of 40.38 mm/month
reported in the previous reporting period. The current monthly average of
65.7 mm/month is relatively consistent with the long-term average of
72 mm/month reported by Aurecon (2017).

1 Reporting period 01 September 2018 to 31 August 2019.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0470260/ FINAL/13 NOVEMBER 2019



4.2

4.3

GEOLOGY

The Lamberts North Ash Repository is adjacent to the Mt Piper Ash Repository
and is located in the western area of the Sydney geological basin, in the
Illawarra Coal Measure. The coal measures are in the order of 40 m thick,
underlain by the Shoalhaven Group comprising sandstone and siltstone (SKM
2010). The underlying geology from surface to depth is summarised below
(from SKM 2010):

e Lidsdale Seam (1-1.5 m) - Interbedded high ash coal and shale;

e Blackmans Flat Conglomerate (up to 20 m) - coarse sandstone and
conglomerate;

e Lithgow Seam (2-3 m);

e Marrangaroo Conglomerate (about 20 m) - massive sandstone and
conglomerate, with some boulders; and

e Shoalhaven Group (>20 m) - marine sandstone, siltstone and mudstone,
sulphide-bearing and acid-generating in places.

HYDROGEOLOGY

The coal measures are considered to act as semi-confined aquifers given their
higher yields compared to surrounding lithologies and hydraulic conductivities
(SKM 2010).

Groundwater elevation contours indicate a component of groundwater flow to
the south and south-east from the Lamberts North Ash Repository.
Additionally, the groundwater elevation contours indicate a component of
groundwater flow to the east and north-east, towards Neubecks Creek.
Groundwater elevations in the vicinity of D11 and D10 to the north, west and
south-west of the repository respectively in the order of 911 m AHD (with an
anomalous reading of 906 m AHD at D10 in August 2019), declining to below
909 m AHD to the south and south-east of the repository (e.g. D19) and to
approximately 904 m AHD in the vicinity of Neubecks Creek at DS8. The
groundwater flow directions have remained relatively consistent throughout
the monitoring period based on groundwater contour plans prepared for each
season. Groundwater contour plans are presented in Figures 6a to 6d.

Historically groundwater seepage from beneath the Mt Piper Ash Repository
would have been collected in the Groundwater Collection Basin located to the
east of the Mt Piper Ash Repository (SKM, 2010). In 2012, this basin was filled
in with mine workings as part of the construction of the adjacent Lamberts
North ash repository. Aurecon (2017) noted that prior to the placement of ash
in the Groundwater Collection Basin, the bottom of the basin was covered with
mine spoil to a maximum level of RL 917 mAHD (4 m above the maximum
estimated groundwater level), with ash placed above this RL.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0470260/ FINAL/13 NOVEMBER 2019



4.4

HYDROLOGY

The Lamberts North Ash Placement Area is within the Upper Coxs River
Catchment. The main drainage in this area is Neubecks Creek which drains
from the area west and north of Mt Piper Power Station towards the east and
south-east. Mount Piper Power Station and associated ash storage areas are
within the catchment of Neubecks and Wangol Creek, tributaries of the Coxs
River. Neubecks Creek is located approximately 150 m from the north-eastern
edge of the ash storage area. Neubecks Creek joins Wangol Creek (also known
as Neubecks Creek in this area) which runs the length of the north-eastern edge
of the ash storage area. Wangol Creek joins Coxs River approximately 3.16 km
east of the Site.

Coxs River makes up part of the Warragamba water catchment, Sydney’s
largest of five drinking water catchments (WaterNSW, 2018). Historically, Coxs
River flow has been affected by three major factors: the construction of the Lyell
Dam; regional climatic variations; and land clearing in the upper and central
parts of the river (Young et al. 2000). As a result of clearing the land for pastures,
Coxs River supports cattle and sheep grazing as its largest single land use.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0470260/ FINAL/13 NOVEMBER 2019
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5.1

5.2

ENVIRONMENTAL GOALS

SURFACE WATER ENVIRONMENTAL GOALS

In order to assess for potential effects on surface water quality in receiving
surface waters adjacent to the Lamberts North Ash Repository, Surface Water
Environmental Goals have been set out in the OEMP. The Surface Water
Environmental Goals apply to the following surface water monitoring sites: the
Final Holding Pond Weir (LMP01); Upstream Neubecks Creek (NCO01); and
Neubecks Creek (WX22), as shown on Figure 5.

The Surface Water Environmental Goals take into consideration local baseline
surface water conditions in Neubecks Creek prior to the commencement of ash
placement in the Stage I area (eastern side) of the Mt Piper Ash Repository
(referred to as pre-placement). Baseline conditions were specifically established
based on the 90t percentiles of the water quality dataset from monitoring site
WX22 in Neubecks Creek.

Aurecon (2017) also presented a set of additional baseline values for copper and
nickel which were developed based on the dataset from October 2012 to August
2013 at WX22, to capture potential changes which have occurred to the surface
water environment since the operation of the Mt Piper Ash Repository, but
prior to the commencement of operation of the Lamberts North Ash Repository.

The Surface Water Environmental Goals adopted for this assessment? are as per
the OEMP and are presented in Annex B.

GROUNDWATER ENVIRONMENTAL GOALS

In order to assess for potential effects on groundwater which may potentially
discharge to nearby surface waters adjacent to the ash repository site,
Groundwater Environmental Goals have been set out in the OEMP.

The Groundwater Environmental Goals are generally based on the ANZECC
water quality guidelines, which are applicable to receiving waters rather than
directly to groundwater. The Groundwater Environmental Goals have
therefore been applied to the groundwater monitoring sites located cross-
gradient/south of the Lamberts North Ash Repository, up-gradient/adjacent
the Lamberts North Ash Repository (down-gradient of the Mt Piper Ash
Repository), down-gradient/adjacent to the Lamberts North Ash Repository
and adjacent to Neubecks Creek with the objective of identifying where impacts
above the Groundwater Environmental Goals exist.

2 The drinking water guidelines referenced in ANZECC (2000), NHMRC (1996) have since been
superseded by the Australian Drinking Water Guidelines 6, 2011 (revised October 2017, NHMRC
2011) and Australian and New Zealand Governments (ANZG) (2018), Australian and New
Zealand Guidelines for Fresh and Marine Water Quality and consideration should be given to
revising the Environmental Goals as part of the update proposed to the OEMP.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0470260/ FINAL/13 NOVEMBER 2019
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5.3

54

Similar to the surface water approach, the Groundwater Environmental Goals
also consider local baseline groundwater conditions in the former Groundwater
Collection Basin (GCB), also known as the Huon Gully mine void, prior to the
backfilling of this basin in 2012 as part of the construction of the Lamberts North
ash repository. Baseline conditions (in pre-2000) were specifically established
based on the 90t percentiles of the water quality dataset from monitoring
undertaken at this location, as presented in the OEMP.

Aurecon (2017) also presented a set of additional baseline values for copper,
iron and manganese which were developed based on the dataset from October
2012 to August 2013 at MPGM4/D9, to capture potential changes that had
occurred in the underlying aquifer since the operation of the Mt Piper Ash
Repository, but prior to the commencement of operation of the Lamberts North
Ash Repository.

The Groundwater Environmental Goals adopted for this assessment® are
presented in Annex C.

OPERATIONAL ENVIRONMENTAL MONITORING PLAN (OEMP)

The OEMP outlines the framework to manage environmental aspects associated
with the operation of the Lamberts North Ash Repository. With respect to the
management of surface water and groundwater at the site, the plan outlines the
following sub-plans:

e Section 6.4 (of OEMP): Groundwater Management and Monitoring Plan
(GMMP), to address Conditions D3 (b), E15 and E17 of the Project Approval;
and

e Section 6.5 (of OEMP): Soil and Surface Water Management Plan to address
Conditions D3 (c) and E16 of the Project Approval.

GROUNDWATER MODEL PREDICTIONS

The groundwater modelling prepared by CDM Smith (2012) outlined the
following predictions with respect to the groundwater model:

e Ash placement was considered highly unlikely to adversely affect the two
aquifers underlying the ash repository, with the project design modified to
prevent any groundwater contamination from occurring including
provision of a sufficient separation distance between maximum
groundwater level and the ash placement (CDM Smith, 2013);

3 The drinking water guidelines referenced in ANZECC (2000), NHMRC (1996) have since been
superseded by the Australian Drinking Water Guidelines 6, 2011 (revised October 2017, NHMRC
2011) and Australian and New Zealand Governments (ANZG) (2018), Australian and New
Zealand Guidelines for Fresh and Marine Water Quality and consideration should be given to
revising the Environmental Goals as part of the update proposed to the OEMP.
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¢ Groundwater modelling demonstrated that the water present in Huon Drain
is largely groundwater from the intersection of Huon Void with the water
table (CDM Smith, 2013);

¢ The maximum groundwater level in the southern end of the ash repository
was identified as 912.5 m AHD, 2.5 m above the nominal or normal RL
910 m AHD (CDM Smith, 2012);

e The model suggested that groundwater levels across the site were at
maximum levels during monitoring due to wet weather patterns.
Accordingly the model suggests that groundwater will not rise any further
than predicted and will therefore remain at least 4 m below the base of the
ash repository under a 1in 100 year Average Recurrence Interval (ARI) event
and steady state normal conditions (CDM Smith, 2012);

e The model indicated that no impact on normal groundwater and surface
water quality parameters is expected (CDM Smith, 2012); and

e Preliminary predictions of sulphate and TDS levels indicated that there were
also unlikely to be impacts associated with compounds such as boron,
manganese, nickel, zinc, molybdenum, copper, arsenic and barium (CDM
Smith, 2012).

A separate environmental investigation into the surface and groundwater
impacts associated with the ash repositories at Mt Piper Power Station is
currently underway. As part of this investigation an updated Conceptual Site
Model has been prepared and presented to key stakeholders. Further
investigations to address the data gaps identified are being carried out and a
Numerical Groundwater Model is being prepared to inform assessment of
reasonable and feasible management and mitigation options. Once this
investigation is completed, the OEMP, including the Groundwater
Management Plan and Surface Water Management Plan, will be updated to
reflect the key findings and the further contingency measures proposed.
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6.1

6.2

Table 4

6.3

SURFACE WATER ASSESSMENT

OBJECTIVE

The objective of the surface water monitoring program is to monitor the impacts
of ash placement activities occurring under the Project Approval on Neubecks
Creek and Lamberts Gully having regard to the Surface Water Environmental
Goals. The condition of the surface water down-stream of the ash repository is
also compared to surface water quality conditions up-stream of the ash
repository to assess for any potential changes in water quality.

SURFACE WATER MONITORING LOCATIONS AND FREQUENCY

A summary of the surface water monitoring site locations is presented in Table 4
below and shown on Figure 5.

Surface Water Monitoring Site Network and Frequency

Site Location Description Monitoring
ID Frequency
LMP01 Final Holding Pond Weir - Licence discharge/monitoring Weekly12
(also point is located north-west of the Mt Piper Ash Repository.

referred to  This monitoring site is located in an upstream position
as LDP01  relative to the Lamberts North Ash Placement Area.
and LDP6)
NCO01 Located in Neubecks Creek. This monitoring site is located = Weekly!/Monthly?2
upstream to the Lamberts North Ash Placement Area and to
the north of the Mt Piper Ash Repository and is an aquatic
life background site.
WX22 Located in Neubecks Creek at a stream gauge to the Weekly!/Monthly?2
east/down-stream of the Mt Piper and Lamberts North Ash
Repositories and monitoring site LDP01. This monitoring
site is also situated down-stream of monitoring bore D8.

1.  Selected field parameters monitored on a weekly basis (see Section 6.4 below)
2. Monitoring undertaken by analytical laboratory Nalco Water - Ecolab

SURFACE WATER MONITORING METHODOLOGY

Surface water quality monitoring was undertaken by Nalco Water - Ecolab
(Nalco) on behalf of EnergyAustralia. Information on Nalco’s general
monitoring methodology, supplied by EnergyAustralia, indicates that
sampling was performed by trained personnel in accordance with Nalco
internal procedures and relevant parts of Australian Standard AS5667 Water-
quality Sampling, for which the laboratory holds NATA accreditation.

Nalco documentation states that pre-labelled sample containers are used and
the containers are prepared to ensure that samples are preserved in accordance
with Australian Standard 5667.1:1998 and Standard Methods for the
Examination of Water and Wastewater, 22nd Edition (APHA).
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6.4

Eskies and freezer packs are used by Nalco to maintain the integrity of the
samples during transport from the sampling sites to the laboratory.
Conductivity, pH and temperature are measured in the field using a calibrated
instrument, with all other parameters measured by a NATA Accredited
Laboratory (Nalco, undated). A summary of the surface water sample
analytical schedule is presented Section 6.4.

SURFACE WATER QUALITY DATASET

Samples were obtained by Nalco for either field or laboratory analysis in
accordance with the following monitoring and analysis schedule:

e pH - weekly laboratory measurement (LMPO1 only) and monthly field
measurement;

e Electrical Conductivity (EC) - monthly field measurement (WX22, LMP01
and NCO01) and weekly lab measurement at LMP01;

¢ Dissolved Oxygen (DO) - monthly field measurement;
e Total Dissolved Solids (TDS) - monthly laboratory analysis;

e Temperature (°C) - monthly field measurement at WX22 only (and one
occasion in September 2018 at NCO01);

e Redox - field measurement on one occasion at LMP01 and NCO01 in
September 2018;

e Total Suspended Solids (TSS) - weekly laboratory analysis (LMP01 only);

e Major anions including chloride, fluoride and alkalinity - monthly
laboratory analysis;

e Sulphate (as SOs) - weekly laboratory analysis (LMP01 only) and monthly
laboratory analysis (WX22 and NCO01);

e Major cations including calcium, potassium, magnesium, sodium - monthly
laboratory analysis;

¢ Nutrients including nitrate, nitrite and nitrogen (and on occasion ammonia
for LDP01) - monthly laboratory analysis; and

e Metals (including Al, Sb, As, Ba, Be, B, Cd, Cr (total), Cu, Fe, Pb, Mn, Hg,
Mo, Ni, Se, Ag, V and Zn) - monthly laboratory analysis.

The trace metals in surface water samples were unfiltered, except for iron and
manganese. Concentrations of aluminium, copper and zinc concentrations in
filtered water collected at all surface water monitoring points (LMP01, NC01
and WX22) were also analysed.
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6.5

Data Quality Assurance and Quality Control (QA/QC) checks for compliance
are performed by EnergyAustralia prior to the publishing of the surface water
data on a monthly basis online.

Nalco have indicated that various checks as part of internal and external
QA/QC programs are implemented. Please refer to Annex I for a copy of the
laboratory QA/QC program outline.

Evidence of the collection of field QC samples (i.e. rinsate, trip blanks or trip
spikes) during the field based programs was not provided. Further, results of
laboratory QC measures including laboratory duplicate, triplicate, internal
RPDs, method blanks or spike data were not presented in the laboratory reports
reviewed.

No other specific QA /QC information was presented in the laboratory reports
reviewed.

SURFACE WATER RESULTS

A summary of the surface water analytical results obtained for the 2018/19
reporting period against the Surface Water Environmental Goals is presented
in Table 5 below. Tabulated results along with summary statistics for each
monitoring point (minimum, maximum, 50t percentile and 90t percentile) are
presented in Annex B and shown on Figure 7a.
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Table 5 Surface Water Monitoring Results - 2018/19

Analyte/Location Surface Water Concentration Range
Neubecks Final Lamberts Neubecks Creek  Surface Water
Creek Holding North at WX22 Pre- Environmental
(WX22) Pond Weir Upstream placement 90th Goal
(LMPO01) Background Percentilea
(NCo1)
pH (field) 6.8-77 6.8-77 6.2-7.6 6.7-7.8 6.5 - 8.0k
pH (laboratory) NA 6.9 -8.2 NA 6.7-7.8 6.5 - 8.0k
Conductivity (uS/cm) 272 -1240 0.1-980 211 - 607 894 2,200¢
TDS and Major Ions (mg/L)
TDS 218 - 805 140 - 554 119 - 369 580 1,5004
Sulphate (as SO4) 37.9-429 13 -340 153 -175 332 1,000¢
Chloride 6.9-955 4.1-405 1.88-24.1 22 350F
Fluoride <01-11  0.088-0.288  0.08-0.22 0.338 1.58
Trace Metals (ug/L)

Arsenic <1 <1-2 <1-1 <1 24pb
Barium 10-50 19 - 64 22 -43 29 7008
Beryllium NA <1 <1 <1 100!
Boron <50 - 150 60 - 210 <50 -130 90 370t
Cadmium <0.1 <0.1 <0.1 <1 0.85h
Chromium (total) <1 <1-3 <1 <1 2h
Copper <1-4 3-33 <1-5 <1 3.5h/5m
Iron (filtered)! 75 -216 31-220 110 - 484 281 300f
Iron 105 - 986 251 -1300 490 - 1480 281 300f
Mercury <0.04 <0.04-<01  <0.04-<0.1 - 0.06>
Manganese (filtered)! 73 - 1440 8-561 103 - 598 720 1,900
Molybdenum <1-1 1-5 <1-2 <1 101
Nickel 9-46 3-13 2-10 5 170/ 15m
Lead <1 <1-2 <1 <1 b
Selenium <0.2 0.2-0.6 <0.2-<10 <1 5b
Silver <1 <1 <1 - 0.05P
Zinc <5-13 11-63 <5-34 116 116i
Notes:
NA Not Available

All metals concentrations presented are from unfiltered samples, as per the OEMP

Shaded cell indicates value is equal to or exceeds the adopted criterion (Environmental Goal)

Bold indicates result is 1 - <10 times the adopted criterion

Bold and italicised indicates result is >10 times the adopted criterion

a Values adopted from OEMP

b ANZECC 2000 for Freshwater Slightly-Moderately disturbed aquatic ecosystems (Boron 90th, Pb 90th, Ni 80th,
Se 90th, Ag 90th)

¢ ANZECC 2000 - Conductivity range for lowland rivers in slightly disturbed ecosystems in south-east
Australia is 125-2200 pS/cm

41,500 mg/L based on a conversion factor of 0.68 and an EC of 2200 pS/cm lowland river conductivity for
slightly disturbed ecosystems

e ANZECC (2000) Livestock

f ANZECC (2000) Irrigation for moderately tolerant crops

8 ANZECC (2000) Drinking water guidelines

h Concentrations of cadmium, chromium and copper modified due to changes in water hardness Cd from
0.001 to 0.00085 mg/L; Cr from 0.001 to 0.002 mg/L and Cu from 0.0025 to 0.0035 mg/L

t ANZECC (2000) Irrigation LTV

j Local guideline based on 90th percentile pre-brine placement

k ANZECC (2000) pH values presented are for groundwater systems and based on aesthetic considerations
such as corrosion and fouling of pumping, irrigation and stock watering systems) for primary industries

' Concentrations of iron and manganese are filtered

m Lamberts North pre-placement 90th percentile baseline data from October 2012 to August, 2013 and
Neubecks Creek at WX22 as presented in Aurecon (2017).
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6.5.1

Up-Stream - Licence Monitoring Point

The surface water field and analytical results obtained from surface water
sample point LMPO01 (also known as LDPO1 and LDP6) for the 2018/19
reporting period are discussed below. The monitoring point is the V-notch
adjacent to the Final Holding Pond Weir. The Final Holding Pond Weir holds
stormwater collected from the Mt. Piper Power Station. The Final Holding Pond
Weir is a pollution control structure which is generally open at all times to allow
for natural flow to Neubecks Creek. However, EnergyAustralia does have the
ability to shut the structure to stop flows if required. This monitoring location
is located upstream of the Lamberts North Ash Repository (and upstream of the
Mt Piper Ash Repository) and is not considered to be impacted by the ash
repositories.

Field Parameters

Field parameters monitored at LMP01 for the 2018/19 monitoring period are
summarised below:

e Surface water pH values (field) at LMP01 ranged between 6.8 to 7.7 standard
pH units, with laboratory measured values reported between 6.9 and 8.2
standard pH units. The higher values were marginally above the ANZECC
(2000) trigger value range upper limit of 8.0 standard pH units. It is noted
that the exceedances of trigger values for pH data obtained from laboratory
analysis are potentially inaccurate due to this parameter’s sensitivity to
changes in temperature (among other factors) which can occur in the time
between sample collection and laboratory analysis. Field-based pH
measurements are often considered to have a greater reliability and
accuracy;

e Field electrical conductivity (EC) values ranged between 0.1 uS/cm (which
is likely to be an erroneous reading/recording) and 980 uS/cm and were
generally consistent with laboratory determined values ranging between
170 pS/cm and 670 pS/cm. The reported EC values were generally
consistent* with Total Dissolved Solids (TDS) concentrations (measured
monthly), which ranged from 140 mg/L to 554 mg/L. Field/laboratory EC
and TDS values were all below the Surface Water Environmental Goals of
2,200 uS/cm and 1,500 mg/L, respectively;

e Dissolved oxygen (DO) levels measured in the field ranged between
49 mg/L and 12.6 mg/L and were generally lower between November 2018
and March 2019. There are no Surface Water Environmental Goals for DO;

e Total suspended solids (TSS) were measured weekly and were generally
variable with higher concentrations noted in January and February 2019. TSS
ranged from 2 mg/L to 200 mg/L. There are no Surface Water
Environmental Goals for TSS; and

4 Based on approximate EC to TDS conversion factor of 0.65
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e Turbidity generally ranged from 7.8 to 100 NTU. There are no Surface Water
Environmental Goals for turbidity.

Major and Minor lons

Major and minor ion concentrations in surface water from LMP01 were below
the relevant Surface Water Environmental Goals.

Metals

Throughout the reporting period, various metals were identified at
concentrations above the Surface Water Environmental Goals (the ANZECC
(2000) or local guideline concentration) in surface water samples from LMPO1.
A summary of the results reported above the Surface Water Environmental
Goals during the 2018/19 reporting period is presented below:

e Concentrations of chromium were reported at <1 - 3 ng/L throughout the
period of reporting. The exceedance of the Environmental Goal value of
2 ug/L occurred during the March 2019 sampling event;

e Copper concentrations ranged between 3 pg/L and 33 pg/L, consistently
exceeding the pre-placement level of 1 pg/L during the reporting period,
with a peak concentration of 33 pg/L noted in July 2019. Copper
concentrations did not exceed the Surface Water Environmental Goal of
3.5 ug/L during November 2018, March 2019 and April 2019. These results
are not influenced by the ash repository and are considered to be
representative of background surface water quality;

¢ Concentrations of iron (filtered) ranged between 31 ng/L and 220 ug/L and
were below the Surface Water Environmental Goal of 300 pg/L. These
results are not influenced by the ash repository and are considered to be
representative of background surface water quality. Available unfiltered
iron results from every month between September 2018 and November 2018
and February 2019 and September 2019 exceeded the Surface Water
Environmental Goal;

e Mercury concentrations were consistently below the lab limits of reporting;
however, the higher limit of reporting (<0.1 pug/L) exceeded the Surface
Water Environmental Goal of 0.06 ng/L in September 2018.

¢ Silver concentrations were reported below the limit of reporting (of <1 ug/L)
for the entire monitoring period; however, the limit of reporting exceeded
the Surface Water Environmental Goal of 0.05 png/L. No pre-placement
trigger levels are available for silver; and

e Concentrations of aluminium, phosphorus, strontium and vanadium were
intermittently tested for and detected at concentrations above the limits of
reporting in the surface water samples collected from LMP01, however, no
Surface Water Environmental Goals apply to these parameters.
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6.5.2

Results for surface water samples from LMP01 were below the adopted Surface
Water Environmental Goals, with the exception of copper (up to 33 ug/L),
chromium (single event reported at 3 pg/L), unfiltered iron (up to 1,300 ng/L)
and silver (<1 pg/L). The detections are considered to be related to the
background water quality in the area given this site location is up-stream of the
Mt Piper Ash Repository and is not considered to be impacted by the ash
repository.

Up-Stream - Neubecks Creek

The surface water field and analytical results obtained from sample point NCO01
located in Neubecks Creek, for the 2018/19 reporting period are discussed
below and presented in Annex B. This monitoring location is located up-stream
of the Lamberts North Ash Repository.

Field Parameters

Field parameters in surface water monitored at NC01 are summarised below:

e pH (field) ranged from 6.2 to 7.6, with only one pH reading, in September
2018, occurring outside the environmental goal range of 6.5 - 7.6;

e Field electrical conductivity (EC) values ranged between 211 uS/cm to
607 uS/cm and were generally consistent with laboratory determined TDS
values ranging between 119 mg/L and 369 mg/L. EC and TDS were all
below the Surface Water Environmental Goals of 2,200 uS/cm and
1,500 mg/L, respectively.

e DO (field) ranged from 4.1 mg/L to 11.8 mg/L throughout the monitoring
period. No Surface Water Environmental Goals apply to DO; and

e Turbidity ranged from 6.4 NTU to 24.4 NTU across the monitoring period
and was generally variable. No Surface Water Environmental Goals apply
to turbidity.

Major and Minor lons

Major and minor ion concentrations in surface water from NCO01 were below
the relevant Surface Water Environmental Goals.

Metals

Throughout the monitoring period elevated concentrations of various metals
were identified at concentrations above Surface Water Environmental Goals
(the ANZECC (2000) or local guideline concentrations). A summary of the
results reported above the Surface Water Environmental Goals during 2018/19
reporting period is presented below:

e Copper concentrations ranged between <1 ng/L and 5 ug/L, with only the
one sample from July 2019 exceeding the Surface Water Environmental Goal
of 3.5 ug/L;
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6.5.3

e Concentrations of iron (filtered) ranged between 116 pg/L and 484 ng/L,
with results from September, November and December 2018 and April, May
and July 2019 exceeding the Surface Water Environmental Goal of 300 ng/L.
Available unfiltered iron results from every month between September 2018
and August 2019 exceeded the Surface Water Environmental Goal.

e Silver concentrations were reported below the limit of report (of <1 ug/L)
for the entire reporting period, noting that the limit of reporting exceeds the
Surface Water Environmental Goal of 0.05 pg/L. No pre-placement data is
available for silver.

Concentrations of aluminium, phosphorus, vanadium and strontium were
tested for. Of these, aluminium, phosphorus and strontium were measured at
concentrations above the limits of reporting in the surface water samples
collected from the NCO01; however, no Surface Water Environmental Goals
apply to these parameters for comparison.

Down-Stream - Neubecks Creek

The surface water field and analytical results obtained from sample point
WX22, located in Neubecks Creek, for the 2018/19 reporting period are
discussed below and presented in Annex B. This monitoring location is located
down-stream of the Mt Piper and the Lamberts North Ash Repositories.

Field Parameters

Field parameters monitored at WX22 are summarised below:

e pH (field) ranged from 6.8 to 7.7 standard pH units, with all pH results
within the Surface Water Environmental Goal pH range of 6.5 - 8.0 standard
pH units;

o Field electrical conductivity (EC) values ranged between 272 pS/cm and
1240 pS/cm and were generally consistent with laboratory determined TDS
values ranging between 218 mg/L and 805 mg/L5>. EC (field) and TDS (lab)
values did not exceed the Surface Water Environmental Goals of
2,200 uS/cm and 1,500 mg/L, respectively;

e DO (field) concentrations ranged from 7.9 mg/L to 14.8 mg/L throughout
the monitoring period. No Surface Water Environmental Goals apply to DO;
and

e Turbidity ranged from 1.1 NTU to 50.9 NTU across the monitoring period
and was generally variable. No Surface Water Environmental Goals apply to
turbidity.

5 Based on approximate EC to TDS conversion factor of 0.65.
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6.6

Major and Minor lons

Major and minor ion concentrations in surface water from WX22 were below
the relevant Surface Water Environmental Goals.

Metals

Throughout the reporting period elevated concentrations of various metals in
surface water from WX22 were identified at concentrations above the adopted
Surface Water Environmental Goals (the ANZECC (2000) or local guideline
concentration). A summary of the results reported above the Surface Water
Environmental Goals during the 2018 /19 reporting period is presented below:

e Copper concentrations ranged between <1 ng/L and 4 ug/L, with only the
one sample from April 2019 exceeding the Surface Water Environmental
Goal of 3.5 ug/L;

e Concentrations of iron (filtered) ranged between 75 pg/L and 216 pg/L and
were below the Surface Water Environmental Goal of 300 pg/L. Available
unfiltered iron results from September 2018 to April 2019 exceeded the
Surface Water Environmental Goal;

e Nickel concentrations ranged from 9 pg/L to 46 pg/L, with the highest
concentration reported in August 2019. Exceedances of the Surface Water
Environmental Goal of 17 pg/L, were also reported in September 2018,
March 2019, April 2019 and July 2019; and

e Silver concentrations were all reported below the laboratory limit of
reporting of <1 pg/L, noting that the limit of reporting exceeds the Surface
Water Environmental Goal of 0.05 ng/L. No pre-placement data is available
for silver.

Concentrations of aluminium, phosphorus, strontium and vanadium were
tested for and, except for vanadium, were present at concentrations above the
limits of reporting in the surface water samples collected from the WX22,
however, no Surface Water Environmental Goals apply to these analytes.

DISCUSSION

Neubecks Creek results at WX22 were generally below the Surface Water
Environmental Goals, with the exception of copper (up to 4 ng/L) and nickel
(up to 46 pg/L) which intermittently exceeded the Surface Water
Environmental Goals during the 2018/19 reporting period.

The elevated concentrations of iron during the 2018/19 reporting period are
considered to be related to the background surface water quality in the area,
based on the background surface water results from LMPO1 and NCO01. The
elevated concentrations of manganese are also in part considered to be
associated with background conditions, with concentrations above the limits of
reporting identified at LMP01, NCO1 and WX22.
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6.6.1

Table 6

Higher concentrations of calcium, magnesium and bicarbonate were reported
in the same samples as increased concentrations of barium, boron, manganese
and nickel during March, April, July and August 2019 in WX22, a relationship
evident to date only during the 2018/19 reporting period. The affect is not
considered to be seasonal, as relatively low rainfall was measured before and
during this period. It is noted that concentrations of calcium, magnesium and
bicarbonate exist at the upstream sampling location at similar concentrations to
the downstream sampling location, therefore, these results are not considered
to be associated with the Lamberts North Repository.

Early Warning Assessment

A summary of the surface water analytical results (50t percentile) for the
2018/19 reporting period compared with the Pre-placement 90th Percentile in
Neubecks Creek at sampling locations LMP01 (upstream), NCO01 (upstream)
and WX22 (downstream) is presented in Table 6 below and shown on Figure 7b.
A requirement of the OEMP, this assessment serves to provide an early
indication of changes in surface water quality as part of contingency planning.

Surface Water Concentrations (50th Percentile) - 2018/19 Reporting Period

Analyte/Location Surface Water Concentrations Neubecks Creek at
(50% percentile) WX22 Pre-placement
90th Percentile 2
WX22 NCO01 LMPO1

pH 7.3 7.1 7.3 6.7-7.8
Conductivity (uS/cm) 549 312 390 894

TDS (mg/L) 341 182 246 580
Sulphate (as SO4) (mg/L) 124 40.1 66.5 332
Chloride (mg/L) 31.8 8.29 8.9 22
Fluoride (mg/L) 0.14 0.18 0.15 0.338
Arsenic (nug/L) <1 1 2 <1
Barium (ug/L) 19 28 30 29
Beryllium (ug/L) NA <1 <1 <1

Boron (ug/L) 90 80 115 90
Cadmium (pg/L) <0.1 <0.1 <0.1 <1
Chromium (total) (ug/L) <1 <1 1 <1
Copper (ng/L) 2 2 8 <1

fron (ug/L)° 481 969 506 281

Iron (ug/L)e 118 269 92 281
Mercury (ug/L) <0.04 <0.04 <0.04 -
Manganese (ng/L)P 311 341 130 720
Manganese (nug/L)c 238 223 60 720
Molybdenum (ng/L) 1 1 2 <1
Nickel (ng/L) 16 3 5 5

Lead (ng/L) <1 <1 2 <1

Silver (ug/L) <1 <1 <1 -
Selenium (ng/L) <0.2 0.2 0.4 <1

Zinc (ug/L) 10 7.5 28 116

Notes

a Neubecks Creek at WX22 Pre-placement 90th Percentile values for analytes (OEMP)

b Unfiltered concentration value used for iron and manganese.
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Nalco QAQC



NALCO Unit 12, 2 Eden Park Drive
Macquarie Park 2113
An Ecolab Company Phone: +61 (0) 2 8870 8434

ABN: 41 000 424 788

Ecolab/Nalco Customer Analytical Services Laboratory

Quality assurance/quality control program

The laboratory’s Quality assurance/quality control program ensures that sampling activities
and analytical data is accurate, reliable and acceptable.

The Quality assurance/quality control program consists of both internal and external
measures.

Internal

¢ Laboratory instrumentation and field equipment are calibrated at the correct intervals, as
prescribed in the relevant NATA ‘General equipment table’.

¢ Regular preventative maintenance is carried out on all key laboratory instrumentation and
field equipment.

e Trip blanks (where appropriate) are supplied to monitor contamination.

o Certified reference materials are analysed routinely.

o Duplicate analysis is conducted to check precision.

e Spike analysis is conducted to check analyte recovery

o Laboratory blanks are analysed to monitor contamination.

¢ Quality control checks on media are performed.

o All records and subsequent reports are systematically checked.

¢ Quality control charts are used to statistically monitor trends in data.

e The laboratory is regularly internally audited.

External

o Ecolab Customer Analytical Services participates in regular chemical and microbiological
external proficiency testing programs as well as NATA audits as per their surveillance
program.

Sampling and data collection

o All sampling is performed by trained personnel in accordance with procedure A-2.18 and
relevant parts of Australian Standard 5667, for which NATA accreditation is held.

e Site measurements (DO, pH, turbidity, temperature and conductivity) and sampling
observations (water depth) are recorded and reported in accordance with procedure
CA12125.
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Sample bottles

e Pre-labeled sample containers are used for routine sampling and testing.

e The sample bottles are prepared so that samples are preserved in accordance with
Australian Standard 5667.1:1998 and Standard Methods for the Examination of Water
and Wastewater, 22" Edition (APHA).

Delivery of samples

o Eskies and freezer packs are used to maintain the integrity of the samples during transport
from the sampling sites to our Customer Analytical Services Laboratory.
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CEH Repository Survey



NEW GROUNDWATER PIPE A
GRND 967.35
TOP 969.15

NEW GROUNDWATER PIPE B
GRND 968.16
TOP 968.38

NEW GROUNDWATER PIPE C
GRND 967.65
TOP 968.85

POND 1
(AS BUILT)




ERM has over 160 offices
across the following
countries and territories

worldwide

Argentina New Zealand
Australia Panama
Belgium Peru

Brazil Poland
Canada Portugal
China Puerto Rico
Colombia Romania
France Russia
Germany Singapore
Hong Kong South Africa
Hungary South Korea
India Spain
Indonesia Sweden
Ireland Taiwan
Italy Thailand
Japan United Arab Emirates
Kazakhstan UK
Malaysia us

Mexico Vietnam
The Netherlands

ERM’s Melbourne Office

Level 6, 99 King Street,
Melbourne, Victoria 3000

T: +61 3 9696 8011
F: +61 3 9696 8022

www.erm.com

ERM consulting services worldwide www.erm.com




