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INTRODUCTION

1.1 Context

This Groundwater Management Plan (GWMP or Plan) forms part of the Environmental Management Strategy
(EMS) for the Bringelly Brickworks (the facility). The Plan has been prepared following the approval of the Bringelly
Brickworks Extension Project (SSD_5684) on 3 March 2015 and a Section 96(1A) modification application (MOD1),
which was determined on 31 October 2016.

This GWMP has been prepared to address the requirements of the CoA as updated following the determination
of MOD1, the mitigation measures listed in the Bringelly Brickworks Quarry Extension Environmental Impact
Statement (EIS) and all applicable legislation, licenses and permits.

All relevant environmental plans were prepared and submitted to the DP&E in 2017, this plan represents an
updated draft to reflect required amendments and onsite procedures.

1.2 Background

Bringelly Brickworks (the facility) is a clay/shale quarry and brick making facility located at 60 Greendale Road,
Bringelly, on Lot 100 in DP 1203966 and comprises an area of approximately 104 hectares in the Camden Local
Government Area. The facility has been in operation since 1968, and in its original form it had the capacity to
process approximately 51,500 tonnes of bricks per annum.

In 1991, Boral Bricks (NSW) Pty Limited (the then owners) undertook to upgrade the facility with new technology
and increase production to ensure the continued economic viability of the site due to the age of the
manufacturing plant and machinery. The Council of the Municipality of Camden, as the approving authority
at the time, approved the Development Application on 13 September 1991 (Council ref. DA 91/1194). From 1991
until 2013, the Bringelly Brickworks facility operated under this approval, which permitted (among other things)
quarry extraction up to 200,000 tonnes per annum, the receipt of up to 96,000 tonnes of supplementary materials
and brick production up to 160,000 tonnes per annum.

In 2013, an Environmental Impact Statement (EIS) was prepared to assess the environmental impacts of an increase
in production at the facility and continued extraction of the quarry to meet the anticipated demand for its brick
products (‘Bringelly Brickworks Extension Project’, Application No. SSD_5684). The project was determined to be
State Significant Development (SSD) under Part 4, Division 4.1 of the Environmental Planning and Assessment
Act 1979 (EP&A Act) and Clause 8 State Environmental Planning Policy (State and Regional Development) 2011
(State and Regional Development SEPP).

A ground water quality assessment was completed as part of the EIS for the project by specialist water quality
consultants, Golder and Associates (2013). This assessment provided a quantitative assessment of potential water
quality impacts associated with the project.

The EIS was publicly exhibited from 6 November 2013 to 9 December 2013. The Department of Planning, Industry &
Environment (DPIE) received 12 submissions during this period, including 11 from public authorities and 1
submission from the general public who objected to the project due to its potential impacts. While none of the
government authorities objected to the project, most raised concerns about its potential impacts and/or made
recommendations for managing these impacts.

An initial Response to Submissions (RTS) to the DPIE prepared and submitted in February 2014. However, following
receipt of the RTS, DPIE received further correspondence from 7 public authorities which necessitated further
consultation between PGH, DPIE and the relevant government authorities.

This plan has been drafted by VGT and PGH Bricks and Pavers Pty Ltd (PGH) and prepared to comply with the
requirements of the modified SSD_5684.
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1.3 GWMP Approval
This GWMP has been prepared in consultation with the NSW Environment Protection Authority (EPA) who
provided comments (refer to Annexure to this report- Water Management Consultation and Correspondence).

This GWMP has also been prepared in consultation with Department of Planning, Industry and Environment-
Water (DPIE-Water) who provided comments (refer to Annexure to this report- Water Management Consultation
and Correspondence).

The Conditions of Approval relevant to this GWMP and how they are met by this plan are outlined in Table 3.

This GWMP must have also been endorsed by the Plant Manager and National Environmental Manager prior to
submission to the Secretary of the DPIE.

The GWMP is required to be submitted to the Secretary of the DPIE for approval prior to commencing the
development approved in SSD_5684 MOD 1, unless the Secretary agrees otherwise.

1.4 Consultation

Condition 18.b), Schedule 3 of the Project Approval requires that the Groundwater Management Plan be prepared
in consultation with the Environment Protection Authority (EPA) and the NSW Department of Planning, Industry
and Environment- Water (DPIE Water). A draft copy of this Plan will be provided to each of these agencies for
comment prior to submission of a final draft to the Department of Planning for approval. Telephone and Email
consultation has been undertaken with representatives from EPA and DPIE Water to support the development of
this Plan.

In summary, the EPA stated in their correspondence that they do not approve or endorse the Plan as their role
is to set environmental objectives for environmental management, not to be directly involved in the
development of strategies to achieve those objectives.

A previous draft plan has been submitted the DPIE post approval and comments were provided (see Annexure to
this report- Water Management Consultation and Correspondence). An amended draft plan was submitted in
August 2019 and further comments were in turn received from DPIE. The table below summarises these
comments relevant to groundwater management of the Site that require actions and where addressed in this
report.
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Table 1. DPIE Post Approval Environmental Management Plan Comments

\PGHE

Relevant Consent Condition Comment (from Appendix A) Where
Addressed in this
Report
A Groundwater Management Plan, which includes:
e baseline data on groundwater levels, yield and | See Section 5.4 — Please tabulate | Section 5.6
quality in surrounding aquifers; baseline groundwater quality.
Not Satisfied. .
Section 5.2
See Section 6— Reference is made to
Tables 5 and 6. These tables do not
appear in the document. Please
include the data or amend.
Not Satisfied.
e groundwater assessment and performance criteria,
including trigger levels for investigating potentially
adverse groundwater impacts;
* aprogram to monitor: See Section 8 — Please include a ]
0 groundwater inflows to the quarry pit; and | program to monitor inflows to the Section 6
quarry pit (even if they are predicted
to be minimal).
Not Satisfied.
o |mpactsd‘ of .;he development  on See Section 8 — Please include a )
surrounding aquifers; program to monitor impacts on Section 6
surrounding aquifers (even if impacts
are unlikely or predicted to be
minimal)
Not Satisfied.
e an analysis of the monitoring results to determine
long-term water levels within the quarry void; and
e a plan to respond to any exceedances of the
performance criteria. See Section 9 — Further response | Section 8
beyond investigating the source of
pollutant required.
Not Satisfied.
Other Comments
Please update all references of “NOW” to “DPIE Water”. Whole Document
The Department requires clear statements i.e. replace “should” references with “will” etc. Not Whole Document
Satisfied.
Several tables are mislabelled or omitted from the document. Not Satisfied Tables
Table 13 has been cut off. Please amend. Not Satisfied. Tables
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Consultation and Correspondence).

Table 2. NRAR Groundwater Management Plan Comments
Comment Where Addressed in this
Report
The Groundwater Management Plan must include all monitoring data gathered to date in | Section 5, Appendix B,
summary tabulated form (e.g. minimum, average, maximum, standard deviation) in the body | Appendix C.
of the document. Raw data collations are to be provided & plotted as appendices or as a
supplementary document and accompany the report in electronic form (e.g. MS Excel
spreadsheets). Sufficient data to establish baseline conditions and typical fluctuations over
several seasons is needed to meet this requirement.
Where monitoring bores have been determined to be ‘dry’, or otherwise damaged, Section 7
destroyed or rendered non-functional, the Groundwater Management Plan must set out a
program (including nominated drilling depths and a schedule for the completion of the
works) to reinstate the installation at each location if required.
The Groundwater Management Plan must include an updated project planning diagram, Figure 6

illustrating potential quarrying activities (i.e. development stages and intended extraction
activity) and nominating replacement monitoring bore locations where there is a possibility
of existing installations being damaged, destroyed or removed by ongoing site operations.

The Groundwater Management Plan must include water level elevations of all water bodies
on the site, together with groundwater elevations measured on the same day, and provide a
discussion of the relative levels in respect of hydraulic gradients and flow directions in the
body of the document. Section diagrams illustrating the relative elevations of the existing
(and any proposed) quarry pits and groundwater levels need to be included to support the
calculations of groundwater take volumes.

Section 5, Section 7,
Figure 4, Figure 5

The Groundwater Management Plan must provide a tabulated summary of all dates (as well
as descriptions of the advice received) when consultation with DPIE- Water staff occurred to

See Annexure to this
report- Water

potentially adverse groundwater impacts that are to be applied to the groundwater
monitoring bores relating to both changes in levels and quality to demonstrate that the
relevant part of Condition 18(f) has been met.

demonstrate Condition 18(b) has been met. Management
Consultation and
Correspondence.
The Groundwater Management Plan must clearly describe the trigger levels for investigating | Section 8

The Groundwater Management Plan must clearly describe the program to monitor the
groundwater inflows to the existing quarry pit and the impacts of the development on
surrounding aquifers to demonstrate that the relevant part of Condition 18(f) has been met.

Section 6,Section 7

The Groundwater Management Plan must clearly describe the analysis of the monitoring
results to determine long-term water levels within the quarry void to demonstrate that the
relevant part of Condition 18(f) has been met.

Section 5, Section 7,
Section 10.6

The Groundwater Management Plan will need to include a reconsideration of the response
to any exceedances of the performance criteria required under the relevant part of
Condition 18(f) to incorporate the analyses of measured site data and specific trigger levels
determined for the groundwater monitoring bores.

Section 8, Section 10

The Groundwater Management Plan must clearly set out a quantification of the range of
groundwater take under different seasonal conditions (i.e. wet and dry months) and detail
the calculations used to derive the volumes to demonstrate compliance with the licensing
provisions of the Water Management Act 2000 and the requirements of the NSW Aquifer
Interference Policy 2012.

Section 7

The Groundwater Management Plan must clearly set out a strategy for obtaining licensed
entitlement from the Sydney Basin Central Groundwater Source to account for the
calculated take.

Section 3.4, Section 7
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Comment Where Addressed in this
Report
The Groundwater Management Plan must include a precise schedule for the revision, Section 10.6

reporting and review of the Groundwater Management Plan on a regular basis or as a result
of a change in the site operations.

A suitably credentialed hydrogeological consultant must prepare the revised Groundwater Appendix D
Management Plan and the Water Management Plan in accordance with Condition 18(a).
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PURPOSE AND OBJECTIVES

2.1 Purpose

The purpose of this Plan is to describe how PGH proposes to manage potential impacts to groundwater
generated by the facility. This document has been prepared to satisfy the SSD_5684 MOD1 conditions of consent
requiring a Groundwater Management Plan.

2.2 Objectives
The key objective of the GWMP is to ensure that impacts to the downstream environment are minimised.

To achieve this objective, PGH will undertake the following:

Ensure appropriate environmental controls and procedures are implemented to minimise the potential
for adverse groundwater quality impacts to identified sensitive receivers and the local community;

Manage groundwater quality impacts, if they occur, through a systematic analysis of mitigation strategies;

Ensure environmental management measures identified in Table 11 are implemented to address the
relevant CoA outlined in Table 3;

Ensure appropriate measures are implemented to comply with all relevant legislation and other
requirements as described in Section 3 of this GWMP: and

Develop a set of performance criteria and appropriate environmental management measures for the site.
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ENVIRONMENTAL REQUIREMENTS

3.1 Relevant Legislation and Guidelines
3.1.1 Legislation
Legislation relevant to Groundwater quality management includes:

e Environmental Planning and Assessment Act 1979 (EP&A Act);

e Protection of the Environment Operations Act 1997 (POEO Act);
e Water Act 1912;

e Water Management Act 2000;

e Sydney Water Act 1994;

e Protection of the Environment Operations Regulation 2000; and

e The Water Sharing Plan for the Greater Metropolitan Region Unregulated River Groundwater Sources
2011.

3.1.2 Guidelines and Standards
The main guidelines, specifications and policy documents relevant to this GWMP include:

o Approved Methods for the Sampling and Analysis of Water Pollutants in New South Wales (Gazette no 54
of 12 March 2004 p 1150);

e Managing Urban Stormwater, Volume 2E, Mine and Quarries (Department of Environment and Climate
Change, New South Wales, June 2008);

e DECC Managing Urban Stormwater - Soils and Construction V1 (2004); and

e The Australian and New Zealand Environment Conservation Council Guidelines (ANZECC guidelines).
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3.2 Minister’s Consent Conditions
This document has been prepared to satisfy the SSD_5684 MOD 1 conditions of consent requiring a Groundwater
Management Plan. The Conditions of Approval relevant to this GWMP are listed in Table 3. A cross reference is
also included to indicate where the condition is addressed in this GWMP or other environmental management

documents.

Table 3. Conditions of Approval relevant to the GWMP
Requirement

Condition

PG

Where Addressed in

BRICKS& ™
PAVERS

Groundwater Management
Plan

(Condition 18)

The Applicant shall prepare and implement;

(f) a Groundwater Management Plan for the
development to the satisfaction of the Secretary,
which includes:

baseline data on Groundwater levels, yield
and quality in surrounding aquifers;

Groundwater assessment and performance
criteria, including trigger levels for
investigating potentially adverse
Groundwater impacts;

a program to monitor:

0 Groundwater inflows to the quarry pit;
and

0 impacts of the development on
surrounding aquifers;

an analysis of the monitoring results to
determine long-term Groundwater levels
within the quarry void; and

A plan to respond to any exceedances of
the performance criteria.

this plan

GWMP (This plan)

Section 5

Section 5.2

Section 7

Section 6

Section 5.2

Section 8
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3.3 Licenses and permits
The Environment Protection Authority (EPA) issued the Brickworks with licence number 1808. No groundwater
monitoring requirements are listed in the Licence.

3.4 Water Access Licence

The Water Management Act 2000 identifies basic landholder rights and when access licenses are required. The
harvestable water right is defined in terms of and equivalent dam capacity, the Maximum Harvestable Right Dam
Capacity (MHRDC). Schedule 1 of the Water Management Regulation exempts certain classes of dam including
those dams solely for the capture, containment and recirculation of drainage and/or effluent, consistent with best
management practice or required by a public authority to prevent the contamination of a water source. Therefore,
as the on-site dams are used solely for the capture, containment and reticulation of drainage, consistent with best
management practice to prevent impacts to Thompsons Creek, the dams are exempt from the need to obtain a
licence under the WM Act.

The site does however have 3 surface water access licences;
1. WAL 26259 = 150 ML
2. WAL 26257 =6.5 ML
3. WAL 25987 = 152.5 ML

In addition there are 4 groundwater bores (drilled in the EIS) licenced in perpetuity for monitoring under
10BL605770. Only 3 of these are functioning.

Although the site has not currently encountered groundwater, future stages may intercept groundwater and
approval is being sought for future take of groundwater prior to extraction below the groundwater level. Predicted
inflows to the void from the EIS ranged from 0.1 to 1.0L/s.
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EXISTING ENVIRONMENT

4.1 Site Location and Overview

The project site is currently used for quarrying, brick production and associated activities. The brickworks and
quarry are located on an approximately 385.55 hectare property owned by PGH Limited, which is located at 60
Greendale Road, within the Camden local government area and is approximately 55 km southwest of the Sydney
central business district (Refer to Figure 1).

The brick making facility along with various administration buildings, a finished brick storage yard, staff car park
and internal road network is generally contained within the northern part of the project site (refer to Figure 2),
and is set back approximately 200 m from Greendale Road.

Existing quarrying activities have substantially altered the natural landform, with various voids and elevated
stockpiles present in the active, north-western part of the project site. Other significant landforms on the site
include the raw material stockpiles to the south of the brickworks, as well as unusable materials stockpiles along
the western boundary of the site. The underlying topography of the operational footprint on the project site is
relatively flat, and the land slopes to the south toward Thompsons Creek.

The southern portion of the project site, adjacent to Thompsons Creek, is leased for the agistment of stock and
grazing.
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GROUNDWATER ASSESSMENT

5.1 Background

The project site is located within the ‘Hawkesbury Nepean Water Management Area’ and within the ‘Sydney Basin
Central Groundwater Source’. The Water Sharing Plan for the Greater Metropolitan Region Groundwater Sources
2011 applies to the project. The project site sits within the Hawkesbury-Nepean Catchment, which is the largest
catchment area in the Sydney area (approximately 21,400 square kilometers).

Bringelly sits in a region of interbedded sedimentary rocks (siltstone, claystone, lam mite and sandstone) known
as the Middle Triassic Wianamatta Group. The group is made up of three main formations: Bringelly Shale,
Minchinbury Sandstone and Ashfield Shale. The upper unit is the Bringelly Shale, a formation dominated by
claystone and siltstone with thin laminate horizons and minor sandstone. This is underlain by Minchinbury
Sandstone, a 3—6 metre thick quartz lithic sandstone; followed by the Ashfield Shale which comprises sandstone-
siltstone laminate and sideritic claystone.

The Wianamatta Group is underlain by Hawkesbury Sandstone. The project site is underlain by the lower 75 metres
to 150 metres of the Bringelly Shale which comprises claystone, siltstone, laminate and sandstone. The base of the
sequence in this area is defined by the Cobbity Claystone, a thin (maximum six centimetres) persistent layer of
weathered tuff. Alluvium (sands and gravels, fined-grained sand, silt and clay) derived from surrounding rocks are
present along streams such as Thompsons Creek and Bardwell Gully.

The quarry is located on the Blacktown landscape is categorised by shallow to podsolic on crests grading to yellow
on located on South Creek soil landscape structured plastic clays soil landscape, overlaying Wianamatta Group
shales. This soil moderately deep, hardsetting, mottled textured with red and brown lower slopes. The area to the
east of the quarry and brickworks consists of layered alluvial soils, structured loams and structured plastic clays.

The quarry area of the site has an elevated topography with the highest point towards the northwest corner at
113 m AHD. A constructed ridge runs along the western boundary north to south of the site which gently slopes
downwards towards the east — south east. The lowest point runs along the eastern side of the site and is
characterised by Thompson Creek. The general direction of overland flow is towards Thompsons Creek
downstream of Dam 6.

The hydrogeology of the project site is mainly controlled by its geology. Hydrostratigraphy units within the
Wianamatta Group comprise the Bringelly Shale, Minchinbury Sandstone and Ashfield Shale Units. The Bringelly
Shale unit can be characterised as low permeability, majority of groundwater flow via fractures and bedding
planes, a layered aquifer system with limited inter-connection between zones, the groundwater potentiometric
surface generally follows topography.

There are no high priority GDEs springs or national parks located within the project site. South Creek is categorized
as a GDE category ‘Reliant on surface expression of groundwater (rivers, springs, wetlands) and the zone along the
creek is rated as area of ‘high’ vulnerability rating based on the vulnerability mapping from NSW Atlas. South Creek
is located approximately 2.5 kilometres to the east of the project site. Results of the search for groundwater
dependent ecosystems from the National Atlas of GDEs indicated the following GDEs (Category ‘Reliant on
subsurface groundwater — vegetation’) within the project site: Cumberland Shale Hills Woodland, Cumberland
Shale Plains Woodland and Cumberland River Flat Forest'.

5.2 Initial Groundwater Assessment

Once the monitoring bores were installed and developed, water level and in-situ physio-chemical parameters were
measured and recorded. Samples were collected for laboratory analysis after these initial parameters were
recorded. Both data sets are tabulated in Appendix A.

Sampling was conducted at each monitoring bore within the scope of this project using disposable bailers and
samples were retained in approved sampling bottles for shipping to the selected laboratory. Best practice is to
purge 3 well volumes prior to sampling to ensure that the water being sampled is truly representative of that
produced by the aquifer. In the case of GWO3 and GWO4 the ingress of groundwater was very slow so to ensure
that adequate purging could be carried out, Boral site staff commenced the purging process using dedicated bailers
prior to Golder mobilising to site for the water quality sampling event. Records of purged water volumes were
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kept. The well volumes were calculated in advance of the purging process, using standard formulas for litre
volumes of water per linear metre of 50mm monitoring bore casing and screen in HQ boreholes. The volumes that
were required to be purged are calculated in Table 4 below.

Table 4. Volume of Groundwater to be purged from the EIS

Table 2: Volume of groundwater to be purged based on three well volumes

Height of volume | Actual

Borehole | SWL' Date ToE? |SEI:II“I:F|'I Sereen water :‘i‘?ﬂme to be purged
imbtoc) Measured imbgs) "m“ length (m) | columnin | 1L 0S| purged” | volume

well (m) (litres) {litres)
GW01 11.2 24042013 40 3 18 29.36 89.32 267.96 207
GWio2 10.76 24042013 40 3 18 29.86 90.32 270.96 270
GW03 32.24 24042013 410 1 15 8.36 29.232 87696 ar
GWd 39,81 24042013 42 3 18 279 558 16.74 M5

! = Static Water Lavel
% Total Depth of Borehole
* Based on 3.7 lkres per linear metre of screen and 2 litres per linear metre of casing

Golder staff completed the remainder of the purging process while on site for the sampling event. A calibrated
water quality meter was used to observe the field parameters during the purging process and purging was carried
out until stability was observed in the parameters. A decontaminated sampling bucket was used to collect the bore
water during sampling. Field records of the water quality sampling event including recorded insitu water quality
parameters and SWLs can be found in the Golders report (see Appendix A).

As a QNQC on the water quality sampling methodology field blank samples were also taken and trip blanks
provided by the laboratory were kept with the samples during transportation and storage. Duplicate samples were
taken at GWO?2 to act as a QAJQC on the laboratory procedures. Samples were stored in cooler boxes with ice
bricks to preserve the samples and transported to the ALS laboratory within the allowable handling times for the
selected parameters. The results of the water quality sampling are presented in Appendix A.

Results indicate that GWO4 is a dry hole, and GWO3 has partial saturation within the screened zone. Hydraulic
conductivity values for GWO3 and GWO4 were found to be 1.915x10° m/s and 2.55x10%° m/s, respectively,
consistent with marine clays and shales1. GWO1 and GWO2 demonstrate hydraulic conductivities, k, of 2.628x10
’'m/s and 2.288x1 107 m/s, respectively. These values are consistent with sandstone formations. All bores had
elevated levels of Zinc. The groundwater quality analysis results establish baseline readings for the long-term
monitoring of groundwater characteristics.
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5.3 Groundwater Levels

Groundwater levels varied from 60 to 76 metres AHD in the area. A weathered unit overlies the Bringelly Shale
and perched shallow groundwater can occur within this layer at places. Groundwater depths (metres below
ground surface) on site range between 11 to 40 metres. Figure 3 shows the locations of the bores.

Table 5.

Surveyed co-ordinates and elevations for groundwater monitoring bores

Bore Location ID Northing Elevation(mAHD) Depth (metres below ground
surface)

GWO01 289202 6242112.1 88 11

GW02 289502.1 6242101.8 83.55 10.07

GWO03 289628.5 6241630.2 87 26.19

GWO04 289214.9 6241594.5 99 39.53

Note: GW3 is not functioning and GW4 groundwater levels are generally very low or even dry.
Monitoring has been undertaken since the installation of the bores and the levels appear to be fairly consistent as

shown in the graph below.

Graph 1: Groundwater Levels

Groundwater Level and Rainfall
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Rainfall appears to have little impact on the levels in the bores. To date there has been no regular measurement
of water levels within the Main Pit although the most recent survey suggest that the pit water level is at
approximately 69m RL. Notwithstanding this lack of measurement, there have been periods where the Main Pit
has been dewatered and this does not appear to impact the bore levels indicating there is little linkage between
the pit water and the surrounding groundwater.

From the cross-sectional plots of the bores and the Main Pit it (see Figure 4) appears that groundwater is lowest
in the south and below the Main Pit level, and rises to the north (see Figure 5). In an eastward direction the levels
appear to gradually decrease. This is consistent with the hydraulic gradient discussed in the EIS of flows from the
north toward the south east, towards the South Creek locality to the east of the site. It is evident that the Main
Pit has not progressed to the groundwater level and no groundwater seepage has been noted to date, therefore
groundwater inflow measurements cannot be undertaken at this stage.



[DOCUMENT CONTROL

Doc No.3.10.9-PL8-WMP BRICKS & T™
Reason for Revision: Conditions of Approval for SSD_5684 S16-18 (Resubmission) pAVERS

Issue Date: 12.09.2019 Review Date: 12.09.2020
Writer: R.Mason / T. Obrien Reviewed: D.Cook

5.4 Groundwater Yields

As the Bringelly Shale formation within the project area is very low yielding and of low quality and does not have
high environmental values. The Bringelly Shale groundwater is not considered to be ‘high productive’ water source
based on the NSW Aquifer Interference Policy criteria.

Groundwater inflows to the pit were estimated in the EIS for a low hydraulic conductivity scenario and a high
hydraulic conductivity scenario. The flows ranged from 0.1 to 1.0L/s with an annual estimated inflow of
1.5ML/year for the low hydraulic conductivity scenario at the final stage of the pit extraction. The pit has not
currently extended below the groundwater level and no inflows or seepage have been observed on the site.

5.5 Groundwater Quantity

The Bringelly brick making facility utilises approximately 15,000KL per annum of Potable water. The site also has
a capacity of over 400,000m3 of dam storage onsite in order to utilise harvested stormwater for processing and
dust control. No Groundwater is expected to be extracted by the project for use in the brickmaking process.

5.6 Groundwater Quality

Baseline groundwater quality samples were initially analysed against trigger values for toxicants in freshwater for
the protection of 95% of species in the column ‘ANZECC 2000 Freshwater 95% and reported in the EIS by Golder
and Associates (2013) and reproduced in the table below. The water quality results also indicate levels of zinc
exceeding the ANZECC 2000 Trigger Values for the Protection of Freshwater Aquatic Ecosystems (95% Level of
Protection).
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Table 6. Groundwater Quality from the EIS

ANZECC ANZECC
| 2000 stock 2000 GWo2

Analyte Unit Water Freshwater | GWO1 | ewoz [ 5 Lo | ewos | Gwos

Guideline 95%
pH B.49 B.04 8.02 762 | 84
Electrical Conductivity pSic
@26°C o 15200 | 22000 22200 15200 | 2020
Total Dissolved Solids
@180°C malL 4000 8880 13600 13300 9220 | 2350
Redox Potential mv 51 925 120 75.7 32
Dissolved Oxygen mg/L 7.4 7.4 T2 42 19
Turbidity NTU 485 586 B1.4 451 | 12400
Alkalinity
lg:g:éigi Alkaliriity mall “ “ “ “ “
Carbonate Alkalinity
gy mg/L 29 <1 <1 <1 <1
Bicarbonate Alkalinity
vy mg/L 219 393 388 274 3z
Total Alkalinity as
ey mg/L 248 393 388 274 3z
Dissolved Major
Anions
Chloride mg/L 4740 7600 7620 4720 412
Sulfate as SD4% mg/L 1000 8 <1 <1 10 31
Dissolved Major
Cations
Calcium mg/L 1000 143 284 06 207 12
Magnesium maglL 138 238 255 i 2
Sodium malL 2700 4680 4710 2850 433
Potassium maglL 57 54 57 a7 a
::ff‘”e Phosphorus | an 0.02 0.04 0.04 004 | <001
Nitrite as N mg/L <0.01 <0.01 <0.01 <001 | <0.01
Nitrate as N mg/L 07 0.01 0.01 <0.01 <001 | <0.01
Nitrite and Nitrate as
N (NOX) mg/L 0.0 0.0 <0.01 <00 | <00
Dissolved Metals
Arsenic mg/L 0.5 0.013 0.004 0.001 0.001 0.005 | 0005
Cadmium mglL 0.01 00002 | <00001 | 00001 | <0ooo1 | P99 | 00005
Chromium malL 1 0.001 <0.001 | <0.001 <0001 [ <0.001 | <0.001
Copper malL 1 0.0014 <0.001 | <0.001 <0001 [ <0.001 | <0.001
Lead malL 0.1 0.0034 <0.001 | <0.001 <0001 | <0.001 | <0.001
Mercury maiL 0.002 0.0008 <0.0001 | <0.0001 | <0.0001 ‘:0'10 0o “0'? 0o
Nickel mg/L 1 0.011 0.001 0.001 <0.001 0.002 | 0003
Zine malL 20 0.008 0.013 0.085 0.1 0.05 | 0.166
lonic Balance
Total Anions ”‘E‘" 139 222 223 139 18.8 139
Total Cations ”‘E‘" 137 239 242 142 19.8 137
lonic Balance 0.52 3.56 4.26 115 262 | o052
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Monitoring data to date has been summarised in the tables below and is reproduced in full in Appendix C.

Table 7. GW1 Groundwater Quality Summar
Average Minimum Maximum Standard Deviation

pH pHunits | 7.1 6.9 7.4 0.12
Conductivity uS/cm 21,100 17,000 23,300 1,270
Chloride mg/L 7,480 6,100 8,700 745
Sulphate mg/L 26 5 130 44
Total Alkalinity mg/L 473 330 570 75
Sodium mg/L 5,120 4,200 6,300 724
Potassium mg/L 60 44 75 11
Calcium mg/L 282 220 330 36
Magnesium mg/L 284 220 320 36
Dissolved Oxygen mg/L 1.6 0.5 3.8 0.8
TDS (by calculation) mg/L 13,000 10,600 14,600 887
Redox Potential mV 191 103 269 37
Total Nitrogen mg/L 9.5 7.4 11.0 1.0
Nitrate mg/L 0.001 <0.001 0.056 0.018
Nitrite mg/L 0.002 <0.001 0.018 0.006
Ammonia mg/L 8.0 6.1 9.3 1.2
Fluoride mg/L 0.1 0.1 0.2 0
Total Phosphorus mg/L 0.3 <0.05 0.8 0.5
Reactive Phosphorus mg/L 0.047 0.007 0.085 0.024
Arsenic mg/L 0.001 <0.001 0.005 0.002
Barium mg/L 28 2 58 19
Beryllium mg/L <0.0005 <0.0005 <0.0005 0
Cadmium mg/L <0.0001 <0.0001 0.0001 0.00003
Chromium mg/L <0.001 <0.001 <0.001 0
Cobalt mg/L <0.001 <0.001 0.001 0.0004
Copper mg/L <0.001 <0.001 0.003 0.001
Manganese mg/L 0.14 0.10 0.20 0.04
Nickle mg/L 0.001 <0.001 0.003 0.001
Lead mg/L <0.001 <0.001 <0.001 0
Vanadium mg/L <0.001 <0.001 <0.001 0
Zinc mg/L 0.035 0.002 0.061 0.021
Iron mg/L 2.7 1.1 4.3 1.5
Benzene ug/L Not Detected Not Detected Not Detected Not Detected
Toluene ug/L Not Detected Not Detected Not Detected Not Detected
Ethyl Benzene ug/L Not Detected Not Detected Not Detected Not Detected
Xylene ug/L Not Detected Not Detected Not Detected Not Detected
TPH (C6-C9) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (C10-C14) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (C15-C28) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (C29-C36) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (C6-C10) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (>C10-C16) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (>C16-C34) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (>C34-C40) ug/L Not Detected Not Detected Not Detected Not Detected
PAH ug/L Not Detected Not Detected Not Detected Not Detected
Total Phenolics ug/L Not Detected Not Detected Not Detected Not Detected
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Table 8. GW2 Groundwater Quality Summar
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Average Minimum Maximum Standard Deviation
pH pH units 7.0 6.9 7.7 0.16
Conductivity uS/cm 19,400 1,730 22,200 3,550
Chloride mg/L 7,230 6,600 8,100 548
Sulphate mg/L <1 <1 <1 0
Total Alkalinity mg/L 474 430 510 25
Sodium mg/L 5,170 4,300 6,000 700
Potassium mg/L 54 38 64 9
Calcium mg/L 574 230 290 23
Magnesium mg/L 223 160 260 32
Dissolved Oxygen mg/L 1.5 0.6 4.5 0.9
TDS (by calculation) mg/L 11,700 1,080 13,600 3,000
Redox Potential mV 202 100 302 43
Total Nitrogen mg/L 8.6 6.8 11.0 1.4
Nitrate mg/L 0.003 <0.001 0.020 0.007
Nitrite mg/L 0.002 <0.001 0.015 0.005
Ammonia mg/L 7.5 6.1 11.0 1.5
Fluoride mg/L 0.1 0.1 0.2 0.1
Total Phosphorus mg/L 0.1 <0.1 0.2 0.1
Reactive Phosphorus mg/L 0.085 <0.001 0.160 0.043
Arsenic mg/L 0.002 <0.001 0.010 0.004
Barium mg/L 63 54 72 6.0
Beryllium mg/L <0.0005 <0.0005 <0.0005 0
Cadmium mg/L <0.0001 <0.0001 0.0001 0.00003
Chromium mg/L <0.001 <0.001 <0.001 0
Cobalt mg/L <0.001 <0.001 0.002 0.001
Copper mg/L <0.001 <0.001 <0.001 0
Manganese mg/L 0.08 0.03 0.22 0.07
Nickle mg/L <0.001 <0.001 0.001 0.0003
Lead mg/L <0.001 <0.001 <0.001 0
Vanadium mg/L <0.001 <0.001 <0.001 0
Zinc mg/L 0.047 0.017 0.089 0.022
Iron mg/L 2.0 0.8 5.5 2.0
Benzene ug/L Not Detected Not Detected Not Detected Not Detected
Toluene ug/L 1 <1 6 2.0
Ethyl Benzene ug/L Not Detected Not Detected Not Detected Not Detected
Xylene ug/L Not Detected Not Detected Not Detected Not Detected
TPH (C6-C9) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (C10-C14) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (C15-C28) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (C29-C36) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (C6-C10) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (>C10-C16) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (>C16-C34) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (>C34-C40) ug/L Not Detected Not Detected Not Detected Not Detected
PAH ug/L Not Detected Not Detected Not Detected Not Detected
Total Phenolics ug/L Not Detected Not Detected Not Detected Not Detected
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Table 9. GW3 Groundwater Quality Summar
Average Minimum Maximum Standard Deviation

pH pH units 7.3 7.0 7.6 0.25
Conductivity uS/cm 16,400 12,400 17,800 2,680
Chloride mg/L 5,150 3,900 6,400 1,770
Sulphate mg/L 14 14 14 0
Total Alkalinity mg/L 225 200 250 35
Sodium mg/L 4,200 3,500 4,900 990
Potassium mg/L 58 50 66 11
Calcium mg/L 215 170 260 64
Magnesium mg/L 81 64 98 24
Dissolved Oxygen mg/L 2.8 1.8 4.3 1.1
TDS (by calculation) mg/L 10,300 7,730 11,200 1,690
Redox Potential mV 178 143 222 33
Total Nitrogen mg/L 8.9 8.4 9.3 0.6
Nitrate mg/L 0.010 <0.001 0.020 0.014
Nitrite mg/L 0.003 <0.001 0.006 0.004
Ammonia mg/L 8.0 7.3 8.7 1.0
Fluoride mg/L <0.1 <0.1 <0.1 0
Total Phosphorus mg/L 0.2 0.2 0.2 0
Reactive Phosphorus mg/L 0.19 0.10 0.27 0.12
Arsenic mg/L 0.003 0.002 0.004 0.001
Barium mg/L a4 29 58 20.5
Beryllium mg/L <0.0005 <0.0005 <0.0005 0
Cadmium mg/L <0.0001 <0.0001 0.0001 0
Chromium mg/L <0.001 <0.001 <0.001 0
Cobalt mg/L 0.004 0.003 0.005 0.001
Copper mg/L <0.001 <0.001 <0.001 0
Manganese mg/L 0.57 0.37 0.77 0.28
Nickle mg/L 0.001 <0.001 0.002 0.001
Lead mg/L <0.001 <0.001 <0.001 0
Vanadium mg/L <0.001 <0.001 <0.001 0
Zinc mg/L 0.024 0.019 0.029 0.007
Iron mg/L 2.0 1.3 2.6 0.9
Benzene ug/L 4 <1 7 4.9
Toluene ug/L Not Detected Not Detected Not Detected Not Detected
Ethyl Benzene ug/L Not Detected Not Detected Not Detected Not Detected
Xylene ug/L Not Detected Not Detected Not Detected Not Detected
TPH (C6-C9) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (C10-C14) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (C15-C28) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (C29-C36) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (C6-C10) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (>C10-C16) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (>C16-C34) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (>C34-C40) ug/L Not Detected Not Detected Not Detected Not Detected
PAH ug/L Not Detected Not Detected Not Detected Not Detected
Total Phenolics ug/L Not Detected Not Detected Not Detected Not Detected
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Table 10. GW4 Groundwater Quality Summar
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Average Minimum Maximum Standard Deviation
pH pH units 7.5 7.1 7.9 0.26
Conductivity uS/cm 10,200 475 38,700 13,000
Chloride mg/L 513 21 860 438
Sulphate mg/L 14 11 17 3
Total Alkalinity mg/L 367 220 440 127
Sodium mg/L 607 93 950 454
Potassium mg/L 9 8 10 1
Calcium mg/L 13 4 26 12
Magnesium mg/L 5 2 9 4
Dissolved Oxygen mg/L 1.9 0.9 4.5 1.2
TDS (by calculation) mg/L 6,400 297 24,200 8,100
Redox Potential mV 204 74 313 76
Total Nitrogen mg/L 2.4 1.5 3.4 1.0
Nitrate mg/L <0.001 <0.001 <0.001 0
Nitrite mg/L <0.001 <0.001 <0.001 0
Ammonia mg/L 1.10 0.007 1.90 0.981
Fluoride mg/L - - - -
Total Phosphorus mg/L 0.6 0.6 0.6 0
Reactive Phosphorus mg/L 0.16 0.09 0.22 0.07
Arsenic mg/L 0.005 0.002 0.009 0.004
Barium mg/L 0.81 0.34 1.50 0.61
Beryllium mg/L <0.0005 <0.0005 <0.0005 0
Cadmium mg/L <0.0001 <0.0001 <0.0001 0
Chromium mg/L <0.001 <0.001 <0.001 0
Cobalt mg/L <0.001 <0.001 <0.001 0
Copper mg/L 0.003 <0.001 0.009 0.005
Manganese mg/L 0.097 0.006 0.250 0.133
Nickle mg/L 0.001 <0.001 0.003 0.002
Lead mg/L <0.001 <0.001 <0.001 0
Vanadium mg/L <0.001 <0.001 <0.001 0
Zinc mg/L 0.005 0.003 0.007 0.002
Iron mg/L 0.23 0.13 0.34 0.11
Benzene ug/L 3 <1 6 3.1
Toluene ug/L Not Detected Not Detected Not Detected Not Detected
Ethyl Benzene ug/L Not Detected Not Detected Not Detected Not Detected
Xylene ug/L Not Detected Not Detected Not Detected Not Detected
TPH (C6-C9) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (C10-C14) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (C15-C28) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (C29-C36) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (C6-C10) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (>C10-C16) ug/L <50 <50 50 29
TPH (>C16-C34) ug/L Not Detected Not Detected Not Detected Not Detected
TPH (>C34-C40) ug/L Not Detected Not Detected Not Detected Not Detected
PAH ug/L Not Detected Not Detected Not Detected Not Detected
Total Phenolics ug/L Not Detected Not Detected Not Detected Not Detected

BRICKS& ™
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Monitoring for GW1 and GW2 has been undertaken for a number of years however data for GW3 and GW4 is
limited due to the destruction of GW3 and the low yields of groundwater available for testing in GWA4.

There is minimal variation in the quality of groundwater to date from GW1 and GW2. Early detection of Toluene
in GW2 (August 2017) has not been repeated in subsequent sampling rounds and may be due to the installation
of the bore. Benzene was also detected in an early sampling round in August 2017, however the bore was
subsequently destroyed. It is suspected that it is also a consequence of the installation process. GW4 indicated
the presence of Total Petroleum Hydrocarbons (>C10-C16 fraction) in November 2017 but due to the low recharge
rate it has not been possible to sample since that time. Similarly it is likely a consequence of the bore installation
process. No PAH or Phenolic compounds have been detected in any of the bores.

Monitoring of the bores will continue in order to establish baseline data. This data will be used to establish
baseline data and compared to groundwater monitoring conducted once the MOD1 extension development
commences.

5.7 Surrounding Aquifers

The regional groundwater system is recharged by rainfall recharge and discharge via evaporation,
evapotranspiration and discharge to creeks to the creeks to the east of the project site and to the Hawkesbury-
Nepean system to the north. There are no existing registered groundwater bores within the project site based on
search results of the NSW Office of Water groundwater bore database and NSW Natural Resource Atlas and NSW
Groundwater Database (Water Data Transfer Format and Hydstra)

5.8 Groundwater Management on Site
The project sites groundwater management site plan is shown in Figure 3.
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6 Groundwater Impacts

6.1 Potential Impacts

The impact of the project on groundwater levels is expected to be localised, and limited mainly to the vicinity of
the quarry pit. There will be no impact to groundwater flow system when the excavation depth of the quarry pit
extension is above the groundwater levels. The predictive modelling results indicated a negligible change in
groundwater regional flow direction as a result of the proposed activities. It is not envisaged that the groundwater
seepage into the open cut quarry areas could potentially induce groundwater flow from neighbouring strata (from
the underlying sandstone aquifers).

The modelled total groundwater inflow to the final quarry pit is estimated to be 0.1-1 litres per second with a likely
inflow of 0.1 litres per second (assuming a low hydraulic conductivity). If there is water ponding in the pit during
the time quarrying ceases then groundwater may actually be recharged during this time and groundwater
withdrawn during quarrying is recharged during the time the pit is allowed to fill. It is envisaged that the actual
groundwater loss per year during the quarry expansion is less than the estimated annual inflows based on a
conservative modelling approach.

There is no measureable groundwater impact expected on Thompsons Creek, Bardwell Gully and South Creek as
a result of the quarry pit extension. Thompsons Creek is fed from rural, residential and urban drainage and
demonstrates poor water quality. Bardwell Gully, a drainage channel on the site’s northern boundary, flows north
under Greendale Road and into Thompsons Creek.

The depth to groundwater level is generally observed at being 10 to 26 metres below ground surface. It is inferred
that the groundwater does not provide base flow to these creeks. It is envisaged that the pit dewatering will not
have impact on Thompsons Creek and Bardwell Gully.

The groundwater vulnerability mapping indicated that South Creek is a GDE category ‘Reliant on surface expression
of groundwater’ (NSW Natural Resource Atlas, accessed June 2013) and it is inferred that the base flow condition
occurs at South Creek. Increased salinity close to watercourses and drainage lines has been observed, probably
reflecting discharge of deep groundwater from the Bringelly Shale. The modelled drawdown does not extend to
the South Creek in Scenario A and is less than 0.2 metres at South Creek in Scenario B; therefore, the impact on
this receptor is considered to be low.

6.1.1 Potential impact on groundwater quality

There is the potential for spills and contamination by metals and hydrocarbons from the machinery, waste
disposal, waste oil used in maintenance of equipment and fuel storage areas; however, adequate bunding and
immediate clean-up of spills which is standard practice and/or a legislated requirement at the project site should
prevent contamination of shallow strata and subsequent leakage to the groundwater system. The site has a very
low hydraulic conductivity and any spills would not be expected to spread.

6.1.2 Potential impacts on registered bores

There are 4 registered groundwater bores within the project site. Based on the extent of the predicted drawdown
in the Bringelly Shale formation associated with the project, no private groundwater users have been identified as
being affected or potentially affected by the project.

6.1.3 Impact on groundwater dependent ecosystems

There are no identified ‘high priority’ GDEs within or surrounding the project area. Within the project site, there
are no river base flows, no karst or cave ecosystems, no known springs that are fed by groundwater around which
groundwater dependent ecosystems have developed. No GDEs category ‘Subterranean’ were identified within the
project site based on information from the Australian National Atlas of GDEs. Results of the search for groundwater
dependent ecosystems from the National Atlas of GDEs indicated the following GDEs Category ‘Reliant on
subsurface groundwater — vegetation’: Cumberland Shale Hills Woodland, Cumberland Shale Plains Woodland and
Cumberland River Flat Forest. These woodlands are likely to be supported by localised perched water near the
surface or rainfall. The likelihood of this receptor being impacted because of the loss of quantity of deeper
groundwater in Bringelly Shale (10 to 26 metres below ground surface) due to quarry operations is low as the
drawdown caused by the project is limited and that the slight lowering in groundwater table is not likely to stress



[DOCUMENT CONTROL

Doc No.3.10.9-PL8-WMP

Reason for Revision: Conditions of Approval for SSD_5684 S16-18 (Resubmission)

Review Date: 12.09.2020

Issue Date: 12.09.2019
Writer: R.Mason / T. Obrien

Reviewed: D.Cook

PG

BRICKS& ™
PAVERS

the woodland. Where terrestrial ecosystems (vegetation) are rainfall dependant and not connected to the
groundwater system, the quarrying and associated dewatering would have no impact on this receptor. It is
envisaged that the baseflow in South Creek will not be affected by the potential groundwater drawdown at the
quarry pit extension; therefore, any GDE that may occurs in the South Creek will not be impacted by the project.

6.1.4 Post-operation recovery of groundwater levels

During the post-operation stage, the groundwater will slowly enter the open pit and eventually an equilibrium
water level will be reached over time. It is anticipated that the surface water runoff will fill the open pit at the
cessation of operations and the pit water may represent a source of fresh water recharging the local groundwater
if the pit water level is higher than the groundwater level. It is likely that no long term impact on post operation

groundwater levels would be observed at any significant distance from the pit.
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Monitoring and Maintenance

7.1 Groundwater Quality

Groundwater will be sampled monthly at the licenced Groundwater Bore locations. Samples will be analysed
monthly for depth to water level, temperature, pH, conductivity, dissolved oxygen and redox potential. Quarterly
monitoring of the bores will also include the parameters listed in Section 5.6 and include nutrients, major cations
and anions, metals, BTEX, PAH, Phenolics and Fluoride.

The levels in the perimeter bores will be monitored along with rainfall and pit water levels in order to determine
and changes that may indicate an impact to surrounding aquifers i.e. a change of more than 30% to the previously
recorded levels.

Where appropriate, trends in groundwater quality and levels will be graphically represented. All sampling data is
recorded and reported on the PGH website and in the EPL Annual return.

The results of all monitoring will assist in the compilation of the Annual Rehabilitation Report (ARR) to the DPIE-
Resources and Geoscience and to the DPIE in the Annual Report.

7.2 Groundwater Inflows

Any visible flows observed during excavation activities will be measured by capturing a measured volume over a
known time period; for example, the time taken for a 25L bucket to be filled. If the seepage is too small to be
collected, it shall be recorded using photography and GPS location. The dates and period of time for which the
flow is observed will also be recorded. If the flow rate changes during the time period observed, the rate will be
measured again. Measurements will be undertaken monthly across a range of seasonal variations i.e wet and dry
months.

This data coupled with rainfall and evaporation from the preceding 12 months will be used to update the Site
Water Balance (as described in the Soil and Water Management Plan). Any differences between the predicted
model and the actual results would also be used to estimate the groundwater inflows.

Any calculations undertaken to estimate the groundwater take will be included in any reports to DPIE as outlined
in Section 10.6. The reports will demonstrate compliance with the Water Management Act 2000 and the
requirements of the NSW Aquifer Interference Policy 2012, in particular compliance with any WAL obtained for
groundwater take.

7.3 Groundwater Bore Maintenance

Bores will be inspected each month for damage or any other fault that may render the bore inoperable. The area
around the bore will be kept clear of vegetation and objects that may interfere with access. Missing caps will be
replaced and the bores will be painted in highly visible paint or otherwise visible identified so as to minimise
accidental destruction by vehicle impact.

If a bore is identified as ‘dry’ (e.g. not deep enough to strike groundwater) or otherwise damaged, destroyed or
rendered non-functional, the bore will be assessed as to the relevance to the groundwater monitoring program.
The bore may be replaced or relocated if the assessment determines that data is required from that point to
continue the monitoring and assessment program. Bore abandonment may be appropriate in some instances such
as encroachment of mining. If appropriate, replacement/relocation of such bore will be completed prior to
commencement of mining within that area.

Drilling depths of the bores is determined by the expected groundwater levels within the target location. As the
depth of the void increases, there may be localised changes to the groundwater levels, particularly as mining
progresses below the current groundwater table. The bores should be of sufficient depth to encounter
groundwater and this would be confirmed by the contract drillers at the time of installation.

In the case of GW3 where the bore has been destroyed, it has been determined that whilst background data is still
being monitored, that the bore will not be re-established at this stage. Prior to the MOD1 development proceeding
and mining progresses within the extension areas, the re-installment of the bore will be reviewed. GW4 is very
slow to recharge and does not provide sufficient volumes for analytical testing but it still provides useful data
regarding the depth of the groundwater. It will also be reviewed once the MOD1 extension commences.
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Prior to the opening of a new Cell, monitoring bore locations will be reviewed and new bores will be installed at
appropriate locations. Bores will be located in order to provide up gradient and down gradient profiles of the
groundwater around the active cells. Background monitoring of existing and new bores will be conducted for a

minimum of 1 year prior to the opening up of any new Cells.

As shown in Figure 6, the existing bores are located around the perimeter of the current void. GW1 and GW2 are
outside the mining extension area in the north (Cell D) and are unlikely to require relocation. GW3 may require
relocation prior to mining commencing within Cell G and GW4 will require relocation prior to mining in Cell F.

Conceptual locations of future bores are also shown on Figure 6.
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8 Performance Criteria
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Table 11. Performance Criteria and Trigger Action Response Plan

Objective

Groundwater levels at
the site are consistent
with  the baseline
hydrological conditions

Performance Indicator

Monitored

Groundwater levels
from the site to be as
close as possible to the

Potential Adverse
Outcome

Significant changes to
or loss of aquifers
harms GDEs
downstream.

Trigger Level

Significant drop (>30%) in
measured Groundwater Levels.

BRICKS& ™
PAVERS

Actions to be Implemented

Review Groundwater
management procedures and
continue monitoring.

Review of data and site by

Evidence/ Reference

Annual review report

with  the  baseline
hydrological conditions
of the surrounding
environment

from the site to be as
close as possible to the
natural levels expected
pre-development.

groundwater harms
GDE’s downstream.

from the historical average value.

Metal levels change greater than
30% when compared to previous
recordings.

Petroleum Hydrocarbons are
greater than 10 mg/L or change of
greater than 30% over
background readings

continue monitoring.

Review of data and site by
qualified hydrologist.

Assess impact to GDE’s by
ecologist and investigate
remediation measures if
required.

of the surrounding | natural levels expected . .
. qualified hydrologist.
environment pre-development.
Assess impact to GDE’s by
ecologist and investigate
remediation measures if
required.
Groundwater quality at | Monitored Significant changes to | Electrical conductivity (Ec) of the | Review Groundwater | Annual review report
the site is consistent | Groundwater  quality | the water quality of the | bores changes by more than 30% | management procedures and
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Performance Indicator

Potential Adverse
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Trigger Level
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Actions to be Implemented

Evidence/ Reference

Fuel and oil storage is
bunded and spill kits
are accessible.

No spills of
hydrocarbons occur.

Outcome

Releases of
hydrocarbons changes
quality of Groundwater
and harms ecological
communities
downstream.

Hydrocarbon spill of sufficient
volume occurs that has not been

contained and contaminants
observed to enter the
Groundwater management
system.

All hydrocarbon spills are to be

cleaned up.

e  Procedures for handling
hydrocarbons to be revised
and updated if required.

e Staff and contractors to be
re-trained in the handling of
hydrocarbons.

e Groundwater bores are to
be sampled and tested for
the presence of
Hydrocarbons.

e  Groundwater/contamination
expert advice to be sought if
hydrocarbons present in
groundwater.

e  PIRMP to be activated

PIRMP

Spill Response Training
Annual review report &
photographic evidence/
Managing Urban Storm
Groundwater- Soils and
Construction- Volume 2E
Mines and Quarries &
SWMP & GWMP

Constructed
Groundwater Bores are
installed and
functional.

Constructed
Groundwater Bores
blocked.

Inability to monitor
Groundwater

Groundwater Bore observed to
be blocked during inspection or
sampling.

Clean / repair blocked or

damaged bores where possible.
Investigate installation of a new
bore if restoration not possible.

Annual review report &
photographic evidence
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Evidence/ Reference

Surface water (mixed
with groundwater
inflows from the mine
void) discharged from
the site is consistent
with the baseline
ecological and
geomorphic conditions
of the surrounding
environment.

Note: Minor
groundwater inflows
will only occur as
extraction proceeds
below the groundwater
level. No groundwater
is discharged directly
nor is it discharged
through the bores.

Water quality
monitoring of the
water to be discharged
does not meet the EPL
criteria.

Outcome

Significant changes to
quality of water to be
discharged, particularly
elevated conductivity
due to Groundwater
influx, harms ecological
communities
downstream.

Water to be discharged does not
meet the EPL criteria quality
parameters outside the EPL
criteria of pH between 6.5 and
8.5, Conductivity <1450uS/cm.

Actions to be Implemented

Cease discharge offsite if
occurring.

Consult with groundwater
expert and surface water
expert to determine
measures to be
implemented to meet EPL
discharge guidelines.
Consult with ecologist to
investigate remediation
measure to downstream
environment if required.

PIRMP

Annual review report &
photographic evidence/
Managing Urban Storm
Groundwater- Soils and
Construction- Volume 2E
Mines and Quarries &
SWMP & GWMP,

EPL
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9 Environmental Management Measures

Specific Groundwater management measures identified in the EIS and CoA have been interpreted and generally reproduced in Table 12. The management measures
identified in this table are to be implemented to mitigate or manage impacts identified. Relevant responsibility and references for each have been identified in the
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corresponding columns below.

Table 12. Environmental Management Measures

Management Measure Responsibility Frequency Reference
General
G1 An environmental consultant with appropriate qualifications for the task will be | Environmental Consultant As required Appropriately Qualified
engaged to help review the Groundwater Management Plan and measures for . Consultant
. Environmental Manager
the Project. Correspondence
Operations Manager
G2 All relevant individuals will read the GWMP with any engineering plans and any | Operations Manager As required GWMP (This Plan)
other plans or written instructions issued in relation to development at the . .
. . Site Engineers
project site.
Contractors
G3 Implement Groundwater Management Procedures and regularly review to Operations Manager At least annually Groundwater
ensure relevance and compliance with internal and external requirements. . . Management
Site Engineers
Procedures
Contractors
G4 Inform all subcontractors of their responsibilities in minimising the potential for | Environmental Manager At least annually Induction
any groundwater quality impacts, spills etc. through site induction and toolbox .
Ve q yimp P & Operations Manager
talks.
G5 Annual Review of this plan and relevant procedures Operations Manager At least annually GWMP (This Plan)
Environmental Manager
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Management Measure

Reference

Responsibility

Frequency

Groundwater Management
GW1 Undertake Groundwater quality, flow and consumption monitoring as per the | Environmental Manager Monthly EPL, GWMP (This Plan)
requirements of the EPL and this Plan . . ENVIZY
Site Engineer
Site Staff & Contractors
GW2 Routine maintenance and inspection of Bores, including water level checks. | Operations Manager As GWMP (This Plan)
Blocked or damaged bores may need to be repaired where required. Site Engineer required
Site Staff & Contractors
GW3 Activities with the potential to reduce or contaminate local Groundwater quality | Operations Manager As Groundwater
(including refuelling, vehicle servicing, concrete washout, storage of fuels and Site Engineer required Management
hazardous materials,) will be undertaken within appropriately bunded areas. & Procedures / PIRMP
Site Staff & Contractors
GW4 All Fuel and oil storage will be appropriately bunded with spill kits are accessible. | Environmental Manager As GWMP (This Plan)
All hydrocarbon spills are to be cleaned up and reported as per PIRMP. Operations Manager required
Procedures for handling hydrocarbons and spills to be revised and updated if | Site Engineer
required. Site Staff & Contractors
GWS5 Staff and contractors to be trained in the handling of hydrocarbons, spills and | Environmental Manager Annually GWMP (This
PIRMP annually. Operations Manager Plar\)./lnductlon/ Spill
Training
Site Engineer
Site Staff & Contractors
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10 Compliance Management

10.1 Inspections
Monthly inspections and daily visual observations by the Plant Manager (or delegate) of Groundwater
guality conditions and controls will occur throughout the operational lifetime of the facility.

10.2 Training
All employees and contractors working on site will undergo site induction training, which will cover issues
relating to Groundwater quality management, including:

e Existence and requirements of this Plan;
e Relevant legislation;

e Bringelly Brickworks operational hours;
e Location of Spill kits;

e All other Groundwater quality management measures that need to be implemented to minimise
impact to and ground Groundwater;

e Location of Groundwater monitoring bores; and
e Incident and Complaints reporting.

10.3 Complaints & Enquiries Procedure

All community inquiries and complaints related to the facility’s activities will be referred to a community
information line (02 4774 8751). A postal address, PGH Bricks, Locked Bag 1345, North Ryde BC NSW
1670) and email address has been provided for receipt of complaints and enquiries. Information to be
recorded will include location of complainant, time of occurrence of alleged complaint, perceived
source, prevailing weather conditions and similar details that could be utilised to assist in the investigation
of the complaint.

An initial response acknowledging a complaint will be provided within 24 hours of a complaint being
received. A further detailed response, including steps taken to resolve the issue(s) that led to the
complaint, will be provided within 10 days. All reasonable endeavours will be made to resolve and close off
complaints. The complainants will be kept informed of when they will receive a response.

Information on all complaints received, including how they were addressed, whether resolution was
reached and whether mediation was required or used will be included in a complaint register.

Complaints and the subsequent action(s) taken by PGH will be reported at each subsequent Community
Consultative Committee meeting.

10.4 Incident Management

PGH will immediately notify the Secretary and any relevant agencies when an incident has occurred. More
specifically, where the following conditions are not met a Groundwater incident shall be raised and
reported accordingly:

1. Onreview of Groundwater quality monitoring data, an exceedance is recorded above the criteria
stipulated in Section 8; and

2. Within seven days of the declaration of an incident, a report documenting the facts of the incident
must be submitted to the Secretary. This report is to document the findings of the incident
investigation, attempt to identify the cause and nature of the exceedance.
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Note, the trigger levels stipulated in Section 8 will be further refined as more background data becomes
available.

10.5 Audit

Audits (both internal and external) and reporting will be undertaken to assess the effectiveness of
environmental controls, compliance with this GWMP, CoA and other relevant approvals, licenses and
guidelines.

10.6 Reporting

The effectiveness of the Groundwater management system will be assessed in an annual review and audits
as required by consent conditions. Additional reviews will be undertaken in the form of an Annual
Rehabilitation Report (ARR) as required by the Mine Lease conditions and an Annual Review submitted to
DPIE- Resources and Geoscience and DPIE respectively. In addition Groundwater usage and quality data
will be provided in the EPL Annual Return (if required), DPIE- Water through any WAL licensing
requirements and internally through ENVIZY.

These reviews will report on the progress towards performance criteria as outlined in Table 11. Where an
action response has been implemented, details of the action and any results obtained will be included in
the ARR. The ARR’s will be submitted to the DPIE-RG until the Mining Lease has been relinquished.

The annual reviews and Audits (routinely conducted every 3 years after the initial 12 monthly audit) will
be submitted to the Secretary.

As part of the measurement of the effectiveness of the Groundwater management system, PGH will assess
the following:

e Groundwater imported, Groundwater use, volumes stored and any discharges from the site and
report results or changes to the balance;

e Groundwater quality results for compliance and trends;
e Identifying non-compliances and actions taken to ensure compliance;
e Discrepancies between the predicted and actual impacts of the development; and

e Measures that may be undertaken to improve the environmental performance of the
development.
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11 Review and Improvement

Continuous improvement of this GWMP will be achieved through the ongoing evaluation of
environmental management performance against environmental policies, objectives and targets.

The continuous improvement process is designed to:
e Identify areas of opportunity for improvement of environmental management and performance;
e Determine the cause or causes of non-conformances and deficiencies;

e Develop and implement a plan of corrective and preventative action to address any non-
conformances and deficiencies;

o Verify the effectiveness of the corrective and preventative actions;
e Document any changes in procedures resulting from process improvement; and
e Make comparisons with objectives and targets.

Inspections, monitoring, auditing and management reviews may result in the need to update or revise
this GWMP.
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Appendix A: Figures
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BORAL BRINGELLY FACTUAL REPORT

Executive Summary

Between April and May 2013, Golder Associates Pty Ltd (Golder) conducted a hydrogeological field program
designed to provide Boral Bringelly with an installed groundwater monitoring network. The purpose of the
monitoring network is to facilitate the groundwater assessment to satisfy the Director General’s
Requirements for the purposes of the Environmental Impact Study (EIS) for the expansion of quarry works.
The monitoring network also facilitates the ongoing monitoring of groundwater conditions at the Boral
Bringelly site.

The hydrogeological field program consisted of the following:

m Geological logging of soil and rock sampled from boreholes at selected locations around the Bringelly
site - GWO01, GW02, GW03 and GW04 (please refer to Figure 5 below below),

m Thedrilling, installation and development of the four groundwater monitoring bores GW01, GWO02,
GWO03 and GWO04,

m Hydraulic permeability testing (Falling Head Tests) of monitoring bores at GWO01, GW02, GW03 and
GW04

m Asingle round of groundwater quality sampling of the four monitoring bores,

m Training of Boral environmental staff for the continued monitoring of groundwater levels and sampling.

The results of the hydraulic testing were analysed in AQTESOLYV to ascertain transmissive characteristics
(hydraulic conductivity) of the screened geological formations in each of the four monitoring bores. Results
indicate that GWO04 is a dry hole, and GWO03 has partial saturation within the screened zone. Hydraulic
conductivity values for GWO03 and GW04 were found to be 1.915x1 0° m/s and 2.55x10°"° m/s, respectively,
consistent with marine clays and shales'. GWO01 and GWO02 demonstrate hydraulic conductivities, k, of
2.628x10" m/s and 2.288x10" m/s, respectively. These values are consistent with sandstone formations'.

The groundwater quality analysis results establish baseline readings for the long-term monitoring of
groundwater characteristics.

"R. Allan Freeze, John A. Cherry, 1979: Groundwater, Prentice-Hall of Australia Pty Ltd, Sydney, 1979, p.29

11 November 2013 Golder
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1.0 INTRODUCTION

This report presents the methodology and factual results of a hydrogeological field program carried out as
part of the Boral Bringelly Bricks groundwater assessment. The groundwater assessment was for the
purposes of satisfying the Director General's Requirements (DGR) as part of an Environmental Impact Study
(EIS) for the expansion of the quarry works at Bringelly. The work has been undertaken in general
accordance with Golder Associates Pty Ltd (Golder) Proposal 137626001-001-R-Rev0, dated March 2013.

Boral Bricks Bringelly is a clay quarry and building products manufacturing site located on Greendale Road,
Bringelly, approximately 60km southwest of Central Sydney in New South Wales. The brickworks produces
approximately 160,000 tonnes of bricks per year. The quarry however is only mined for approximately 6-8
weeks of the year.

This report presents the factual results of the fieldwork program and is not intended to be interpretive.

1.1 Site Setting

Bringelly sits in a region of interbedded sedimentary rocks (siltstone, claystone, laminite and sandstone)
known as the Middle Triassic Wianamatta Group. The group is made up of three main formations: Bringelly
Shale, Minchinbury Sandstone and Ashfield Shale

The quarry is located on the Blacktown soil landscape, overlaying Wianamatta Group shales. This sail
landscape is categorised by shallow to moderately deep, hardsetting, mottled textured with red and brown
podsolic on crests grading to yellow on lower slopes. The area to the east of the quarry and brickworks is
located on South Creek soil landscape which consists of layered alluvial soils, structured loams and
structured plastic clays.

The quarry area of the site has an elevated topography with the highest point towards the northwest corner
at 113 m AHD. A constructed ridge runs along the western boundary north to south of the site which gently
slopes downwards towards the east — south east. The lowest point runs along the eastern side of the site
and is characterised by Thompson Creek. The general direction of overland flow is towards Thompsons
Creek downstream of Dam 6.

2.0 FIELD WORK PROGRAM

The field work program was carried out in essentially five stages:
m Drilling and geological logging of four HQ sized boreholes
m Monitoring bore installation

m  Monitoring bore development

m Hydraulic testing

m  Water quality sampling

The locations of the monitoring bores were agreed upon by both Golder and Boral prior to mobilising to site
in line with recommendations made by Golder in the preceding site visit report (137626001-001-R-Rev0-
Boral Bringelly Brickworks Site Visit Report). Access to the locations was determined by Boral site staff and
updated co-ordinates were provided to Golder by the Boral site contact Michael Gow on arrival to site on the
first day of the field work program.

-
11 November 2013 € P Golder
Report No. 137626001-004-R-Rev0 1 L7 Associates
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2.1 Drilling and Geological Logging of HQ Boreholes

Drilling of boreholes for the installation of standpipe piezometers was carried out between the 3" and the 15"
of April 2013. The process involved rotary core drilling of four boreholes.

The drilling contractor Statewide Drilling Pty Ltd deployed an Edson 200 Light Multipurpose Dirill-rig for the
rotary diamond core drilling of the boreholes. After wash-boring to approximately three meters, a 100mm
PVC casing was installed temporarily to prevent unstable material near the surface from collapsing into the
hole during drilling. The holes were then rotary diamond cored in size HQ (96mm) in 1.5 metre core runs.

Figure 1. Rotary core drilling of monitoring bore GW04

During the drilling process Golder field staff logged the recovered core for geological and hydrogeological
purposes. Each core run was surveyed for lithographical classification using AS1726 — 1993 (the Australian
Standard for Geotechnical Site Investigations) and for features that could indicate the presence of
groundwater and potential permeable rock and soil intervals. Photos of each core box were taken for the
recovered core in its wet state and are provided in APPENDIX A of this report. The borehole log reports
developed from field logging sheets are also provided in APPENDIX B. The software gINT was used as a
presentation tool for our geological logging.

Each of the monitoring bores were drilled to 40 metres, with the exception of GW04 where, due the presence
of sandstone at the bottom of the borehole, it was decided to drill an additional two metres in order to capture
the sandstone within the screened section of the well and maximise the potential for intersecting saturated
groundwater zones.

11 November 2013 €é:‘ Golder
Report No. 137626001-004-R-Rev0 2 [/ Associates
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2.2 Monitoring Bore Installation

After drilling was completed on each monitoring bore the 50mm PVC blank casing and screens were
assembled and lowered into the hole using the plug and clamp method. This involved attaching Golder's
custom built hoist plug to the wireline of the drill rig while the HQ clamp sits at the opening to the borehole on
the foot of the drill rig as shown in Figure 2. The plug facilitates the lowering of the strings of PVC into the
borehole by screwing the lengths of PVC onto the plug. The wireline and winch can then be used to carry out
the lifting and the PVC can be lowered through the clamp in a controlled fashion as shown in Figure 3. Once
a length has been lowered into the hole, the clamp is tightened onto the surface casing to hold the PVC in
place while the next string is lifted.

All bores were installed with a sump for the purposes of catching possible sediment build-up in the
monitoring bores. The sump consists of a length of 50mm diameter class 18 PVC blank casing with a screw
on bottom cap. The screen section is made up of 50mm diameter, 3m lengths of class 18 PVC screen with
0.4mm horizontal slots and the monitoring bore is finished to the surface with 50mm diameter, 3m lengths of
class 18 PVC blank casing. All PVC casings and screens used had threaded screw fittings to connect
together. Construction diagrams of each of the monitoring bores are provided as part of APPENDIX B.

Figure 2: Monitoring bore installation using clamp

11 November 2013 €é:‘ Golder
Report No. 137626001-004-R-Rev0 3 [/ Associates
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Figure 3: Monitoring bore installation using hoist plug on GW03

Once the PVC was installed successfully the top length of casing was cut in order to leave a height of
approximately 0.5 metres above the ground surface. With the PVC in place the drilling rig was then moved to
the next drill site by the offsider while the drilling supervisor installed the gravel pack in the annulus. The
2mm gravel pack was installed slowly to reduce the risk of bridging and voids being created to approximately
1 metre above the top of the PVC screening on each well. The depth to which the gravel pack reached in the
annulus was monitored using a weighted tape measure. The gravel pack was then sealed using a 1 metre
bentonite plug. The remaining annulus of each monitoring bore was then grouted to ground surface with a
water-cement-bentonite powder slurry. The steel monument was then cemented in place over the top of the
casing. A removable push-on PVC cap was placed on the top of the casing to protect the monitoring bore
from contamination from the surface. Figure 4 below shows the above ground completion of the monitoring
bore at GWO01, including steel monument cover and PVC push on cap.

11 November 2013 €a" Golder
Report No. 137626001-004-R-Rev0 4 [/ Associates
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Figure 4: Surface completion of monitoring bore GW01

All the monitoring bores were installed using the same methodology. Completion specifications of the
installed monitoring bores are included in the borehole log reports in APPENDIX B as installation diagrams.
Details and locations of the four monitoring bores are provided in Table 1 and Figure 5 below.

11 November 2013
Report No. 137626001-004-R-Rev0 5
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2.3 Monitoring Bore Well Development

Subsequent to the installation of monitoring bores, all bores that are found to be producing water are
required to be develoEPed using a suitable method under the Minimum Construction Requirements for Water
Bores in Australia (3" Edition, February 2012). Bore development is carried out to improve the bores
efficiency for water production, improve specific capacity, stabilise aquifer material, and control the amount of
suspended solids. The process agitates the gravel pack around the screened sections of the monitoring bore
construction and draws fine material, which could potentially clog the monitoring bore or inhibit water
production, through the screen. These fines are then removed in the development process or allowed settle
in the sump of the monitoring bore.

Upon completion of drilling and installation of the monitoring bores, the drillers were contracted further by
Boral to drill exploratory boreholes in the quarry pit and other selected locations. From discussions between
Statewide Drilling and Golder it was agreed that Statewide Drilling would develop the wells by airlifting under
the supervision of Golder field staff. This was planned to be carried out at the end of the exploratory drilling
program using a hired air compressor and air line. However, due to rainfall, conditions in the pit had
deteriorated and the Statewide Drilling support truck was no longer able to access the drilling site in order to
supply water to the rig. As a result the drillers were forced to demobilise to their workshop in Melbourne to
acquire a rubber track mounted support truck to complete the drilling program. It was agreed that Statewide
Drilling would also return with well development equipment so that there was no need to hire equipment.

Golder field staff returned to site on the 24" of April 2013 to oversee the well development of the installed
monitoring bores by Statewide Drilling personnel. As previously mentioned airlifting was chosen as the
method of development. Statewide Dirilling provided the following for the development process:

m an Atlas Copco XAS 125 trailer mounted diesel air compressor (see Figure 6)
m approx. 55m of air line piping

m a custom made PVC T-piece to fix to the top of the well casing to direct water flow to the side (see
Figure 7

e .

Figure 6: Portable air compressor used for airlifting well development
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Airlifting involves the injection of air into a saturated bore such that slugs of water are transported irregularly
to the top of the well casing. The air pressure on the compressor is adjusted to create a surging action to
improve the effectiveness of the development. The surges of aerated water provide the agitation to the
gravel pack in the annulus between the screen and the aquifer.

Figure 7: PVC T-piece and air line for well development by airlifting

For boreholes GW03 and GW04, which were found to contain little water, it was necessary to introduce
water into the well in order for the bores to be developed effectively. A water cube was secured to the tray of
the Golder vehicle in order to facilitate this. GW03 was filled to the top of the casing whereas, due to
apparent permeability, GW04 was filled to 3.06 m below top of casing.

The development process and observations are summarised in Table 2 below.

Table 2: Summary of monitoring bore development

. Number
Estimate of
Bore ID | of volume Appearance/Comments
urged (L) surge
P cycles
GWO1 470 21 Water purged initially brown turnlr_lg pale grey and silty, cleared slowly.
Purged water was noted to be saline.
GW02 450 17 Water purged initially reddish brown, turning pale grey and silty, cleared
slowly.
GW03 120 7 Introduced water to top of casing, water purged initially grey, more water
added after 3rd air lift cycle, water purged cleared after Sth surge cycle
Introduced water to 3.06 m below top of casing initially, total of 206 litres
GWO04 210 12 added in several stages between air lift cycles, water purged cleared
after 10th surge cycle

11 November 2013 €'A* Golder
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2.4 Hydraulic Testing

Once the monitoring bores had been suitably developed and recovered to Standing Water Level (SWL)
hydraulic testing was carried out in order to ascertain the hydraulic conductivity of the screened geological
formations. Falling Head Tests (FHTs) were chosen as a method to test hydraulic conductivity. This involves
the rapid introduction of a volume of water into the well and monitoring the recovery of the well to SWL using
a water level data logger.

Falling Head Tests were carried out on GWO01 and GWO02 on the 24" of April following development.

For monitoring bores GW03 and GW04 the SWLs were found to be sitting well below the top of the screened
section. The FHT methodology used for these monitoring bores deviated from traditional FHT methodology
because of this and the results are for indicative purposes only. Directly after the bore development
monitoring bores GW03 and GW04 had not yet recovered to Static Water Levels. For this reason it was
decided to carry out hydraulic testing on these holes in conjunction with the water quality sampling fieldwork.
Falling Head Tests were carried out on GWO03 and GWO04 on the 30" of May.

2.4.1 Falling Head Test Methodology

Falling Head Tests were carried out by:
m Lowering the water level troll into the monitoring bore to a known depth,

m Rapidly introducing a slug of water until full water return to surface was achieved. an IBC (Intermediate
Bulk Container) water cube mounted on the back of the Golder site vehicle was used to facilitate this,

m Recovery is monitored by a 10 metre Mini-Diver water level datalogger,

m Regularly checking the water level in the bore with a water level meter during the test to monitor
recovery progress,

m  Withdrawing the water level troll once the hole has recovered and downloading the data to the field
laptop for analysis.

In the cases of GW03 and GWO04, the tight nature of the formations in the screened sections of the
monitoring bores meant that the recovery of the holes was very slow; therefore hydraulic testing was carried
out for a maximum of 2.5 hours to provide indicative results that could be analysed.
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2.4.2 Hydraulic testing analysis and results

The results of the falling head tests were analysed using AQTESOLV aquifer test analysis software. Due to
the tight nature of the screened formations in GWO03 and GWO04 the hydraulic testing for these holes deviated
from the traditional saturation method used for Falling Head Tests. Therefore the results of the analysis for
these holes are indicative only. The AQTESOLYV software uses the change in pressure head monitored by
the level troll datalogger during the falling head tests to produce a curve which can then be matched to
mathematical models (type curves) to estimate the hydraulic properties of the aquifer being tested. The
results of the analysis are presented in Table 3 below.

Table 3: FaIIing head test analysis results

Bore Test | Date SWL Screened Screened gz:ﬁ’uutzlt?vity Method
ID type | Tested (mbtoc) | Length (m) | Formations (mls)
Mudstone, laminite
GWO1 | FHT | 24/0472013 | 1179 | 18 (siltstone, mudstone, |, g, 447 Hvorslev
sandstone), siltstone,
sandstone

Laminite (siltstone,

GWO02 | FHT | 24/04/2013 | 10.69 18 mudstone, 2.288x107 Hvorslev
sandstone), siltstone,

sandstone, claystone

Laminite (siltstone,

GWO03 | FHT | 30/05/2013 | 26.79 15 mudstone, 1.915x10° Hvorslev
sandstone), siltstone,

claystone, sandstone

Mudstone, siltstone,
laminite (siltstone,
GWO04* | FHT | 30/05/2013 | 40.13 18 mudstone, 2.55x107"° Hvorslev
sandstone),
sandstone

FHT - Falling head test
* Values for hydraulic conductivity for GWO04 are intended for indicative purposes only

The analysis is provided in APPENDIX C.

=
11 November 2013 € ' Golder
Report No. 137626001-004-R-Rev0 1 [/ Associates



BORAL BRINGELLY FACTUAL REPORT

2.5 Water Quality Sampling

Once the monitoring bores were installed and developed, water level and in-situ physico-chemical
parameters were measured and recorded. Samples were collected for laboratory analysis after these initial
parameters were recorded. Both data sets are tabulated in Table 5and Table 6 below. Golder field staff
returned to site on the 30th of May to carry out this task. ALS Laboratory were engaged by Golder to carry
out the analysis of the groundwater samples.

Sampling was conducted at each monitoring bore within the scope of this project using disposable bailers
and samples were retained in approved sampling bottles for shipping to the selected laboratory. Best
practice is to purge 3 well volumes prior to sampling to ensure that the water being sampled is truly
representative of that produced by the aquifer. In the case of GWO03 and GW04 the ingress of groundwater
was very slow, so to ensure that adequate purging could be carried out, Boral site staff commenced the
purging process using dedicated bailers prior to Golder mobilising to site for the water quality sampling

event. Records of purged water volumes were kept. The well volumes were calculated in advance of the
purging process, using standard formulas for litre volumes of water per linear metre of 50mm monitoring bore
casing and screen in HQ boreholes. The volumes that were required to be purged are calculated in Table 4
below.

Table 4: Volume of groundwater to be purged based on three well volumes

Height of Volume Actual

Borehole swL' Date TDB? Z‘:‘ml‘:l Screen water :\:ﬁ::m o |tobe purged
(mbtoc) Measured (mbgs) (m)g length (m) | columnin (litres) purged® | volume

well (m) (litres) (litres)
GWO1 11.2 24/04/2013 40 3 18 29.36 89.32 267.96 207
GWo02 10.76 24/04/2013 40 3 18 29.86 90.32 270.96 270
GWO03 3224 24/04/2013 40 1 15 8.36 29232 87.696 87
GWo04 39.81 24/04/2013 42 3 18 2.79 5.58 16.74 345

' - Static Water Level
2_ Total Depth of Borehole
* Based on 3.7 litres per linear metre of screen and 2 litres per linear metre of casing.

Golder staff completed the remainder of the purging process while on site for the sampling event. A
calibrated water quality meter was used to observe the field parameters during the purging process and
purging was carried out until stability was observed in the parameters. A decontaminated sampling bucket
was used to collect the bore water during sampling. Field records of the water quality sampling event
including recorded insitu water quality parameters and SWLs are provided in APPENDIX F of this report.

As a QA/QC on the water quality sampling methodology field blank samples were also taken and trip blanks
provided by the laboratory were kept with the samples during transportation and storage. Duplicate samples
were taken at GWO2 to act as a QA/QC on the laboratory procedures. Samples were stored in cooler boxes
with ice bricks to preserve the samples and transported to the ALS laboratory within the allowable handling
times for the selected parameters. An interpretative quality control report provided by the laboratory is
supplied as part of APPENDIX D.

The results of the water quality sampling are presented in Table 5 and Table 6
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presents the laboratory water quality analyses and also provides the trigger values for toxicants in freshwater
for the protection of 95% of species in the column ‘ANZECC 2000 Freshwater 95%’. It should be noted that
the values highlighted in grey for GW04 indicated elevated concentrations of semi-volatile Total Petroleum
Hydrocarbons (TPH) which may be evidence that the bore is producing very little water and that some
residual polymers used during drilling may remain in the sump of the well. The water quality results also
indicate levels of zinc exceeding the ANZECC 2000 Trigger Values for the Protection of Freshwater Aquatic
Ecosystems (95% Level of Protection).
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BORAL BRINGELLY FACTUAL REPORT

The certificate of analysis, quality control, and chain of custody documentation provided by the laboratory are
presented in APPENDIX D.

Training was given to Boral environmental staff to carry out subsequent groundwater monitoring events.
Further instruction is provided in the document ‘Guidelines for Water Quality Sampling’ in APPENDIX E.

2.5.1 Surveying of Monitoring Bore Locations

The survey of the installed groundwater monitoring bores was carried out by Mepstead and Associates Pty
Ltd at the request of Boral. These co-ordinates and elevations were provided to Golder for the purposes of
the groundwater assessment. The co-ordinates and elevations of the monitoring bores determined in this
survey are provided in Table 7.

Table 7: Surveyed co-ordinates and elevations for groundwater monitoring bores

Easting | Northing | Elevation
(m) (m) (mAHD)
GWO01 289202.0 | 6242112.1 | 87.6
GWo02 289502.1 | 6242101.8 | 83.55
GWO03 289628.5 | 6241630.2 | 86.8
GW04 289214.9 | 6241594.5 | 991

Hole ID

2.5.2 Issues with GWO03

During the purging of groundwater in monitoring bore GWO03 Boral staff encountered problems in getting the
bailer to sink and fill with water. Golder staff recommended that Boral fix some weights to the top of the bailer
in order to help the bailer sink in the bore water. Boral engaged their workshop staff and fabricated a custom
steel weight to fit to the top of the bailer to achieve this. However, possibly due to chaffing of the string on the
steel weight, the bailer recovery string failed and the bailer was subsequently lost down the hole.

Efforts by Golder field staff to recover the bailer were unsuccessful as the modified metal sleeve covered the
bracket that was to be latched onto. It is suspected that the bailer with attached steel weight have sunk into
the sump of the well. These lead weights and steel fitting may alter water quality results in the future and
should be noted.

2.6 Water Levels

The standing water levels for the monitoring bores have been established based on water levels taken by
Golder field staff on the 30" May 2013 during the water quality sampling event at the end of the fieldwork
program. This ensured that the holes with tight formations were given the maximum possible time to recover
to static. The water levels are presented in Table 8 below.

Discounting GWO04, the SWLs for GW01, GWO02 and GWO03 holes demonstrate the expected trend following
the surface topography with the lowest water level in the south-eastern corner of the site towards
Thompson’s Creek. Inflow of water into the existing quarry pit may be affecting the water level in GW04 as it
is located close to the highwall in the southwest corner of the pit. It is also possible that a SWL has not yet
been established in GWO04 due to very slow recovery as a result of the tight formation in the screened
section of the monitoring bore. It is recommended that water levels are monitored, or alternatively a water
level datalogger be installed in GWO04 to monitor water levels.

=
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Table 8: Standing Water Levels

Hole ID | SWL (mbtoc') | SWL (mbgs?) | SWL (mAHD?) Meg:;‘;e P
GWO1 11.79 11.23 76.37 30/05/2013
GW02 10.69 10.07 73.48 30/05/2013
GW03 26.79 26.19 60.61 30/05/2013
GW04* 40.13 39.53 59.57 30/05/2013

" mbtoc — metres below top of casing
? mbgs — metres below ground surface
* mAHD - metres Australian Height Datum

*There is some uncertainty regarding the SWL for G\WO04. Initial groundwater levels measured by Golder field staff over the course of the
fieldwork program suggest that the hole is dry or recovering extremely slowly. Groundwater quality sampling results for GWO04 (refer to
Table 8 above) also demonstrate elevated levels of hydrocarbons, which may indicate the presence of drilling fluids.

3.0 RECOMMENDATIONS

It is recommended that Boral develop and implement a regular water quality sampling and water level
monitoring program in order to establish records of water quality and identify outliers in any key parameters.
Recommendations and guidelines for carrying out groundwater sampling are provided in the Technical
Memo in APPENDIX E of this report. This document has been prepared as a methodology to assist Boral
environmental staff in implementing an ongoing groundwater monitoring program.

It is recommended that further efforts are made to recover the lost equipment in GWO03 since the metals in
the weights attached to the bailer may affect long term concentrations of certain metals in groundwater.

4.0 LIMITATIONS

Your attention is drawn to the document - “Limitations”, which is included in APPENDIX G of this report. The
statements presented in this document are intended to advise you of what your realistic expectations of this
report should be and to present you with recommendations on how to minimise the risks associated with the
services provided for this project. The document is not intended to reduce the level of responsibility accepted
by Golder Associates, but rather to ensure that all parties who may rely on this report are aware of the
responsibilities each assumes in so doing.

11 November 2013 € P Golder
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APPENDIX A

Core Box Photos
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Borehole Logs and Monitoring Bore Design
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== 1 P = & ofY STRUCTURE AND
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0
87.60 Silty CLAY
high plasticity, pale brown, trace crganics, dry
1] ]
- | ]
=
2 —] —]
3 J.00
84.60 | 3.00-3.50 m MUDSTONE / SILTSTONE
. C3.00-3.50 m fine grained, layered, pale grey with iron staining, low E
strength, highly weathered
350 1
8410 | 3.50-5.00 m MUDSTONE
€ 3.50-5.00 m fine grained, pale grey / dark grey and black with orange
N layers, low strength, highly weathered 1
4
57 5.00-6.50 m ]
C5.00-6.50m
6 —] —]
8 6.50 1
T 18110 | 6.50-800m SILTSTONE |
C650-800m fine grained, pale grey, low strength, highly weathered, heavily
500 fractured
7| 8070 SILTSTONE .
fine grained, layered, pale grey to dark grey wiht crange
staining, low strength, highly weathered
8 8.00-9.50m ]
i C8.00-950m ]
o o0 . ____
78.60 heavily fractured with clay in fractures
i 9.50-11.00 m ]
C9.50-10.00 m
10 10.00
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101 7760 [e50-17.00m MUDSTONE
fine grained, layered, dark grey to black, low strength,
moderately weathered
" 11.00-12.50 m N
C11.0012.50 m
12— ]
12.50-14.00 m
C12.50-14.00 m
L1280 1
13— 74.70 SANDSTONE
medium grained, layered, pale grey, medium strength,
N moderately weathered 1
1335
17425 MUDSTONE 1
fine grained, layered, dark grey, medium strength, moderately
weathered, more fractures
14 14.00-15.50 m
C14.00-15.50 m
«y
o 15— .
I
15.50-17.00 m
C15.50-17.00 m
16— ]
7 17.00-18.00 m ]
C17.00-18.00 m
18] 18.00-19.50 m ]
i C18.00-19.50 m ]
19
i 19.50-20.00 m ]
C 19.50-20.00 m
20 20.00
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20—
67.60 MUDSTONE
fine grained, layered, dark grey, medium strength, moderately
weathered, more fractures
2075
6685 LAMINITE 1
21— (sandstone, siltstone, mudstone), pale grey to black ]
21.35
6625 MUDSTONE 1
21.50-23.00 m fine grained, layered, medium strength, slightly weathered
C21.50-23.00 m
22— -
2 23.00-24.50 m
g C23.00-24.50 m 1
23.60
64.00 LAMINITE
N {mudstone, sandstone and siltstone), fine to medium grained, 1
pale grey, dark grey and black, medium to high strength,
24 slightly weathered
24.50-26.00 m
C 24.50-26.00 m
o 2500
o 25 1
T 62.60 SILTSTONE
fine grained, layered, pale grey, high strength, slightly
weathered to fresh
2585
25 26.00 MUDSTONE |
61.60 | 26.00-27.50 m fine grained, layered, black, high strength, slightly weathered
C 26.00-27.50 m to fresh
) SILTSTONE |
fine grained, layered, pale grey, high strength, slightly
| weathered to fresh ]
27— .
27.20
60.40 MUDSTONE
fine grained, layered
i 27.50-29.00 m ]
C 27.50-29.00 m
28— .
| 2875 ]
58.85 SANDSTONE
29 medium grained, layered, pale grey, high strength, slightly
29.00-30.50 m weathered to fresh
| 2035 ]
58.25 LAMINITE
. (mudstone, silistone, sandstone), fine to medium grained, ]
layered, pale grey / dark grey and black, medium to high
strength, slightly weathered to fresh
30
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30 29.00-3050 m
30.25 | € 29.00-30.50 m
5735 | C 28.00-30.50 m MUDSTONE
T fine grained, layered, dark grey / black 1
30.50-32.00 m
C 30.50-32.00 m
31— =
32— =
{3225 1
55.35 LAMINITE
(sandstone, siltstone, mudstone), fine to medium grained,
layered, pale grey / dark grey and black, high strength, slightly
weathered to fresh
33
L3350 |
54.10 | 33.50-35.00 m LAMINITE
€ 33.50-35.00 m (mudstone, siltstone, minor sandstone), fine to medium
N grained, black / dark grey / dark brown and pale grey, high to 1
very high strength, fresh
34
F 3500
=} ]
T 35 52.60 | 35.00-36.50 m LAMINITE
€ 35.00-36.50 m (sandstone, siltstone, mudstone), fine to medium grained,
high to very high strength, fresh
2§ 36.00 ]
51.60 MUDSTONE
(minor siltstone and sandstone), fine grained, amorphous,
layered, very high strength, fresh
| 3650 |
4 51.10 | 36.50-38.00 m MUDSTONE ]
€ 36.50-38.00m fine grained, amorphous, black, medium to high strength,
slightly weathered to fresh
37— n
37.50
-{ se-10 SILTSTONE 1
fine grained, amorphous, dark grey, high strength, fresh
37.90
38 — MUDSTONE =
49.60 | 38.00-39.50 m fine grained, amorphous, black, high strength, slightly
. C38.00-39.50 m weathered to fresh |
MUDSTONE
fine grained, black, medium to high strength, slightly to
1 extremely weathered 1
3886
a9 487° SILTSTONE
fine grained, amorphous, dark grey, highly weathered, fresh
i (layered) ]
39.50
{4810] 39.50-4000m MUDSTONE |
2750 € 39.50-40.00 m (minor siltstone), fine grained, amorphous, black / dark brown,
) highly weathered, fresh {layered)
39.95
40
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JOB NO: 137626001 HOLE DEPTH: 40.00 m CHECKED: SK DATE: 1/5/13
Drilling Sampling Field Material Description
>
2y 2l |8 2
=2 [T ) = e STRUCTURE AND
SIEE| x| xw ey |4FE |3 SOILUROCK MATERIAL DESCRIPTION === ADDITIONAL
I |fe|lw| =2 o|a w S|2 9 OBSERVATIONS
G282 | &8 |oerH 2l28|2 o 8la5
= B 2| 8E [TRe HEE e =0oloa
40—
SANDSTONE
(miner siltstone, mudstone), medium grained, amorphous,
pale grey, highly weathered, fresh (layered)
MUDSTONE
(minor siltstone), fine grained, amorphous, black / dark brown,
highly weathered, fresh {layered)
N END UF BURKEHULE @ 40.00'm T
Monitoring well installed
41— =
42— =
43
44
45— =
46 — =
47 — n
48 — n
49
50

GAP 8 03 LIB.G

This report of borehole must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
hydrogeological purposes only, without attempt to assess geotechnical properties or possible contamination. Any reference to
geotechnical properties or potential contamination are for information only and do not necessarily indicate the presence or absence  GAP gINT FN. FO1a
of the properties stated. RL3
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REPORT OF STANDPIPE INSTALLATION: GWO01
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*
Associates SHEET 1 OF 1
CLIENT: Boral COORDS: 289202.00 m E 6242112.10 m N MGAS4 56 DRILL RIG:
PROJECT: Bringelly Groundwater Assessment SURFACE RL: 87.60 m DATUM: AHD CONTRACTOR: Statewide Drilling
LOCATION: INCLINATION: -80° LOGGED: AB DATE: 10/4113
JOB NO: 137626001 HOLE DEPTH: 40.00 m CHECKED: SK DATE: 1/5/13
Drilling Field Material Description Instrumentation Details
END COF BOREHOLE @ 40.00
Slel s g SOILUROCK MATERIAL Monitoring well instled
I|w £ % % o DESCRIPTION
< DEPTH
H AR
0 T
] SILTY CLAY 0.00, RLE7.60 Steel Monument Cover ]
3
2 — —]
300
130 MUDSTONE / SILTSTONE ) ]
4—] MUDSTONE 1
i — 50 mm diameter blank ]
. casing ]
6] 650
i SILTSTONE ) ]
SILTSTONE
3
1011000 1
MUDSTONE
12 — Grout Backfill
1 1200 ]
1335 SANDSTONE )
14— MUDSTONE -]
16— .
17.00, RL70.60
18 B 18.00. RL69.60 _ Bentonite Pellets E
- 19.00. RLE8.60|" ]
20— |-2000
4 2075 MUDSTONE 1
g 21.35 LAMINITE
I 23] MUDSTONE ]
2360 1
24— LAMINITE Factory Slotted Screen -
2500 {37 m bal to 19 m bal)
1 2525 SILTSTONE 1
2 MUDSTONE
12720 SILTSTONE 1
MUDSTONE
28
12875 1
2935 |+« « .| SANDSTONE
30— 3025 LAMINITE A Filter Pack Sand (2 mm, .
N MUDSTONE 40 mbal to 18 mbgl) T
32— 3225 .
LAMINITE
] 33.50 ]
34 LAMINITE
1 3500 1
] LAMINITE 1
25| -3600 :
i MUDSTONE 4 57.00 RLS0.60] ]
3750 MUDSTONE ———m
48— SILTSTONE ) ]
3885 MUDSTONE —— 3.0m Slump
3950 MUDSTONE o
[ o TSTONE 4000, RLAT 60| . ]
MUDSTONE
] SANDSTONE |
42 MUDSTONE

GAP 8 03 LIB.G

of the properties stated.

This report of standpipe installation must be read in conjunction with accompanying notes and abbreviations. It has been prepared
for hydrogeological purposes only, without attempt to assess geotechnical properties or possible contamination. Any reference to
geotechnical properties or potential contamination are for information only and do not necessarily indicate the presence or absence

GAP gINT FN. F17
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REPORT OF BOREHOLE: GW02
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SHEET: 1 OF 5
CLIENT: Boral COORDS: 289502.10 m E 6242101.80 m N MGAS4 56 DRILL RIG:
PROJECT: Bringelly Groundwater Assessment SURFACE RL: 83.55 mDATUM: AHD CONTRACTOR: Statewide Drilling
LOCATION: INCLINATION: -80° LOGGED: AB DATE: 16/4/13
JOB NO: 137626001 HOLE DEPTH: 40.00 m CHECKED: SK DATE: 2/5/13
Drilling Sampling Field Material Description
>
Sy 9 3 _[2
== [ PSS = & ofY STRUCTURE AND
SIEE| x| xw ey |4FE |3 SOILUROCK MATERIAL DESCRIPTION S Eloe ADDITIONAL
T fe|lw| 2 ol O w 2|90 OBSERVATIONS
G282 | &8 |oerH 2z8| 2 c6l6a
z|ee[=| 8E | TR I ) =o|oo
0
83.55 Sandy CLAY
rounded, medium plasticity, brown
3.60
o8 Sandy CLAY
76 75 h rounded, medium plasticity, dark brown 1
Clayey GRAVEL
medium grained, brown, medium plasticity, with some sand
4.50 1
79.05 Silty CLAY
medium plasticity, pale grey, medium plasticity silt, trace sand
= 500 .
w 78.55 CLAYSTONE
fine grained, amorphous [/ layered, grey with brown staining,
very low strength, extremely weathered
Crushed zones {decomposed seams) at
S4mandE60m
Vertical fracture with iron staining 6.9 m - N
78m
6.50 1
{7705 LAMINITE 1
(siltstone, claystone), fine grained, amorphous, layered, grey,
500 medium strength, distinctly weathered
—| 7685 SANDSTONE .
(minor siltstone), fine to medium grained, pale grey with
brown staining, amorphous, layered, distinctly weathered
800 ]
75.55

SILTSTONE

(minor claystone), fine grained amorphous, layered, grey with
some brown staining, low strength, distinctly to slightly
weathered

Decomposed seams at 8.03 m and
8.13 m (lenses) 1

GAP 8 03 LIB.G

This report of borehole must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
hydrogeological purposes only, without attempt to assess geotechnical properties or possible contamination. Any reference to
geotechnical properties or potential contamination are for information only and do not necessarily indicate the presence or absence  GAP gINT FN. FO1a
RL3

of the properties stated.
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REPORT OF BOREHOLE: GW02
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SHEET: 2 OF 5
CLIENT: COORDS: 289502.10 m E 6242101.80 m N MGAS4 56 DRILL RIG:
PROJECT: Bringelly Groundwater Assessment SURFACE RL: 83.55 mDATUM: AHD CONTRACTOR: Statewide Drilling
LOCATION: INCLINATION: -80° LOGGED: AB DATE: 16/4/13
JOB NO: HOLE DEPTH: 40.00 m CHECKED: SK DATE: 2/5/13
Drilling Sampling Field Material Description
>
Sy 9 3 _[2
== [ PSS = e STRUCTURE AND
SIEE| x| xw ey |4FE |3 SOILUROCK MATERIAL DESCRIPTION SElak ADDITIONAL
E%% w E% 8%0 O Q%%% OBSERVATIONS
< w o
2 HE[2 | BE 2laQ|> 2888
10—
SILTSTONE
(miner claystone), fine grained amorphous, layered, grey with
some brown staining, low strength, distinctly to slightly
weathered 1
Decomposed seams at 11.5m, 12.04 m,
1208 m, 1224 mand 123 m,
occasional brown lenses
Partially decomposed seam
MUDSTONE
fine grained, amorphous, layered, dark grey, very high
strength, slightly weathered to fresh ]
Apparent porous / textured zone (no
\Qolour change) /
> ]
w

LAMINITE

(mudstone, siltstone, sandstone), fine to medium grained,
amorphous, layered, black / grey / pale grey, high strength,
slilghtly weathered, bedded

Paossible core loss

Vertical fracture ]

GAP 8 03 LIB.G

This report of borehole must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
hydrogeological purposes only, without attempt to assess geotechnical properties or possible contamination. Any reference to
geotechnical properties or potential contamination are for information only and do not necessarily indicate the presence or absence  GAP gINT FN. FO1a
RL3

of the properties stated.
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? Golder REPORT OF BOREHOLE: GW02
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-
Associates SHEET 3 OF 5
CLIENT: Boral COORDS: 289502.10 m E 6242101.80 m N MGAS4 56 DRILL RIG:
PROJECT: Bringelly Groundwater Assessment SURFACE RL: 83.55 mDATUM: AHD CONTRACTOR: Statewide Drilling
LOCATION: INCLINATION: -80° LOGGED: AB DATE: 16/4/113
JOB NO: 137626001 HOLE DEPTH: 40.00 m CHECKED: SK DATE: 2/5M13
Drilling Sampling Field Material Description
>
2y 2l |8 2
== [ PSS = & ofY STRUCTURE AND
SIEE| x| xw ey |4FE |3 SOILUROCK MATERIAL DESCRIPTION S EloE ADDITIONAL
T fe|lw| 2 oo O w 2|90 OBSERVATIONS
G282 | &% |oepm SRR c6l6a
= |E¥| 2| 8E [ TR 2laQ|> =o|oo
20—
2018 =
63.37 SILTSTONE
. fine grained, amorphous, layered, grey, high strength, fresh, R
bedded
L2080 1
21 | 6265 LAMINITE Intrusions, brown lenses .
{mudstone, siltstone, sandstone), fine to medium grained,
black / dark grey / pale grey, high strength, fresh, bedded
21.75
61.80 SILTSTONE
22| (miner mudstone), fine grained, grey / dark grey / black, high |
strength, fresh, bedded
Vertical black intrusion
23 2310
- 6045 LAMINITE ]
(sandstone, siltstone, minor mudstone), fine to medium
N grained, amorphous, layered, pale grey / grey / black, high 1
strength, fresh, bedded
24
Brown layers to 26.25 m
L2450 1
59.05 . SANDSTONE
. {minor siltstone, mudstone), fine to medium grained, black,
N . with some brown, high strength, slightly weathered to fresh, 1
P 25| . bedded i
w .
. Brown lenses / staining 2525 m - 255 m
1 . and 258 m-26.0m )
26— D ]
12870 : ]
56.85 LAMINITE
(siltstone, sandstone, mudstone), fine to medium grained,
27— amorphous, layered, high strength, fresh, bedded .
28— .
. Some brown staining in core ]
29
— A
a0 53.70 e ertical fractures and weathered at

GAP 8 03 LIB.G

This report of borehole must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
hydrogeological purposes only, without attempt to assess geotechnical properties or possible contamination. Any reference to
geotechnical properties or potential contamination are for information only and do not necessarily indicate the presence or absence  GAP gINT FN. FO1a
of the properties stated. RL3
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Associates

REPORT OF BOREHOLE: GW02

SHEET: 4 OF 5
CLIENT: Boral COORDS: 289502.10 m E 6242101.80 m N MGAS4 56 DRILL RIG:
PROJECT: Bringelly Groundwater Assessment SURFACE RL: 83.55 mDATUM: AHD CONTRACTOR: Statewide Drilling
LOCATION: INCLINATION: -90° LOGGED: AB DATE: 16/4/13
JOB NO: 137626001 HOLE DEPTH: 40.00 m CHECKED: SK DATE: 2/5/13
Drilling Sampling Field Material Description
>
2y 2l |8 2
= W o|w STRUCTURE AND
o |52 savpLEor  |G]e |2 Z O >
SIS« | x5 e Teer 21 |3 SOILROCK MATERIAL DESCRIPTION SElaE ADDITIONAL
I |fe|lw| =2 ol w 2|90 OBSERVATIONS
ElEal5| &8 oo HMEEE o gléa
= B 2| 8E [TRe HEE e =oloa
30—
SANDSTONE 9.84m
(miner siltstone and mudstone), fine to medium grained, Suspected joint at 30.16 m planar
3040 amorphous, layered, pale grey / grey [ black, high strength, slickensided
53.15 slightly weathered to fresh Y, 1
LAMIMITE
(siltstone, sandstone, mudstone), fine to medium grained, Bands of sandstone at 30.66 m, 30.7 m
1 amorphous, layered, grey / pale grey / black, high strength, and 308 m - 3095 m 1
31| slightly weathered to fresh, bedded i
32— 3207 1
51.48 SILTSTONE _ __ ]
fine grained, amorphous, layered, grey, very high strength, Joint / fracture at 32.19 m, no infill,
3249 fresh planar, slickensided
32.66 CLAYSTONE
50.89 fine grained, amorphous, layered, black, very high strength,
1 3201 fresh 1
33 50.64 SILTSTONE - —
fine grained, amorphous, layered, black, very high strength, Joint/ fracture at 32.97 m, no infill,
| frash planar, slickensided ]
_ SANDSTONE ]
medium grained, amorphous, pale grey, high to very high
strength, fresh
33.81 LAMINITE ]
33.04 (siltstone, sandstone, mudstone), fine to medium grained,
34 29.61 amorphous, layered, pale brown [ pale grey / black, high to
very high strength, fresh, bedded
3435 SILTSTONE
14620 fine grained, amorphous, grey, very high strength, fresh ]
34.60 CLAYSTONE
48.95 | (miner siltstone), fine grained, amorphous, layered, black with
i grey, very high strength, fresh |
3500 SILTSTONE
& 35 4855 fine grained, amorphous, layered, black with grey, very high 1
) strength, fresh
CLAYSTONE
N {minor siltstone), fine grained, amorphous, layered, black with 1
grey, very high strength, fresh
LAMINITE
(claystone, siltstone), fine grained, amorphous, layered, black
38 I grey, very high strength, fresh
3640 ]
e SANDSTONE
- 36.64 | (minor siltstone, claystone), fine grained, amorphous, pale 1
46.91 grey / pale brown / black, high strength, slightly weathered to
3604 fresh
37— 46.61 SANDSTONE ]
(miner siltstone, claystone), fine grained, amorphous, pale
grey / pale brown / black, high strength, slightly weathered to
fresh
CLAYSTONE
1 (minor siltstone, grey), fine grained, amorphous, layered, 1
black, fresh, bedded
3800 LAMIMITE
38 45'55 (sandstone, siltstone, claystone), fine tlo medium grained, .
. amorphous, layered, pale grey / grey / brown / black, medium
1 strength, slightly weathered, bedded 1
CLAYSTONE
fine grained, amorphous, layered, black, (minor siltstone,
1 grey), high strength, fresh 1
38856
39 3003 LAMINITE
44 52 (sandstone, siltstone, claystone), fine grained, amorphous,
. layered, pale grey changing to dark grey, medium strength, ]
fresh
CLAYSTONE
. {minor siltstone) fine grained, amorphous, layered, black / ]
39.79 grey, high strength, fresh, bedded
43.76 SANDSTONE
40

This report of borehole must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
hydrogeological purposes only, without attempt to assess geotechnical properties or possible contamination. Any reference to

geotechnical properties or potential contamination are for information only and do not necessarily indicate the presence or absence

of the properties stated.

GAP gINT FN. FO1a
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-
Associates SHEET: 5 OF 5
CLIENT: Boral COORDS: 289502.10 m E 6242101.80 m N MGAS4 56 DRILL RIG:
PROJECT: Bringelly Groundwater Assessment SURFACE RL: 83.55 mDATUM: AHD CONTRACTOR: Statewide Drilling
LOCATION: INCLINATION: -80° LOGGED: AB DATE: 16/4/13
JOB NO: 137626001 HOLE DEPTH: 40.00 m CHECKED: SK DATE: 2/5M13
Drilling Sampling Field Material Description
>
2y 2l |8 2
=] 1 P = e STRUCTURE AND
SIEE| x| xw ey |4FE |3 SOILUROCK MATERIAL DESCRIPTION === ADDITIONAL
T lDo|lw| 2 oo w 2|90 OBSERVATIONS
G282 | &8 |oerH 2l28|2 o 8la5
z|ee[=| 8E | TR I ) =o|oo
40—
{minor siltstone, claystone), medium grained, pale grey / pale
brown [ black, medium strength, slightly weathered
i END OF BOREHOLE @ 40.00 m ]
Manitoring well installed
41— ]
42— ]
43
44
45— ]
46— ]
47 — 1
48— 1
49
S0

GAP 8 03 LIB.GLB Log GAP NON-CORED FULL PAGE 137626001 BORAL.GPJ <<DrawingFile>> 17/06/2013 13:58 8.30.003

This report of borehole must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
hydrogeological purposes only, without attempt to assess geotechnical properties or possible contamination. Any reference to
geotechnical properties or potential contamination are for information only and do not necessarily indicate the presence or absence  GAP gINT FN. FO1a
of the properties stated. RL3
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*
Associates SHEET 1 OF 2
CLIENT: Boral COORDS: 289502.10 m E 6242101.80 m N MGA94 56 DRILL RIG:
PROJECT: Bringelly Groundwater Assessment SURFACE RL: 83.55 mDATUM: AHD CONTRACTOR: Statewide Drilling
LOCATION: INCLINATION: -80° LOGGED: AB DATE: 16/4/113
JOB NO: 137626001 HOLE DEPTH: 40.00 m CHECKED: SK DATE: 2/5/13
Drilling Field Material Description Instrumentation Details
END OF BOREHOLE @ 40.00
(=38 IO I, g SOIL/ROCK MATERIAL Monitoring well A
'% w E g % o DESCRIPTION
< DEPTH
H AR
0 T
SANDY CLAY 0.00, RLE8355 Steel Monument Cover ]
SANDY CLAY .
CLAYEY GRAVEL y )
— 50 mm diameter blank ]
SILTY CLAY casing 1
CLAYSTONE
i —h LAMINITE ) ]
a00 |-+ +| SANDSTONE
s ]
R SILTSTONE 1
10— ]
12 — Grout Backfill
14| 1400 ]
. MUDSTONE |
16 16.00, RLB7.55 ]
18 B 18.00. RLE5.55 . Bentonite Seal E
1 1647 19.00. RL64.55[" ]
LAMINITE
% 20— 2018
1 2000 SILTSTONE 1
2175 LAMINITE
22— SILTSTONE ]
2310
i LAMINITE |
24— ay5p Factory Slotted Screen -
{37 m bal to 19 m bal)
1 SANDSTONE ]
o 1
1 2670 ]
] LAMINITE 1
28
29.80 .
30— 3040 — Filter Pack Sand (2 mm, -
] SANDSTONE 40 mbgl to 18 mbgl) 1
LAMINITE
30— 32. .
| SILTSTONE
h CLAYSTONE |
g 28 SILTSTONE ]
1 SANDSTONE ]
. LAMINITE |
36— 3640 SILTSTONE .
i CLAYSTONE 37.00, RL46.55] ]
SILTSTONE i
qg | S8.00 CLAYSTONE ]
3886 LAMINITE 3.0m Slump
13070 SANDSTONE SRR ]
40 SANDSTONE 4000, RL43 55| " R
BcLavsTONE
i RLaminme ]
42 I

GAP 8 03 LIB.G

This report of standpipe installation must be read in conjunction with accompanying notes and abbreviations. It has been prepared
for hydrogeological purposes only, without attempt to assess geotechnical properties or possible contamination. Any reference to

geotechnical properties or potential contamination are for information only and do not necessarily indicate the presence or absence

of the properties stated.

GAP gINT FN. F17
RL1
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? Golder REPORT OF STANDPIPE INSTALLATION: GW02

Associates SHEET: 2 OF 2

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Boral

COORDS: 289502.10 m E 6242101.80 m N MGAS4 56 DRILL RIG:

Bringelly Groundwater Assessment SURFACE RL: 83.55 mDATUM: AHD CONTRACTOR: Statewide Drilling

INCLINATION: -90° LOGGED: AB DATE: 16/4/13

137626001 HOLE DEFTH: 40.00 m CHECKED: SK DATE: 2/5/13

Drilling

Field Material Description Instrumentation Details

METHOD
WATER

& | DEPTH
M (metres)

DEPTH
RL

END OF BOREHOLE @ 40.00 m

SOILROCK MATERIAL Monitoring well installed

DESCRIPTION

GRAPHIC
LOG

44 —

46 —

48

52

54

62

70

72—

74—

76

78

CLAYSTONE
LAMINITE

CLAYSTONE
SANDSTONE

This report of standpipe installation must be read in conjunction with accompanying notes and abbreviations. It has been prepared

for hydrogeological purposes only, without attempt to assess geotechnical properties or possible contamination. Any reference to

geotechnical properties or potential contamination are for information only and do not necessarily indicate the presence or absence GAP gINTFN. F17
of the properties stated. RL1
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Associates SHEET: 1 OF 4
CLIENT: Boral COORDS: 289628.50 m E 6241630.20 m N MGAS4 56 DRILL RIG:
PROJECT: Bringelly Groundwater Assessment SURFACE RL: 86.80 m DATUM: AHD CONTRACTOR: Statewide Drilling
LOCATION: INCLINATION: -80° LOGGED: AB DATE: 3/4M13
JOB NO: 137626001 HOLE DEPTH: 40.00 m CHECKED: SK DATE: 3/5M13
Drilling Sampling Field Material Description
>
Sy 9 3 2|2
== [ PSS = & ofY STRUCTURE AND
S B2 | ~o SAMPLEOR W2 | & SOIL/ROCK MATERIAL DESCRIPTION SElaE ADDITIONAL
= I @ FIELD TEST ] = =
T fe|lw| 2 ol O w 2|90 OBSERVATIONS
L|58|=| &8 |0 MEEE o558
= |E¥| 2| 8E [ TR 2laQ|> =o|oo
0
86.80 CLAYSTONE
fine grained, laminated, black, very low strength, distinctly
weathered
1 o5 ]
86.30 Silty CLAY
high plasticity, dark brown, trace fine sand, dry
‘l —] —]
ey B -_-___ )
85.30 changlngto pale grey
2 —] —]
3 J.00
8380 CLAYSTONE
- fine grained, laminated, dark brown, low to very low strength, 1
&350 highly weathered to extremely weathered ]
Sandy CLAY
medium plasticity, dark brown, (highly weathered claystone)
i CLAYSTONE |
fine grained, laminated {with clay bands <1 mm), black, low to
4 very low strength, distinctly weathered
460 | | B e e
82.20 fewer laminations, increased strength
s o0 |\ B - ____ ]
81.80 fewer laminations
6 —] —]
6.50 l - 1
1 8030 fine grained, laminated, black / dark grey, low to medium i
strength, slightly to distinctly weathered
7— ]
800
8 ?830 _____________________ N
fine grained, laminated, black / dark grey, low to medium
1 strength, slightly to distinctly weathered, layered 1
870 1
7810 SILTSTONE / SANDSTONE
fine to medium grained, laminated, pale grey, medium
2] strength, slightly weathered
940
77.40 LAMINITE
10 10.00

GAP 8 03 LIB.G

This report of borehole must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
hydrogeological purposes only, without attempt to assess geotechnical properties or possible contamination. Any reference to
geotechnical properties or potential contamination are for information only and do not necessarily indicate the presence or absence  GAP gINT FN. F01a
of the properties stated.
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Associates SHEET: 2 OF 4
CLIENT: Boral COORDS: 289628.50 m E 6241630.20 m N MGAS4 56 DRILL RIG:
PROJECT: Bringelly Groundwater Assessment SURFACE RL: 86.80 m DATUM: AHD CONTRACTOR: Statewide Drilling
LOCATION: INCLINATION: -80° LOGGED: AB DATE: 3/4M13
JOB NO: 137626001 HOLE DEPTH: 40.00 m CHECKED: SK DATE: 3/5M13
Drilling Sampling Field Material Description
>
2y 2l |8 2
== [ PSS = e STRUCTURE AND
SIEE| x| xw ey |4FE |3 SOILUROCK MATERIAL DESCRIPTION D Elok ADDITIONAL
T fe|lw| 2 ol w 2|90 OBSERVATIONS
ElEal5| &8 oo HMEEE o gléa
= |E¥| 2| 8E [ TR 2laQ|> =o|oo
10—
76.80 CLAYSTONE
fine grained, laminated, black, medium strength, slightly
weathered
Mmoo\ B L] ]
75.80 (shale) fine grained, laminated, black dark grey, medium
strength
el |\ B -__ ] 1
{7470 becoming more shale i
o ool VB ]
73.80 becoming more shale
B I 7 ¢ R
72.80 becoming more shale
15— ]
sy B - ___ ] 1
71.30 f|ne grained, laminated, black / dark grey
16| 1600 . ]
70.80 becoming coarser sand, grey
o0} B - _ _
17 28] with shatestreak_ — — — — ~ — " " """ "7 y .
with shale streak
18— 1
a5 ]
68.05 SANDSTONE
19 fine to medium grained, massive, pale grey, medium strength,
slightly weathered
19.50
{ 67.30 CLAYSTONE 1
with shale streak
50 20.00

GAP 8 03 LIB.G

This report of borehole must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
hydrogeological purposes only, without attempt to assess geotechnical properties or possible contamination. Any reference to
geotechnical properties or potential contamination are for information only and do not necessarily indicate the presence or absence  GAP gINT FN. F01a
of the properties stated.
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*
Associates SHEET: 3 OF 4
CLIENT: Boral COORDS: 289628.50 m E 6241630.20 m N MGAS4 56 DRILL RIG:
PROJECT: Bringelly Groundwater Assessment SURFACE RL: 86.80 m DATUM: AHD CONTRACTOR: Statewide Drilling
LOCATION: INCLINATION: -80° LOGGED: AB DATE: 3/4/13
JOB NO: 137626001 HOLE DEPTH: 40.00 m CHECKED: SK DATE: 3/5/13
Drilling Sampling Field Material Description
>
2y 2l |8 2
== [ PSS = e STRUCTURE AND
SIEE| x| xw ey |4FE |3 SOILUROCK MATERIAL DESCRIPTION D Elok ADDITIONAL
T fe|lw| 2 ol O w 2|90 OBSERVATIONS
b(z3 2| &2 [oeem 2282 o 8la5
z|ee[=| 8E | TR I ) =o|oo
20—
66.80 CLAYSTONE
with shale streak, fine grained, black / dark grey, medium to
high strength, slightly weathered to fresh
21— ]
21.90 l -
22— 54.90 coarse with intrusions -
240 | B - - -
64.40 7 with siltstone
23.00
23
63.80 LAMINITE
N (siltstone, claystone), layered, black / dark grey, medium 1
i strength, slightly weathered ]
24
25— -
L2550 1
61.30 CLAYSTONE
with chert
26.00
26 -
60.80 LAMINITE
(claystone, siltstone, sandstone, miner bands), mostly fine
grained, pale grey / dark grey and black, medium to high
1 strength, slightly weathred to fresh T
27— .
28— .
29
30 30.00

GAP 8 03 LIB.G

This report of borehole must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
hydrogeological purposes only, without attempt to assess geotechnical properties or possible contamination. Any reference to
geotechnical properties or potential contamination are for information only and do not necessarily indicate the presence or absence  GAP gINT FN. FO1a
of the properties stated. RL3
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Associates

REPORT OF BOREHOLE: GW03

SHEET: 4 OF 4
CLIENT: Boral COORDS: 289628.50 m E 6241630.20 m N MGAS4 56 DRILL RIG:
PROJECT: Bringelly Groundwater Assessment SURFACE RL: 86.80 m DATUM: AHD CONTRACTOR: Statewide Drilling
LOCATION: INCLINATION: -80° LOGGED: AB DATE: 3/4M13
JOB NO: 137626001 HOLE DEPTH: 40.00 m CHECKED: SK DATE: 3/5M13
Drilling Sampling Field Material Description
>
Sy 3 3 2|2
== [ PSS = & ofY STRUCTURE AND
SIEE| x| xw ey |4FE |3 SOILUROCK MATERIAL DESCRIPTION DElak ADDITIONAL
T fe|lw| 2 ol w 2|90 OBSERVATIONS
G52 2| &8 (oo 2l28|2 o558
= |E¥| 2| 8E [ TR 2laQ|> =o|oo
30—
56.80 LAMINITE
(siltstone, sandstone, claystone), fine to medium grained, pale
grey / dark grey and black, layered
L3080 1
31— BN SILTSTONE / CLAYSTONE .
55'70 6 fine grained, black A
SANDSTONE
i coarse grained, massive, pale grey ]
31.70
55.10 CLAYSTONE / SILTSTONE
- 3200 layered
54.80 CLAYSTONE
N fine grained, black, layered, high strength, fresh 1
32.60
3280 SILTSTONE
5400 h with micro vesicles, pale grey, layered, high strength, fresh 4 1
a3 CLAYSTONE
fine grained, black, layered, high strength, fresh
34
5| 3500 ]
51.80 SILTSTONE
35.60
51.20 LAMINITE
with sandstone (primary), and black mudstone
36— 3605 ]
50.75 . SANDSTONE
: medium, layered mudstone streaks, pale grey
1 3850 : ]
-{ 50-30 SILTSTONE 1
with streaks of mudstone, black, layered, high strength, fresh
37— .
37.30
49.50 . SANDSTONE
. medium grained, layered, pale grey with black mudstone
N . streaks, high strength, fresh 1
553800 : |
48.80 SILTSTONE
1 medium grained, layered, pale grey with black mudstone 1
streaks, high strength, fresh
J38.80
48.00 . SANDSTONE
39 . medium grained, layered, mudstone streaks, pale grey, high
. strength, fresh
1555 END OF BOREHOLE @ 40.00 m
40 MR Maonitoring well installed

This report of borehole must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
hydrogeological purposes only, without attempt to assess geotechnical properties or possible contamination. Any reference to
geotechnical properties or potential contamination are for information only and do not necessarily indicate the presence or absence  GAP gINT FN. FO1a
RL3

of the properties stated.
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REPORT OF STANDPIPE INSTALLATION: GWO03

LB Log GAPWELL 3 137626001 BORAL.GPJ =<DrawingFile>> 17/06/2013 13:54 8.30.003

*
Associates SHEET. 1 OF 1
CLIENT: Boral COORDS: 289628.50 m E 6241630.20 m N MGAS4 56 DRILL RIG:
PROJECT: Bringelly Groundwater Assessment SURFACE RL: 86.80 m DATUM: AHD CONTRACTOR: Statewide Drilling
LOCATION: INCLINATION: -80° LOGGED: AB DATE: 3/4M13
JOB NO: 137626001 HOLE DEPTH: 40.00 m CHECKED: SK DATE: 3/5/13
Drilling Field Material Description Instrumentation Details
Sl s 0 SOIUROCK MATERIAL E”%?;?f;;gﬂgﬁg;ﬁgdm m
IlE|E % % o DESCRIPTION
< DEPTH
S ER R —
0 CLAYSTONE 0.00, RLEE 80 g{eel Monument Cover
SILTY CLAY
CLAYSTONE
SANDY CLAY Ji
CLAYSTONE

SILTSTONE / SANDSTONE
LAMINITE
CLAYSTONE

SANDSTONE
CLAYSTONE
CLAYSTONE

LAMINITE

CLAYSTONE
LAMINITE

LAMINITE

SILTSTONE / CLAYSTONE
SANDSTONE
CLAYSTONE / SILTSTONE
i CLAYSTONE

Hl

22,00, RL64.80 >

23.00, RLE3.80

—— 50 mm diameter blank
casing

— Grout Backifill

Bentonite Seal

—— Factory Slotted Screen

(24 m bgl to 39 m bgl)

SILTSTONE —— Filter Pack Sand (2 mm,
CLAYSTONE 40 mbgl to 24 mbgl)
] SILTSTONE
36 __ggg =1, LAMINITE J
1 3730 SANDSTONE 37.00, RL49.80[
T T T N\SILTSTONE A
3800 |+ -
38— SANDSTONE RN —— 1.0m Slump
38.80 I SILTSTONE ) 38.85 RL47.95| -
] .| SANDSTONE
| o L4000 0.0
42

GAP 8 03 LIB.G

This report of standpipe installation must be read in conjunction with accompanying notes and abbreviations. It has been prepared
for hydrogeological purposes only, without attempt to assess geotechnical properties or possible contamination. Any reference to

geotechnical properties or potential contamination are for information only and do not necessarily indicate the presence or absence

of the properties stated.

GAP gINT FN. F17
RL1
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*
Associates SHEET: 1 OF 5
CLIENT: Boral COORDS: 289214.90 m E 6241594.50 m N MGAS4 56 DRILL RIG:
PROJECT: Bringelly Groundwater Assessment SURFACE RL: 99.10 m DATUM: AHD CONTRACTOR: Statewide Drilling
LOCATION: INCLINATION: -80° LOGGED: AB DATE: 16/4/113
JOB NO: 137626001 HOLE DEPTH: 42.00 m CHECKED: SK DATE: 3/5/13
Drilling Sampling Field Material Description
>
2y 2l |8 2
== [ PSS = & ofY STRUCTURE AND
SIEE| x| x2 SAMPLEOR WIS |3 SOIU/ROCK MATERIAL DESCRIPTION D Elak ADDITIONAL
[o 3 =4 e FIELD TEST w = =
T lDo|lw| 2 ol O w 2|90 OBSERVATIONS
G52 2| &8 (oo MEEE o558
= |E¥| 2| 8E [ TR 2laQ|> =o|oo
0 S
99.10 Silty CLAY
high plasticity, brown, dry
1 ]
2 —] —]
3
47 410
ep.00 SILTSTONE
94 fine grained, layered, pale grey, medium strength, distinctly
1 4 weathered Il 1
94.60 \ becoming finer grained /
) SILTSTONE ]
fine grained, layered, black with red layers, medium strength,
5—] distinctly weathered ]
540 ]
93.70 MUDSTONE / SILTSTONE
fine grained, layered, dark to pale grey, medium strength,
distinctly weathered, fractures with iron staining
6 —] —]
- 665 E
92.45 SILTSTONE
fine grained, layered, pale grey, low strength, distinctly to
7 7.00 | highly weathered, fractures with iron staining ) i
8210 MUDSTONE
fine grained, layered, dark grey, medium strength, slightly
weathered
5| 800 |
91.10 LAMINITE
1 (siltstone, mudstone), fine grained, layered, medium strength, 1
slightly weathered
9
9.50
-{ 8960 SILTSTONE 1
fine grained, layered, dark grey / black, medium to high
strength, slightly weathered
10

GAP 8 03 LIB.G

This report of borehole must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
hydrogeological purposes only, without attempt to assess geotechnical properties or possible contamination. Any reference to
geotechnical properties or potential contamination are for information only and do not necessarily indicate the presence or absence  GAP gINT FN. FO1a
of the properties stated. RL3
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*
Associates SHEET: 2 OF 5
CLIENT: Boral COORDS: 289214.90 m E 6241594.50 m N MGAS4 56 DRILL RIG:
PROJECT: Bringelly Groundwater Assessment SURFACE RL: 99.10 m DATUM: AHD CONTRACTOR: Statewide Drilling
LOCATION: INCLINATION: -80° LOGGED: AB DATE: 16/4/13
JOB NO: 137626001 HOLE DEPTH: 42.00 m CHECKED: SK DATE: 3/5M13
Drilling Sampling Field Material Description
>
Sy 9 3 _[2
== [ PSS = & ofY STRUCTURE AND
S B2 | ~o SAMPLEOR W2 | & SOIL/ROCK MATERIAL DESCRIPTION SElaE ADDITIONAL
= I @ FIELD TEST ] (= =
T fe|lw| 2 ol O w 2|90 OBSERVATIONS
L|58|=| &8 |0 MEEIE: o565
z|ee[=| 8E | TR I ) =o|oo
10—
SILTSTONE
fine grained, layered, dark grey / black, medium to high
strength, slightly weathered
11— ]
12— ]
112905 ]
13— 86.15 SANDSTONE
a medium grained, layered, pale grey, medium strength, slightly ]
weathered, streaks of black siltstone
L1380 1
14 —|-8520 ] SILTSTONE
8510 fine grained, layered, black, medium strength, slightly |
weathered  _ _ _ _ _ ___ _ _ J
g:‘;g | black / dark grey, medium strength, slightly weathered ]
' SILTSTOME / MUDSTONE
fine grained, layered, black, medium strength, slightly
. weathered to fresh, shale streaks ]
15— ]
16.00
16 e — | —
83.10 fractures are planar and smooth along layer
47| 1700 |
1715 MUDSTONE
81.85 fine grained, layered, black, medium strength, slightly
weathered to fresh
SILTSTONE
= fine grained, layered, black / dark grey, medium strength, i
slightly weathered, planar fractures along layers
18— 1
19
19.50
17065 == | mupsTone ]
79.45 fine grained, layered, black, high strength, slightly weathered
to fresh, with more fractures
20

GAP 8 03 LIB.G

This report of borehole must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
hydrogeological purposes only, without attempt to assess geotechnical properties or possible contamination. Any reference to
geotechnical properties or potential contamination are for information only and do not necessarily indicate the presence or absence  GAP gINT FN. FO1a
of the properties stated. RL3
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*
Associates SHEET: 3 OF 5
CLIENT: Boral COORDS: 289214.90 m E 6241594.50 m N MGAS4 56 DRILL RIG:
PROJECT: Bringelly Groundwater Assessment SURFACE RL: 99.10 m DATUM: AHD CONTRACTOR: Statewide Drilling
LOCATION: INCLINATION: -80° LOGGED: AB DATE: 16/4/113
JOB NO: 137626001 HOLE DEPTH: 42.00 m CHECKED: SK DATE: 3/5M13
Drilling Sampling Field Material Description
>
2y 2l |8 2
== [ PSS = & ofY STRUCTURE AND
S B2 | ~o SAMPLEOR W2 | & SOIL/ROCK MATERIAL DESCRIPTION SElaE ADDITIONAL
[o ) = e FIELD TEST w = =
T fe|lw| 2 oo O w 2|90 OBSERVATIONS
G282 | &% |oepm SRR c6l6a
= |E¥| 2| 8E [ TR 2laQ|> =o|oo
20—
SILTSTONE
1 2050 . - )
78.60 becoming more coarse, slightly weathered
21— 5
2140 ]
A -_ MUDSTONE
W fine grained, layered, black, high strength, minor shale
: intrusion (<1 mm lenses)
SILTSTONE
22— fine grained, layered, dark grey, high strength, slightly .
weathered to fresh, with some minor shale intrusions (<1 mm
1 lenses) 1
23
| 2385 ]
7555 MUDSTONE
. fine grained, layered, black, high strength, with some minor ]
shale intrusions and minor fractures
24
25— -
225y | B -0-_
i 73.85 change to pale grey |
26.00
26— 5
73.10 becoming pale grey with shale intrusions (<1 mm)
27— .
2r25!1 | B b e
71.85 becoming dark gre
27.50 9 orey
{ 760 SILTSTONE 1
fine grained, layered, dark grey / black, high strength, slightly
weathered to fresh
28— .
28451 | 1 -
i 7065 becoming coarse grained, with medium grained 7 intrusion |
(10-20 mm), layered, dark grey / black, high strength, slightly
weathered to fresh
59 29.00
70.10 MUDSTONE
1 fine grained 1
29.35
2053 N SANDSTONE
T \MUDSTONE 1
SANDSTONE
29.90
30 69201 LAMINITE

GAP 8 03 LIB.G

This report of borehole must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
hydrogeological purposes only, without attempt to assess geotechnical properties or possible contamination. Any reference to
geotechnical properties or potential contamination are for information only and do not necessarily indicate the presence or absence  GAP gINT FN. FO1a
of the properties stated. RL3
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*
Associates SHEET: 4 OF 5
CLIENT: Boral COORDS: 289214.90 m E 6241594.50 m N MGAS4 56 DRILL RIG:
PROJECT: Bringelly Groundwater Assessment SURFACE RL: 99.10 m DATUM: AHD CONTRACTOR: Statewide Drilling
LOCATION: INCLINATION: -80° LOGGED: AB DATE: 16/4/13
JOB NO: 137626001 HOLE DEPTH: 42.00 m CHECKED: SK DATE: 3/5/13
Drilling Sampling Field Material Description
>
2y 2l |8 2
== [ PSS = & ofY STRUCTURE AND
SIEE| x| xw ey |4FE |3 SOILUROCK MATERIAL DESCRIPTION S Eloe ADDITIONAL
T fe|lw| 2 ol O w 2|90 OBSERVATIONS
L|58|=| &8 |0 MEEIE: o565
z|ee[=| 8E | TR I ) =o|oo
30—
\successive layers of siltstone, mudstone, shale? (<1 mm) f
MUDSTONE
with shale streaks and with sandstone streaks
1 3050 )
SILTSTONE
gg;’g p with shale streaks and intrusions A
) MUDSTONE 1
31— 3110 with shale intrusion .
68.00 LAMINITE
predeminantly siltstone with thin layer of sandstone
32— -
3270 l - -
| 66.40 with sandstone layers (2-15 mm) increasing with depth i
33
34
34.40 ]
64.70 SILTSTONE
s—305( o\t ] .
64.05 becoming coarse grained
36— -
36.28
| 62.82 LAMINATE ]
(siltstone, shale, sandstone), sandstone layers increasing with
1 depth E
37— .
35 }-3800 |
61.10 SANDSTONE
1 medium grained, layered and cemented, pale grey 1
39
| 3920 ]
59.90 MUDSTONE
fine to medium grained, layered and cemented, high strength,
fresh
J9.75
59.35 LAMINATE
40

GAP 8 03 LIB.G

This report of borehole must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
hydrogeological purposes only, without attempt to assess geotechnical properties or possible contamination. Any reference to
geotechnical properties or potential contamination are for information only and do not necessarily indicate the presence or absence  GAP gINT FN. FO1a
of the properties stated. RL3
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-
Associates SHEET: 5 OF 5
CLIENT: Boral COORDS: 289214.90 m E 6241594.50 m N MGA94 56 DRILL RIG:
PROJECT: Bringelly Groundwater Assessment SURFACE RL: 99.10 m DATUM: AHD CONTRACTOR: Statewide Drilling
LOCATION: INCLINATION: -80° LOGGED: AB DATE: 16/4/113
JOB NO: 137626001 HOLE DEPTH: 42.00 m CHECKED: SK DATE: 3/5/13
Drilling Sampling Field Material Description
-~
= -}
Qul a o] 2
=2 ra 2 w 2|5 STRUCTURE AND
= (8] = x 2
SIEE| x| xw ey |4FE |3 SOILUROCK MATERIAL DESCRIPTION === ADDITIONAL
Slua|m| £8 ola wSlaa OBSERVATIONS
G282 | &8 |oerH 2l28|2 o 8la5
s |EE| =2 | 6E | R HEEE = olca
40—
LAMINATE
41— .
o [e70 END OF BOREHOLE @ 42.00 m
N Manitoring well installed
43
44
45— .
46— .
47— .
48— .
49
50

GAP 8 03 LIB.G

This report of borehole must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
hydrogeological purposes only, without attempt to assess geotechnical properties or possible contamination. Any reference to
geotechnical properties or potential contamination are for information only and do not necessarily indicate the presence or absence  GAP gINT FN. FO1a
of the properties stated. RL3
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*
Associates SHEET: 1 OF 1
CLIENT: Boral COORDS: 289214.90 m E 6241594.50 m N MGA94 56 DRILL RIG:
PROJECT: Bringelly Groundwater Assessment SURFACE RL: 99.10 m DATUM: AHD CONTRACTOR: Statewide Drilling
LOCATION: INCLINATION: -90° LOGGED: AB DATE: 16/4/13
JOB NO: 137626001 HOLE DEPTH: 42.00 m CHECKED: SK DATE: 3/5/13
Drilling Field Material Description Instrumentation Details
END OF BOREHOLE @ 42.00
(=38 IO I, g SOIL/ROCK MATERIAL Monitoring well A
2lE|ES g DESCRIPTION
~ ] § o]
< DEPTH
H AR
0 -
SILTY CLAY 0.00, RLS8.10 Steel Monument Cover
2
4] 410 ]
. SILTSTONE J 1
540 — sILTsTOMNE — S0 mm diameter blank
] P~ casing ]
65— —| MUDSTONE / SILTSTONE ]
6.65 L
] SILTSTONE y ]
8. 800 MUDSTONE 1
i LAMINITE ]
] 950 ]
10 SILTSTONE
12 i — Grout Backfill ]
J295] ]
E 1300 1000 SANDSTONE i
14 SILTSTONE ]
SILTSTONE / MUDSTONE
| 1700 ]
] MUDSTONE ]
18— SILTSTONE 1
i 19.00, RL80.10 ]
19.50 )
—
20 TMUDSTONE 20,00, RL79.10 Bentonite Seal ]
] SILTSTONE 21.00,RL78.10[. " . ]
2140 —
i ]
2] \ MUDSTONE ]
SILTSTONE
1 2355 ]
24 MUDSTONE
26— ]
1 27.50 ]
28 — SILTSTONE Factory Slotted Screen -
29.00 {21 m bgl to 38 m bgl)
MUDSTONE ]
30 SANDSTONE
MUDSTONE ]
SANDSTONE
32— LAMINITE .
MUDSTONE _
34— SILTSTONE “1  Filter Pack Sand (2 mm, .
| MUDSTONE ' 42 mbgl to 22 mbgl)
] \ LAMINITE i |
26— 3628 SILTSTONE ]
] LAMINATE ]
8 2 SANDSTONE ) ]
1 2000 39.00, RL60.10] ]
w0 36.75 MUDSTONE ) i
LAMINATE A 30m Slump
1 4200 4200 RLS7.40) 1
42715710
44

GAP 8 03 LIB.G

This report of standpipe installation must be read in conjunction with accompanying notes and abbreviations. It has been prepared
for hydrogeological purposes only, without attempt to assess geotechnical properties or possible contamination. Any reference to

geotechnical properties or potential contamination are for information only and do not necessarily indicate the presence or absence

of the properties stated.
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BORAL BRINGELLY FACTUAL REPORT

APPENDIX C

Hydraulic Testing Plots

11 November 2013 g'é:‘ Golder
Report No. 137626001-004-R-Rev0 [/ Associates



10.

B
<
(0]
£
(0]
Q
@
o
£
a
001 | | | | | | | | | | | | | | | | | | | | | | | |
0. 320. 640. 960. 1.28E+3 1.6E+3
Time (sec)
WELL TEST ANALYSIS
Data Set: C:\Users\skumarapeli\Documents\Boral FHT\GWO01.aqgt
Date: 06/12/13 Time: 14:30:18

PROJECT INFORMATION

Company: Golder
Client: Boral

Project: 137626001
Location: Bringelly
Test Well: GWO01
Test Date: 24/04/2013

AQUIFER DATA

Saturated Thickness: 19. m Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (GWO01)
Initial Displacement: 6.41 m Static Water Column Height: 25.98 m
Total Well Penetration Depth: 25.98 m Screen Length: 19. m
Casing Radius: 0.025 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Hvorslev

K =2.628E-7 m/sec y0=4.87m




100.

Displacement (m)

| | | | | | | | | | | | | | | | | | | | | | |
0. 1.8E+3 3.6E+3 5.4E+3 7.2E+3 9.0E+3
Time (sec)
WELL TEST ANALYSIS
Data Set: \...\GW04.aqt
Date: 06/27/13 Time: 09:41:05

Company: Golder
Client: Boral

Project: 137626001
Location: Bringelly
Test Well: GW04
Test Date: 30/05/2013

PROJECT INFORMATION

Saturated Thickness: 22. m

Initial Displacement: 42. m

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (GW04)
Static Water Column Height: 0. m

Total Well Penetration Depth: 18. m Screen Length: 18. m

Casing Radius: 0.025 m

Aquifer Model: Confined
K =2.55E-10 m/sec

Well Radius: 0.048 m

SOLUTION
Solution Method: Hvorslev
y0=42.53m




100.

€ I |
<
(0]
£
5 I
Q
@
o
@
a
1 0 | | | | | | | | | | | | | | | | | | | | | | | |
0. 1.6E+3 3.2E+3 4 8E+3 6.4E+3 8.0E+3
Time (sec)
WELL TEST ANALYSIS
Data Set: C:\Users\skumarapeli\Documents\Boral FHT\GW03.aqgt
Date: 06/12/13 Time: 14:29:09

PROJECT INFORMATION

Company: Golder
Client: Boral

Project: 137626001
Location: Bringelly
Test Well: GWO03
Test Date: 30/05/2013

AQUIFER DATA

Saturated Thickness: 30.6 m Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (GW03)
Initial Displacement: 30.52 m Static Water Column Height: 1.87 m
Total Well Penetration Depth: 1.87 m Screen Length: 1.87 m
Casing Radius: 0.025 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Hvorslev

K =1.915E-9 m/sec y0 =31.04m




Displacement (m)

0'1|||||||||||||||||||||||
0. 480. 960. 1.44E+3 1.92E+3 2.4E+3

Time (sec)

WELL TEST ANALYSIS

Data Set: C:\Users\skumarapeli\Documents\Boral FHT\GW02.aqgt
Date: 06/12/13 Time: 14:30:47

PROJECT INFORMATION

Company: Golder
Client: Boral

Project: 137626001
Location: Bringelly
Test Well: GWO02
Test Date: 24/04/2013

AQUIFER DATA
Saturated Thickness: 19. m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (GW02)

Initial Displacement: 8.17 m Static Water Column Height: 28.83 m
Total Well Penetration Depth: 25.71 m Screen Length: 19. m
Casing Radius: 0.025 m Well Radius: 0.048 m
SOLUTION
Aquifer Model: Confined Solution Method: Hvorslev

K =2.288E-7 m/sec y0 =7.329 m




BORAL BRINGELLY FACTUAL REPORT

APPENDIX D

Certificate of Analysis, QA/QC and Chain of Custody
Documentation

11 November 2013 g'é:‘ Golder
Report No. 137626001-004-R-Rev0 [/ Associates



HIULHYS LHOIY SUDILLNOS LHOIY

wod’|eqojbsje'mmm _
UECLLOD PEJILUN ST Uy dnduD 1Y 8 JO UBd 620 96 600 #8 NEY ASUPASZ UOISIAIQ [EJUSWULDIIAUG
0058 ¥8LE-2-19+ 2SI | G668 PRIG-Z-19+ INOH | FILEZ BIBASNY MSN PIRIVIWE POy HedpOOM BRZ-LLZ S52UPDY

s joguo)) ejeboins e
sjinsay [eanhleuy e
SJUSWIWOY) |BIBUBS) @
:uonewojul Buimojjol ay) suiejuoo sisAjeuy 10 e1eolliua) sIy L
‘osea|al
lo} pensoidde pue pexoayo useq eaey uodes siy Jo sebed |y peniwgns se (s)eidwes sy o) Adde synsey -eousselel siy ym (s)uodas snolmesd Aue sepesiedns podes siyl

9: pasfleue sajdwes jo ‘oN ELILBLIAS - laguinu syonp
9: panaoal sa|dwes jo "oN
=— alg
£L02-NNr-9o : @jeq anss| 1s: Jajdweg
£L02-AV-0E - panisoay seldwes sjeq =— Jaquinu 5-0-0
-_ Jaguinu JapiQ
juawauinbal g500 STV PUE (£)G @INPayYss 6661 WJIN * [8A87 20D i ysloid
0058 ¥8.8-C-L9+ - alituIsoe 4 LO¥S L2LE L0 LO+ - afiursoe
GGS8 $8/8-2-19+ - auoydsja | 00¥G L2LE L0 L9+ - auoydeja)
wo2'|eqo|bsje@Aaupis : jlew-3 ne woo Jepjob@uooss : Jlew-3
#90F VITVHLSNY ‘010 NOLTIN
¥9LZ BIBASNY MSN PlRYUHWS Peoy YIedpoop 682-LLC ssaippy ¥€LL X090 d ssaIppy
S92IMBG JUBND - JoBjUO) NOOYL NNYHS 1N - JoBjuo)
AoupAg UOISIAIQ] [BJUBLULICIIAUT : fioyesoge] S3LVIO0SSY ¥3aT09 - s
cljoL: sbied PrEZLELST : J8PIO HIOM

SISATVNYV 40 3LVOIdILy3D

UOISIAIQ [BIUDWIUOIIAUT

dnoimng(savy




soluebiou) Asupis Jojeuipioo) sojuebiou| ESSEJEJ\ WESIA

sojuebiou| AsupAg Jsiwayy) Juawnsu| JOPOWWOY) puowAey
sowebig Asuphg
solebi feupis 1siway) owebip olueg Bqqns 1qed
sojuebiou| AsupAg
soluebiou| AeupAg 1siway) oluebiou| Joiueg usAnBN 2OH NOLLVLIG3HDOY
! Q3ISIND0O3IH aTHOM
sojuebiou| AsupAg 1s1way) ojuebiou| [2¥ed ysausy
solueBiou| AeupAs 1s1wayn) oiuebiou) IUSO 1MUY
AioBejen uonepatoay uonsod saLojeubls ‘G204 D3OS
‘Ll Hed {40 Lg ul payioads seinpaooid ypm eoueldwod Uiim souelduion Joj pa)ipaiony <P<z

u Jno pewes useq sey Buwbis owwosos|g "mojag  pajeoipul  sauojeubls pazuoyine ayy Aq paubls Ajeoluodosie ussg SBY JUSWINOOP  SIYL
m.@....‘..me..me....m. Gzg Aojelogen peypasdy V1N

-Jaded oy49 paquosaid ay) ybnouy ssed Aew yaym “Jenew ajenaiyed suy jo asuasaid ay) o) anp |# ajdwes io} yBiy seiq Aew gLp-y3 poylew AgSaL e
Bunlodal Jo [9A8] 8U) SAOGE 10 JE SUDIIE)SP S)A|BUE [ENPIAIPUI WO pajndwios st jnsal siy) =

Buipodal Jo ywi = ¥OT
*A)B100G [B2ILIBYD UBDLISLY SU) JO UOISIAIP B S1 80IAS8S SIOBNSAY |B2IWLSYD) 8L "SOIASS SPBNSQY [BOIWaYD Ag paulgjulew sseqejep wol Jaquinu Asibal Syo = Jaquuny Sy : Kay

‘sasodind Buisseooud Joy Auojeioge| ay) Aq pewnsse usaq sey Jusuodwod aw} ay) ‘sesueisul asey) u| jusuodwod awl) e noyim umoys alte sajep Buydwes yuelo ay) Ag pepinoud Jou s uonewsojul awy Budwes uayp
‘goualapsiul xuew Jo (padojdws jyblam paonpal) sjdwes jusoynsul ‘Juajuod aimsiow ybiy o) snp ag Aew siy) ‘YO PIEPUER)S WO SIaIP JNsal papodal e 10 O 8U) 18UM

‘sisfjeue 1o} sjdwes jusioiynsul lo/pue uonn)ip siejsabippoenxs sidwes Aewnd o) snp ag Aew siy) ‘4O ay) ueyy Jeybiy s1ynsal (=) uey) sss| papodal e alaym

'siseq Jybiam Aup & uo papodal ale g)nsal ‘paluiodad Usaq SEY UOHBUILLISISP SINJSIOW SISUA

senbal Jualo AQ 10 SPIEPUE)S PAJUSLLINDOD JO S3Uasye oY) ul pakoldws aue sainpaooud padojansp
8snoy Ul WdIN PUB SY ‘YHAY ‘¥dasn aw Aq paysiqnd asoy) se yons saunpsoosd paziubooas Aleuonewssiul paysiqeise woup padojaasp usaq eaey uUoISING [B)USWUONAUT By Ag pesn saunpaooid |eonfleue syl

sjuswiwio) jeiauar)

SV - 18loid
S3LYIDOSSY ¥3IA109 - p{IET o}
vrEZIELST - 18P0 NIOA

gLjog abed



£10°0 050°0 500°0> 580°0 9910 /B S00°0 _,. 9-99-0¥v.L suiz
100 0> 100 0> 100°0> 100°0> 1000> /6w L00'0 | bEEBEVL pes
L00'0 2000 100°0> 100'0 £00°0 /B L00'0 | 020-0FvL 19%9IN
L00°0> L00°0> L00'0> L000> L00'0> /6w L000 | 8-050v¥L Jaddog
100 0> 100 0> 100°0> 100°0> LOO'0> B 1000 | E-Lv-ObbL wnjwoiyy
1000°0> 1000°0> 1000°0> 10000 S000°0 /6w 10000 | BEVOVYL wnywpesy
¥00°0 5000 000> __ Z-8€-0v¥L oluasly
SW-d2I Aq s|elsi paAjossiq ;402093

15 15 L> ps 6 /6w L | L60-0vbL wnissejod
0022 0582 > 089% gey /6w L | gezorrL wnipog
8EL 11 (B 8ee 4 /Bw L _ -G6-6EYL wnisaubepy
vl 102 > L |E0Lovys wnped
suone) Jolel parjossia :4£6003

ovLy 0zLy 1> [ | 90028891 apuolyd
. JasAjeue 9}a19s1Qq apLo|Y) 1957003

9 o} (3 _ H 2-6.-808%1 JpBwWIpIgqIng - $OS Se ajeyng
va Aq -z #OS se (o13awipiqun]) aleyns :9Ly0a3

8¥Z viZ > £6€ 1ze /6w 1 - £09eD se Auiey|y [ejoL
6LZ iz (B £6E 128 /Bw L Ee5-1LL £09oe) se fuiey|y ajeuoqiealg
62 I> > 1> 1> /b L |9TeTiee £09ED se Auiey|y ajeuoqied
> > > > 1> /6w . | loo-0lz-Ona £00ED se Ajuley|y apixoipAy

Jojenyil od Aq Ay

£'g gL 1'9 L' 6L nun Hd oo | xopeay Hd
015 L'sL ford 526 0'zE AW o |— [enuajod xopay
. lenuajod xopay :6/0v3

58y Is¥ 10> [ Aupiqiny
Aupiqiny :540v3

0L> — 0,081 @ SPIIOS PaAjoss|( [ejoL
0888 0226 009€1} 05€T /B 0,081 @ SPIIog paajossIq [ejoL
N SpIloS paAjossid ejol 510V

0025} 0025} I> M 00022 0202 wo/gr 2062 @ fianonpuog [eou3os|3
lojenil od Aq AARonpuo) doLov3a

6v's 29°'L £€'9 _ 08 vo'8 nun Hd oo | anjeA Hd
lojesiil od Aq Hd d500v3
500-ppeEZ1IE 1S P00-PPEZIELST £00-PPEZIELST Z00-preziels3 L00-PPEZIELST wun yO7 | 18qWNN S¥YO punoawiod

OL:LL €L0Z-AYIW-0E

OL:LLE €L0Z-AVIN-0E

OL:LL €L0Z-AVIN-0E

OL:LL €L0Z-AVIN-0E

OL:LL €LOZ-AVIN-0E auyy / sjep Buijduies Jusio

LOMD-TVHOod £0MOD-TVHOd SOMD-TVHO0g ZOMO-TVHO04 YOMo-TvHOodg ar ajdwes jusiio (MILVM 2IIN) YILVM XBN-GNS
synsay jeanheuy

SV - 18loid
S3LYIDOSSY ¥3IA109 - p{IET o}

FrEZLELST - 18PIQ YoM

€Ljog abey



§0> §'0> G'0> 50> 50> q/6d 50 m 6-G9-€lZee ueynsopug-ejaq
g0 50> 50> 50> 50> ~6d g0 |802eL uupug
S'0> 0> S0> G0> S0> /6 g0 | B-GG-2L 30a-.vv
g0 50> 50> 50> 50> ~6d g0 | 12509 uupjaig
§0> §'0> G'0> 50> 50> q/6d 50 6-LL-E0LS auepJo|yD-sIo
§0> §0> g0 0> S'0> /6 g0 |886'656 ugynsopuz-eydje
S0> S0> G'0> 50> [=X1 > q/6d S0 _ ZrL-€0LS auepiojy9-suel}
§0> §0> g0 0> S'0> /6 S0 _ £-15-%201 apixoda Jojyoeyday
0> 0> 0> G0> S0> /6 g0 | 20060 uuply
§0> §'0> G'0> 50> 50> /6 50 _ g&-vt-9L Jojyoeyday
50> 50> g'0> 50> 50> /6 50 | 8986lE OHg-exep
50> 50> g0> 50> 50> 7/6d g0 |6688S DHg-ewweb
50> 50> 50> 50> 50> /6 g0 | LG86lE OHg-eleq
S'0> S0> G'0> 50> 0> /6 g0 | briBll (goH) suazuaqoiojyoexay
g0 50> g0 g0> g0 /6 g0 |9¥86le JHg-eydje
(D0) sepionsad auuojysoueblQ :w¥ge0d3

> _ > _ > _ 1> 1> 6 T s|Auaydiq pajeunio|yakjod |ejoL
(82d) siAusydig pajeunio|ydAjod :990d3

vL _ Ty | 96 | vl 6L B o | — usBfxg panjossiq
(0Q) peajossiq - usbAxQ :5Z0d3

z5°0 1L 95'¢ z92 % o | aoue|eg o1uo|
15} vl L0'0> 6£2 26} 2ybaw o | suopey [ejoL
61 6E1 L0'0> (444 28l 7/baw oo | suoluy |ejol
) @due|eg 21uoj ;560N

200 _ 00 _ 00> _ v0'0 L0°0= /6w 100 | EFye9erl d se snioydsoyd annoeay
B B JasAjeue aja10sIp Aq d se snioydsoyd aAnoeay :91LL0M3

0’0 _ 100> | 100> | 100 100> /6w 0o | — N SE SJE1)IN + SN
. 19shjeuy 93e10s1g Aq (XON) N Se @jeniN snid aJulN :D650M3

100 _ 100> [ 100> [ 100 100> /6w 100 | 8GSL6LYL N Se SjenIN
i 19shjeuy 92ja19s1g A N SE 9j_l)IN :9850M3

100> _ 100> | 100> | 100> 100> 76w o | N Se SJLIN
_ 1esAjeuy 8381sig Aq N Se @JU)N :9.50M3

10000> _ 10000> [ 1000'0> [ 1L000°0> 1000'0> /6w 10000 | 9-L66EVL Aunasap
SWId Ag Aanouapy paajossiq :45€093

S00-pPEZIELST p00-pPEZIELST £00-PPEZLELST Z00-pPEZIELST L00-PPEZLELST wun HO7 | 89UNN SYO punoawiod

OL:LL €L0Z-AYIW-0E

OL:LLE €L0Z-AVIN-0E

OL:LL €L0Z-AVIN-0E

OL:LL €L0Z-AVIN-0E

OL:LL €LOZ-AVIN-0E

s/ sjep Buydwes Jusiin

LOMD-TVHOod £0MOD-TVHOd SOMD-TVHO0g ZOMO-TVHO04 YOMo-TvHOodg ar ajdwes jusiio (MILVM 2IIN) YILVM XBN-GNS
synsay jeanheuy

SV - 18loid
S3LYIDOSSY ¥3IA109 - p{IET o}

FrEZLELST - 18PIQ YoM

€L{0p abey



0= 0= o= ol= 0= /6 o'k LgL-98 auaion|4
[ 0= o= ol= ol= /6 ol B-2E-€8 susyydeuasy
0l> 0l> 0l> ol> ol= /6 oL 8-96-802 ausjfyydeussy
0> 0l 0l> 0L (4" 7/6d oL £-02-16 auajeyyydeN
suoqJedolpAH o13ewoly Jeajaonuijod :g{Wis)s/od3
50> 50> 50> 50> 50> /60 g0 0-05-98 1Aya soyduizy
S'0> 50> §'0= S0> S0= /60 50 9-61-98L uoiypousaydogqien
S0> S0> 50> S'0> S0> /6 g0 | ETLESS uolya
50> 50> 50> 50> 50> 7/6d g0 | POrErSye sojolyiold
§0> §'0> g0 §'0> 50> /60 50 9-z6-¥geee soydiweuay
0> 0> g0 g0> S0> 7/6d S0 9-8L-vZ8Yy |Ayze-soydowoug
§0> §'0> g0 §'0> 50> /60 50 9-06-0L% soydujauapolyd
50> 50> 50> 50> 50> 7/6d S0 b-by-G0SES iAyse-soydwinilg
0z 0z 0'e> 0e> 0> /60 0z 2-8¢-95 uolyjeied
50> 50> 50> 50> 50> 7/6d g0 2-88-1262 sojufdiolyo
§0> §'0> g0 §'0> 50> /60 50 6-8€-GS uoua
g0> g0> 50> g'0> g0> /6l g0 | SSLlel uoiyjejely
0z 0z 0'e> 0e> 0> /60 0z 0-00-862 1Ayiaw-uolyjered
50> 50> 0> 50> 50> 7/6r g0 0-€1-8665 ifyiaw-sojuhdiolyn
g0> S0> 50> S'0> S0> /6 g0 | Siveee uoujzeig
50> 50> 50> 50> 50> 7/6d g0 |Si508 ajeoylawiq
0> 0> 0z 0Z> 0= /6 0z F-Z2-£Z69 soydojoisouopy
0> 50> g0 g0> S0> /6 50 B8-98-616 1Aypaw-g-uojaweag
§0> §'0> g0 §'0> 50> /60 50 1-€1-29 sonJo[yaig
(d0) sepidlisad snioydsoydouebip :g9890d3
§'0> §'0> g0 0> 50> /60 50 }-46-09/2-00-60€ uupelg + UMP|Y Jo wng |,
S'0= S'0= 50> S0= S0 /6 S0 - 100 + 304 + adg jo wng
§'0> G0~ 50> 50> 50> 7/6r g0 | (wns) suepiojyy |ejoL
0z> 0z> 0'Z> o> 0z> /6l 0z | SEvrEL Jojyakxoyiey
G0> G0> =1 S0> g0= /6 g0 G-0.-FBYES suojay uupug
0z> 0z> 0'Z> o> 0z> /6l 0z | €6205 laa-vv
§0> §'0> g0 §'0> 50> /60 50 8-10-LEOL ajej|ns uejnsopug
S'0> 0= g0= 50> S0 /6 50 v-e6-1ZrL apfyap|e uupugz
g0> g0> 50> S'0> S'0> /6ri g0 | 8vSEL aaa-.v'y
panuguo) - (DO) seplonsad auuojysouebio vg90d3
S00-pPEZLELST P00-PPEZLELST £00-PPEZIELST Z00-vpezIELST L00-pPEZLELST wn _ Clog] _ 18qUINN S¥0 punoauiog

OL:LL €L0Z-AYIW-0E

OL:LL €L0Z-AVYIN-0E

OL:LL €L0Z-AYIN-0E

OL:LL €L0Z-AVIN-0E

OL:LL €LOZ-AVYIN-0E

auy 7 sjep Buifdwes sy

LOMD-TVHOod £0MOD-TVHOd SOMOD-TVHOg ZOMO-TVHO04 YOMo-TvHOodg ar aidwes jusio (MILVM 2IIN) YILVM XBN-GNS
synsay jeanheuy

SV - 18loid
S3LYIDOSSY ¥3IA109 - p{IET o}

FrEZLELST - 18PIQ YoM

€LJ0G : abey



> > > > > /6 z FLy-G6 auajfx-oypo
¢ (4 A Z> 14 /6 z £-2+-901 £-8€-801 aus|fx-eied g -ejow
> > 2> > > /6 z ¥-L¥-001 auazuaqiAiyig
z> € z> > 14 /6 z £-88-801 auanjo
L> v > 1> z q/6r L 1L auazueg
00l> 08l 00> 0oL> 0zLL /Br ooL | (wns) uonoeld 0pD - 012<
001> 001> 001> 0oL> oLl 7/6r ooL | uonoeld 0p - PEI<
00> 081 00L> 00l> OkLL /6 0ok - uoljoeld pEI - 91I<
001> 001> 001> ooL> 005 7/6r ooL | uonRId 913 - 04I<
0z 0z 0z 0> 0z> 7/6r 0z - (13) X314 snuiw uonoel4 0L - 99
0z> 113 o0z> 0z> 0z /6r 0z | uopoeld 010 - 92
05> 002 05> 05> 091 /6 0s - (wns) uonoery 9€2- 019
0g> 001 0s> 05> 092z /6 05 === uoljoelq 9€J - 622
00}> ool 001> 00l> 0zl /6r oob | uopoeld 820 - GLD
0g> 0g> 0s> 05> 062 /6 05 === uoljoeld ¥1J - 0L
0z> 0€ 0Z> 0Z> 0Z> 7/6r 0z - uopoeld 62 - 92
suoquedsoipAH wnajoslad |ejo] :120/080d3
§'0> 50> 50> 50> 50> 7/6d g0 | (OHM) DAL suasfd(e)ozusg
0> oL [ oL 'L /6 g0 —een suogieaolpAy onewoue oiafafjod jo wng
0l> 0l> ol> olL> ol= /6 oL Z-ve-16L auajfuad(Iy B)ozusg
0'l> [ 0l> ol> 0l> 7/6d oL £-0L-€ES suaseiyjue(y-e)zuaqig
ol> ol> oL oL ol> /6 oL 5-6E-€61 suaufd(pa-g'z'}Jouapu)
S'0= §'0= g'0= S0 S0 7/6r g0 8-2£-05 ausaifd(e)ozuag
0l> 0l> ol> olL> ol= /6 oL 6-80-L02 auayjuelon|y(y)ozusg
0l= 0l= ol= ol> ol> /60 oL Z-66-S02 suayjuelon|jq)ozueg
0l= 0> o= olL> ol= /6 oL G-L0-8lLZ auasfuyg
0'L> 0'l> 0L= ol= ol> 76 0l £-65-95 susoelyjue(e)zusg
0l> 0l> ol> ol> ol= 7/6r oL 0-00-6Z1 auaifig
0l> 0L> oL> ol> ol> /6 ol 0-+¥-902 auayjueson|4
0l> 0l> ol> ol> ol= /6 oL LZL-0ZL auadeIyjuy
0l> ol> o> ol> 0l> /6 ol 2-10-58 aualyjueuayd
panupuog - suoqJedoipAH dnewoly Jeajanufijod :g(Wis)sLod3
S00-vpEZLELS ¥00-PPEZLELST £00-peZIELST Z00-vrezIcLSa L00-PPEZLELST wn _ HO1 _ 18qUINN S¥0 punoawiog

OL:LL €L0Z-AYIW-0E

OL:LL €L0Z-AVYIN-0E

OL:LL €L0Z-AVIN-0E

OL:LL €L0Z-AVIN-0E

OL:LL €LOZ-AVYIN-0E

auy 7 sjep Buijdwes sy

LOMD-TVHOod £0MOD-TVHOd SOMD-TVHO0g ZOMO-TVHO04 YOMo-TvHOodg ar aidwes jsio (MILVM 2IIN) YILVM XBN-GNS
synsay jeanheuy

SV - 18loid
S3LYIDOSSY ¥3IA109 - p{IET o}

FrEZLELST - 18PIQ YoM

€109 : abey



v'e6 9'v6 196 L'66 10} % L'0 | #0009 8auazuagolon|jowoig-y

€01 9'86 V66 €01 S0L Y L0 _ §-9¢-LE02 gg-auanjol

158 0'6L 558 £98 9'cg % 1'0 | 0-£0-0904L pa-aueyla0I0|YOIQ-Z'L
sajebouing X3.19/(A)HdL :S080d3

5'eq 5'6L 6'6L 108 6'29 % 10 H 0-LG-8LLL pLp-1Ausydia) -y
G'ER (A4} €L 2'es 6'59 % 1’0 | 8-906LLL 0Lp-auaselyuy
zeL Lel 828 911 8'95 % 10 8-09-12t 1Auaydigouoniy-z

. sajeboung Hvd : L(IWIS)SL0d3
L'z a7 16 'S v's9 % 1’0 | 9681 louaydowoiqu-9'y'Z
885 Zr9 Sy Zr9 0'6¥ % Lo | 9-€L-1G6EG tQ-louaydosojya-z
€62 Lie 9'0Z 1'ze | e-88-LZ1EL 9p-louayd

sejefosing punodwo) sjjousud :S(NIS)SL0d3

v'98 _ 918 | 798 | ves 0 |eerss 43a
ajebo.ung aplonsed snioydsoydouebaQ 1189043

9Ll _ 7’86 | 826 | 8'66 0 | zeLssole 3ag-owoiqig
ajeboling apionsad auuojyosoueblQ :S890d3

SLi _ Lok | 0'v6 | €0l ‘0 | evzisoz Ikusydiqouolyoessg
ajeboung g2d :$990d3
G> G> G> i G> G> 7/6r [] €-02-16 ausjeyiydeN
L> 6} I> 1> 0l =/6rl B - X3lg o wng
[ [4 z> z> 14 761 z __ L-02-0E€1 saualfy [e10] .

panupuod - NX3.19 -080d3

500-pvEZ1E1ST P00-PYEZIELST £00-PYEZ1ELST 200-vvezIELST 100-PPEZIELST . [FOUUN S pinoiog
Ob:L | £L0Z-AVIN-0E 0L:LL £LOZ-AYIN-08 0LLL ELOZ-AYIN-OE 0L:LL £L0Z-AYW-08 O:LL £L0Z-AYIN-08 ausy / sjep Bujduses 1us)o
LOMO- V08 E0MO-TVH08 S0MO-TVHOg ZOMO-TV¥Od YOMO-TVHOE QI ejduies wei) (MILYM XIEN) HILVM HIEIN-ANS
sjnsay jeanhjeuy
SV s weloid
S31YID0SSY H3A109 - w0
PYEZIELS ¢ 48PI0 HOM

€Ljo/ abey



S00°0

T

SWI4 Aq Aindsaly paajossIq ;45093

— - 0010 /B 9-99-0t¥.L oulz
- — L000> /Bw Loo0 | b-266ErL pea
e e L000> /6w 1000 | 07C0-0¥rL I242IN
LOD'0> /b L00'0 | 8-05-0FrL 1eddon
L00'0> /6w L0000 | €LV OFPL wnjwoiyy
- - 1000°0> /6w 10000 | 6EFOVYL wnwpey
- - 1000 /bw L00'0 | ZBE-ObPL ojuasIy
SI-dI Aq s|elsy paAjossIa (402093

s g 1S /b L | LB60-0ppL wnjssejod
- — oLy ~/bw | | sezovhL wnipog
- S5z /B 1 _ ¥-G6-6EVL wnysaubepy
— 90¢ /6w 1 | 20L-0FFL wniajen
== suojjeg Jolel paAjossiq :4£6003

[ 029, /6w | | 900-,889l epuojyD
T 19shjeue 93219s1Q 2PUOIYD :O5+0A3

- - - _ - &S /6w L _ 8-6.-808%L slewIpIgqIng - pOS Se ajeyng
> va Aq -z ¥0S se (amawipigun]) ajeyns :91¥0a3

= P /B b £0DED Se Auiej|Y 2101
— — 8¢ /b 1 _ €254 £00ED Sk Myujey|y 2jeucqiedlg
- - - - &S /6w L “ 3-ZE-Z)18E £09eD se fiuiey|y ajeuoqied
- e B | | 00-012-ONQa £09eD se Ajuiey|y apixospAH

Jojesytl Od Aq Ajuleqy :dz€0a3
xopay Hd

- = 0Z1 AW [51]
g s M ) v'19 NIN 10
— - I.M : oosel /6w 0l
== - M ) 00222 woygr 1
— - I.M s z0'8 3N Hd 100
- 900-v¥ETIELST an HO7

_ ——— |enjuajod xopay
leuajod xopay :6/0v3

[ Aupiging
Aypiginy :sy0v3

- 0,081 spllos paajossiq [eloL
SpPIIOS paAlossIq |ejo) :§1L0V3

[— 2,52 @ AnAnonpuo) [eouyos|3
lojea] 2d Agq AyAananpuod idoLov3a

— anjep Hd
lojeayil o9d Aq Hd :ds00v3

1aquiny Sy punoawios

OL:LL €LOZ-AVIN-0E

dNa-vyog

s/ sjep Buydwes Jusiin

al ejdwes jusio

(M3LVYM XE) MILYM XeN-ang

sjnsay jeanAjeuy

SOV

-l o8loid
S3LYIDOSSY ¥3IA109 - p{IET o}

PYEZLELST - 18P0 HIOM
£Ljog abed



g g0 q/6r g0 6-G9-€LZEE ueynsopuz-ejaq
- 50> /6ri g0 | 80ZTL uupu3
J— 50> 7/6rl S0 6-GG-2L 300-.¢'v
= 50> 1/6r 50 | 171509 uuplelq
— g0 7/6r g0 B-LL-€0LS auepiojy9-sio
—— 50> -6 S0 | 886656 ugjnsopuz-eydje
. 0> 7/6r g0 “ Z7L-€0LS auepiojy-suel}
ez 50> /6 S0 _ €-L5-¥Z0l apixoda Jojyoejday
s 0> 7/6r g0 | 20060€ uuply
s g0> /6 S0 _ 8-¥9L Jojyseyday
— 50> /61t G0 | 8986LE OHg-elep
I g0> /6 g0 | 668489 OHg-ewweb
g0 4/6r S0 L-G8-61E OHg-eleq
I 0> q/6d 50 L-vL-8LL (g0H) auazuaqouiojysexsy
== g0 q/6r g0 |9¥86le oHa-eydje

nsed auuojysouebiQ :y890d3

s|Auaydiq pejeuniojyahjod [ejoL
(82d) siAuaydig pajeunio|yshjod :990d3

uaBAxg panjossig
(0Q) paajossiq - uabAxQ :5Z0d3

- 9Z'y % 100 “ r— adue|eqg aluo)
——-- e “/baw 1L0°0 _ — Suoned [ejol
-— - - - £z T/baw 00 | suoluy |ejol
3 aouejeg 21uoj :5GON3
[, — I_ e - 00 /6w Z-FrG9erL d se snioydsoyd annoeay
JasAjeue ajaiosip Aq d se snioydsoyd aAnoeay :9L.0M3
-— - I_ - - L0°0= /6w 100 ol N SE 9JellN + 3lUUN
Jashjeuy 23210s1g Aq (XON) N se ajeaN snid a)LIN 19650M3
— - I_ - - 100> /6w B8-G5-LBLFL N Se ajeiuN
Jasfjeuy aja10sig Aq N SE 9je)IN :9850M3
- | 100> /6w Lo | N SE 8)LaIN
losAjeuy 83010s1g Aq N Se 9}IN 9.G0M3

e I_ 1000 0= /6w 9-L6-6EFL
penupuod - W4 Ag Ainossly paajossiq (45093
p— J— f— — 900 PPEZLE LS Hun ~07 Jequiny S¥O punoaiwio?

OL:LL €LOZ-AVIN-0E

dNa-vyog

sy 7 sjep Buijdwes JusyD

al ejdwes jusio

(M3LVYM XE) MILYM XeN-ang

sjnsay jeanAjeuy

SOV

-l o8loid
S3LYIDOSSY ¥3IA109 - p{IET o}

PYEZLELST - 18P0 HIOM
€LJ06 abed



ol q/6d ol 1-€4-98 auaion|4
0l> /6 01 | 6TeEs suayydeussy
0l> /6 0L | 896802 ausjfyiydeusay
0l> /6 ol €-0Z-16 auajeyjyden

suoqJedolpAH o13ewoly Jeajaonuijod :g{Wis)s/od3
50> %4 0-05-98 1Ayza soydujzy
50> 776 S0 9-61-98L uolyjousydogien
50> /6 S0 cZhe9s uolyiz
g0 q/6r g0 r-9r-EPore sojolylold
g0 /6 S0 9-Z6-vZzZZT soydjweusy
50> /6 g0 | 98LvZey 1Ay1e-soydowoig
g0 9,60 S0 9-06-0L% soydujauspolyy
0> /6 0] L-L¥-GOSET 1Aye-soydwnig
oz 9/6d 0z 2-8€-95 uojyjesed
50> /6 g0 | 2881262 sojufdiolyo
o> 9/6d S0 6-8€-G5 uojyuay
S0 7/6r S0 S-GL-LEL uoiyje|ely
0z 9/6d 0z 0-00-86Z 1Ayaw-uojyyeey
S0 /6 g0 0-€1-8655 1Aylew-sojuufdiolyn
50> 7/6rl S0 S-Lveee uouizeig
S0 7/6r S0 S-15-09 ajeoylawiq
0z /B 0z r-22-£269 soydojossouop
S0 /6 g0 2-98-616 1Aylaw-g-uojawag
g0 9/6d S0 L€4-29 sono|Y2Ig

(d0) sepidlisad snioydsoydouebip :g9890d3

g0 /6 S0 L-15-09/2-00-60€ uup|aIg + UMPIY Jo WwNg
S0> /61 I ldga +3aa +aagjo wns
o> ~/6r g0 | (wns) auepiojyd ejoL |,
0z /6 0z SE¥ZL Jojyafxopely
G0> 7/6r g0 | SO0LvBPES auojey uupul
0> 7/6r 0Z £-62-0S laa-vv
G0> 7/6r g0 |8-L0-LEOL ajey|ns ueynsopug
50> 7/6r 50 re6-1ZhL apAyap|e upu3
S0 46 g0 | 8vsZL aaa-.vy

900-pPEZIELST

aun

panuguo) - (DO) seplonsad auuojysouebio vg90d3
18qUINN S¥2

punoawio)

OL:LL €LOZ-AVYIN-0E

dNa-vyog

auy 7 sjep Buifdwes sy

ai ejdwes jusio

(M3LVYM XE) MILYM XeN-ang

sjnsay jeanAjeuy

SOV

-l o8loid
S3LYIDOSSY ¥3IA109 - p{IET o}

vrEZIELST - 18I0 YoM
€LioQL : abey



- > /6 z 9-Lt-G6 ausjAx-oyyo
- > /6 z £-Z-901 £-8£-801 aua|fx-eied g -ejow
- > /6 z F-Ly-00L auazuaqiiyig
— > 7/6r z £-88-80L auan|o]
— 1> q/6r L ZErLL auazuag

NX319 -080d3

a— 001> /6r 0oL | — (wns) uonoelq opd - 0LO<
- 00L> /6 ool | uopoelg 0pD - PEI<
— 001> /6l 0oL | — uonoeld pED - 910<
— 00L> /6 ool | uopoeId 910 - 040<
P 0zZ> /6ri A (1d) X3Lg shuiw uonoeld 01D - 99
- 0z> /6l 0z - uoRoEIj 01D - 92
2Ad 010 7 0q1e201pAH 3|qeIaA023}Y |ejo 0/080d
— 05> /6l 05 - (wns) uonoely 9€3 - 01O
e 05> /6 0S —_ uonoeld 9€9 - 622
- 001> /6 0 uoRoeIg 820 - SO
e 05> 46 0S —_ uonoRId P10 - QLD
07> /6 0z - uopoeI4 62 - 92
m.._Oﬂ..mUO..U}._._ wnsjollad |elo] LL0/080d3
s ot g0 —  (OHM) D3Lsusid(e)ozusg ,
— — —- fimmm g0 /61 g0 e suogieaolpAy onewoue oiafafjod jo wng
- oL> 7B oL Z-vZ-L6l auajfiad(ry B)ozuag
- ol> /6 ol £-0.-€S auaseayjue(y e)zuaqig
- olL> 776 oL S-6E-E6L auasAd(po-g'z'|Jouspu|
- So> /6ri g0 | 82e0S auaifd(e)ozuag
- olL> 7B oL 6-80-L0Z auayjuelonp(y)ozuag
- ol /6 ol Z-66-50Z auayjueion|y(q)ozuag
ol> q/6r oL 6-10-8L2 auasfiyg
ol /6 ol €-G5-95 auaoeiyjue(e)zuag
- ol> q/6r oL 0-00-62L auaifd
- ol /60 0L 0-¥-902 austjjue.ion|y
- ol /6 oL LZ1-0Z) auaseIuy
- ol 7/6r 0L g-10-68 auaiyjueuayd

900-pPEZIELST

aun

panupuog - suoqJedoipAH dnewoly Jeajanufijod :g(Wis)sLod3

_ 50T _L_quaZ SVD punoawio)

OL:LL €LOZ-AVYIN-0E

dNa-vyog

auy 7 sjep Buijdwes sy

al ejdwes jusio

(M3LVYM XE) MILYM XeN-ang

sjnsay jeanAjeuy

SOV

-l o8loid
S3LYIDOSSY ¥3IA109 - p{IET o}

vrEZIELST - 18I0 YoM
€LiOLL : abey



auazuagqolion|jowolg-p

188 % 1’0 | -00-09%

z0} Y L0 _ S-92-L80¢ gQg-suanjoy

ze8 o, 1’0 | 0-40-090LL

vQa-sueyjeco|yaig-z’L
sejeboung X3.18/(AN)HdL :S08043

. 6. o, 10 q 0-15-8LLL piLp-1Auaydia) -p
e 6L % 10 8-90-6LL1 0lp-auasesyjuy
g'99 o4 1’0 8-09-12¢ |Auaydiqoion|4-g

sajebouns Hvd : L(WIS)S.0d3

jousydowoiqu] -9z

8'6s % L0 9-6.-8LL

Z'85 % L0 9-£.L-156E6 ya-louaydoio|yo-z

L0 _ £-88-L2LEL gp-jousyd
sajebosing punodwo) aljousyd :S(WIS)SL0d3

1o | e-erss 43a
ajebo.ung aplonsed snioydsoydouebaQ 1189043

| 2-€4-65812 30q-owoiqig
ajebo.ing apjolisad auLiojysouebiQ ;589043

L0

1 -

H £-rZ-1502 |Auaydiqosojyoesag

ajebo.lng god :S990d3

L0

g> /6 g |e0z16 ausjeyjyden

> /6r 1 _ o X319 jo wng

- i z> ~/6rl z | so0z-oeeL saualfy [ejoL
panupuod - NX3.14 :080d3

mnmm - J— - 900 PPEZLE LS Hun _ ~07 dequinp SO punoawo?
OL:LL €L0Z-AYIN-0E aut) / eyep Bujdwes Jusjio
i ——- - - dna-vyog al sydwes sl (M3LVYM DBIN) YILYM XIBN-ANS
synsay jeanheuy
SV - 18loid
S3LYIDOSSY ¥3IA109 - p{IET o}
rrezieLsa 18pIQ MO

eLjogl : abey



8zl 0L -00-09¥% auazuaqolonjowolg-y
LEL 64 G-GZ-LE02 gQ-ausnjo)
LEL LL 0-£0-090. ) pQ-sueyIzoIoY2IQ-Z'}
1 sajebouing X318/(A)HdL :$080d3
9zl gLz 0-15-8LLL pLp-1Auaydia)-p
gLl 9'6e 8-90-6L41 0}p-auaseIyuY
Zll ¥'oE 8-09-Lge |Auaydigoson|4-z
sejebolng Hvd :L(WIS)SL0d3
52l Ll 9-6/-8L1 louaydowoiqul-9'¢'Z
A1) 6'Sl 9-€.-156€6 ya-lousydoioyd-z
144 0’0l £-88-LZ1E) 9p-jouayd
sajebouns punodwo dljouayd :S(WIS)s.L0d3

621 _ 892
@jebouins apiolsed snioydsoydouebig ;189043
0zl _ 0 Z-€/-5591Z 3gg-owoiqig
2jeboling aplonsad aunojysoueblQ :S890d3
£Vl _ Btz £-¥2- 1502 |Auaydigoiojysesag
ajeboung g2d :$990d3

ybiy _ Mmog

(24) sy Asaacosy

HILVM Xe-gng

spwy josyuos ayebo.ring

SOV

-l o8loid
S3LYIDOSSY ¥3IA109 - p{IET o}
rrezieLsa 18pIQ MO

€Ljogl : abey



HIULEYd LHOIY SUOILNIOS LHOIY

wor’|eqojbsje'mmm

Auedwog pey
0058 ¥BL8-2-19+

NSV uy  dnous §7v eul Jo Wed 620 SE6 600 8 1oy ABUPAS UOISIANG [BjuBLUILCIALS
984 | GEGB PELE T+ INOHJ | $OLZ BIBASNY ASN PISULNIS PEOY MEdPOOA, 68Z-LLZ 557

slanQ Jo fewwng
salelWNG poyisy Jeug
aguendwog Aouenbauy Jejeaweled jonuod AEenD

e o 0

aoue)dwog swi) BuipjoH siIsfjleuy e
uonew.oul Buimojjo) ey suieyuoo podey joauod Ayen aanaidiajul syl

‘asea|al Jo} pasoidde pue payoayo uaaqg aaey Podas siy) jo sabed ||y "peniwgns se (s)aidwes ay) 0} fjdde s)nsay "aousauayal sy Yyym (s)podel snoinasd Aue sapasiadns podas sy

9 pashleue saidwes Jo ‘oN ELILBLIAS: Jagquinu ajonp
9: paagoal sa|dwes Jo ‘oN
m—— Jaguinu JspIQ
€L02-NNr-90 - ajeq anss| 1S+ Jadweg
€102-AYIN-0€E - panisoay se|dweg sjeq === laguinu 9-0-0
: sl
juswalnbal €S0 STV PUE (£)G 2INPAYSS 6661 WAIN [9A871 DO 1slold
0058 ¥8.8-2-19+ ajwisoey LOVS LEle L0 L9+ ajlisoe
GGG8 ¥B.B-Z-19+ - suoydais) 00¥S LELE L0 19+ auoydaia)
woo'|eqo|fs|e@AsupAs : Jlew-3 ne'woo Jap|ob@uocous : ew-3
F90F WITVHELSNY 'QT0 NOLTIW
¥912 BllRASNY MSN PIRYUNUS peoy YIedpoop 682-LLT ssaIppy ¥ELL X0 O d: sS8IpPY
S892IJBG JUSID JoBjUCD NOOYL NNYHS "IN - JOBjUOD
AsupAg uoisiAlg [BJUBILUOIIALT fiojeiogen S3LVIOOSSY H3a109 - s
OLjoL: abed vreZLELST: 13pI0 IO

130d3y TOHLNOD ALITVND JAILIUJHILNI

UOISIAIQ [BJUSWILIOIIAUT

dnoig(sv




dnNa-vdoa ‘1OMD-TVHOg
‘E0MD-TVHOE ‘SOMD-TvHOE

Y €Log-NNr-€L €H0Z-AVIN-0E === €L0Z-NNr-gL - EHOZT-AVIN-0E ‘TOMD-TVHOE ‘FOMD-TvHOE
(d-2£0Q3) leamep - apiog onse|d Jeajd

40jedjll Od Aq MIUlEN|Y d.E003

dna-vdoa LOMO-TVHOE

‘E0MD-TvHOSg ‘SOMD-TVHOSd

Ve €L0Z-AVIN-0E E€H0Z-AVIN-0E - - - EL0Z-AVIN-0E ‘ZOMD-TvHOS ‘FOMD-TVHOSG
(5L0v3) |eanieN - 3pjog 2NsE|d Jea|D

|efjuajod xopay :§L0V3

dna-vdoa LOMD-TvHOE
‘E0MD-TVHOE ‘SOMD-TvHOE
2 €Log-NNr-Lo EHOZ-AVIN-LE - === - EL0Z-AVIN-0E ‘TOMD-TVHOE ‘FOMO-TVHOE

(Srov3) |eamep - apiog onse|d Jea|d

Aupiqiny :spov3

dnNa-vdoa ‘1OMD-TVHOg
‘E0MD-TvHOSg ‘SOMD-TVHOSd
Ve €L0Z-NNr-80 €10Z°-NNr-€0 - £1L0Z-NNr-90 - EHOZT-AVIN-0E ‘ZOMD-TvHOg ‘FOMD-TVHOSG

(HS10v3) |1eaMiEN - 3p30g DBSE|d JB3|D

Spljos paAjoss|q |BloL SLOV3E

dna-vdoa LOMD-TYHOE

‘E0MD-TVHOE ‘SOMD-TvHOE

Y €Log-NNr-Le E€H0Z-AVIN-0E === €LoZ-NNr-Le - EL0ZT-AVIN-0E ‘TOMD-TVHOE ‘FOMD-TvHOE
(d-010v3) |eamep - apiog onse|d Jea|d

101e1)1) Od Aq Alaonpuod 1doLova

dnNa-vdoa ‘1OMD-TVHOg
‘E0MD-TvHOSg ‘SOMD-TVHOSd
Vol €L0Z-AVIN-0E EHOZ-AVIN-0E - £1L0Z-AVW-0E - EHOZT-AVIN-0E ‘ZOMD-TvHOg ‘FOMD-TVHOSG

(d-500v3) |eanieN - 3pjog 2NBsE|d Jea|D

lojenl od Aq Hd :dsoov3a

uoyenjens _ sisAfeue Joj ang pasAjeue ajeg uoenieas | uopoexe sojeng | PajoRgXa 9jeqg

{s)ai ejdwes jueyo / soutejuoy

sisfieuy uogeiedaid / togoeixg ajeqg ajdwes PoLyIap

8w BuIp|oy UIGIA = 4 | 4oBaIqg 8w BUIPIOH = x :uonEen|eAd YIALYM Xuiep

‘sigjeweled a|e|OA-UOU ||B 10} yoralq B ajuelend
Jjou seop saJojelay)] Yyoeslg peplotal y (shep ggl) sielew Jeyjo g (sAepgg) Anouep (sfep 1) sowefig ese sewn Buipjoy jos esayl ‘powyew |os jusjeanba sy Joj swny Bupjoy e)ijeue jsepoys eyl yum sjep yoes|
ay) saledwos juswssesse souedwos swy Buipjoy oy ‘seifjeue syejoA-uou Jo4 cCuonnjos Bunnsar suyy uo psuwsyep Buleq ssifleue sy o) Buipioooe Aea (ssjeunie Buipnoxs) spoysw ejeyses| Jop sswiy  BuipjoH

‘sI8IpnQ jo Aewwng ay)
ul papinosd s seyoeslq jo Bunsy v (BBEL) WJIN PUe SV ‘YHAY ‘9¥8 MS Yd3Sn uo paseq ate awy Buipjoy Joj sieng 'ssecoud Bulyoes) ey) jo ejep uopsidwod ey} se pawnsse sl sejeyoes| peonposd Alojeioge| Joj
ajep aidwes spsodwos sy o) Bunnguuos sidwes jssplo au) jo Jeyy aq o) pawnsse st sep Bundwes ‘seidwes sysodwos so4 Jussard s osiyy aseym uonseBip ; uonoeyxs wolp pousd Jo paajosul st uoysabip | uonoesxe
ou aseym Bungdwes woly shep Jo Jaqunu syussaidal sisfleue o) pouad pesdelg usye) sem jonbie sisAleue ay) yoym wol (saneassard) Jsuiejuod sidwes suyy a1 paplaosd 0SB SI UDNEBWIOM| ‘SUNJS) pue  suonnip
jusnbasqns sapnpaid pue sisfjeue Jo uonoenxs jo eep jsiy Jussaudes pepodar ssjeq csewny Buipjoy pepuswwosal ypm sssedwoo pue sewny sisfleue pue uonesedesd ; uonoeyxs sesuewwns Jodsas Bumojop eyg

souejdwo awij buipjoH sisAjeuy

SOV - jo8foid
S3LVID0SSY ¥3a109 wano
PrEZIELST 48PI0 HIOM

oLjog: abed



dna-1vdog "LOMO-TvHO8

‘C0MO-TvHO8 ‘SOMO-TvHO8

» ELOZ-NNM-LO | ELOZ-AVI-LE —m EL0Z-NNM-LO €L0Z-AVIN-0€ ‘Zomo-1vdog "YOMO-TvHO8
(D1.20Y3) [BINJEN - 3OG dHSE|d JE3ID
Jasf|eue ajalos|p Aq 4 se snioydsold anloeay :9L.0M3

dna-1vdog ‘LoM9-TvHO8

‘C0MO-TvHO8 ‘SOM9-TVHO8

¥ ELOZNNM-LZ | EHOZT-AVI-LE men EL0Z-NNP-L2 €L0Z-AVIN-0F ‘ZoM9-Tvdo8 ‘YOMO-TVHO8
(9650)3) P19V dUNYNg - ajog ouse|d Jea|)
JesAjeuy ejaiasig Aq (XON) N se ajes)iN snid 83N :D650M3

dna-1vdog "LOMO-TvHO8

‘C0MO-TvHO8 ‘SOMO-TvHO8

2 ELOZNN-L0 | ELOZ-AVI-LE EH0Z-NNI-10 €L0Z-AVIN-0F ‘Z0MO-1vHO8 "YOMO-TvHO8
(9.25013) [BINJEN - 3OG dHSE|d JE3ID
hwwh_m_._ﬁ_ a)aloasig hn N SE aJU)IN ©.50M3

LOMO-TYHO8 ‘E0MO-TVHO8

o~ €LOZ-NNM-LZ | €LOZ-NNME0 o EL0Z-NNP-L2 €L0Z-AVIN-0F ‘SOMO-TvHO8 ‘YOMO-TVHO8
(45£093) paielid (PIOY SUIIN - 9og dnseld Jea|)

g €LOZ-NNM-LZ | €LOZ-NNM-€0 e EL0Z-NNP-L2 €L0Z-AVIN-0€ dng-1vdod ‘ZOMO-WHOo8
(45£003) 1eanEN - 3330F duseld Jed|)
SWId Aq Ainosapy paajossiq (35093

LOMO-TvHO8 "E0MO-TvHO8

e €L0Z-AON-9Z | €LOZ-NN-10 == €10Z-AON-92 €L0Z-AVIN-0F ‘SOMO-TVHO8 ‘POMO-TVHO8
(4-¥02093) pasal|id P10y SN - 80g d1se|d 48D

P €L0Z-AON-9Z | €10Z-NN-10 . €L0Z-AON-9Z €L0Z-AVIN-0E dna-1vdoa ‘Z0M9-TvHO8
(d4-¥02093) |eanjeN - apjog onse|d Jea|)
SIN-dDI Aq s|elely paajossiq :40Z093

dna-1vdog "LOMO-TvHO8

‘COMO-TvHO8 ‘SOMO-TvHO8

Ve ELOZ-NNM-90 | ELOZ-AVI-LE == €H0Z-NNr-90 €L0Z-AVIN-0F ‘ZoMO-1vHo8 "YOMO-TvHO8
(4£6003) [24MEN - 310 dSE|d 4E3ID
suopeg Jofep paajossiqg 466003

dna-1vdoa ‘LoM9-TvHO8

‘C0MO-TvHO8 ‘SOM9-TVHO8

F ELOZNNM-LZ | EHOZT-AVIA-LE — EL0Z-NNP-L2 €L0Z-AVIN-0€ ‘Zomo-1vdo8 ‘YOMO-TVHO8
(95¥003) [BINJEN - SO dHSEId JE3[D
JasAjeue aja12s1g apUoIYD OS#0AT

dna-1vdog "LOMO-TvHO8

‘C0MO-TvHO8 ‘SOMO-TvHO8

> ELOZ-NNMLZ | EHOTAVIACLE e £10Z-NNr-22 €L0Z-AVIA-0E ‘Z0MO-TvHo8 ‘POMOIVHOE
(91$0Q3) [eINJEN - OQ d1SE|d JBB[D
va £q -z pOS se (aswipiqin ) ayeyns 9103

uogenjeag _ sishjeue oy ang _ pasAjeue ajeg uogeniesg uojoexa 10j ang pajoenxa ajeg (s)q eydwes jusys / Jeuigluog

sisfieuy

uoyeiedaid / togoeixg

ajeq ajdwes

"aLur) Buipjoy UM = » | yoeaug awi) BUpjoH = x UolEN|BAT

poyisy

HIALVM e

ST

\-4

—— oeloid
S3LVIDOSSY ¥3a109 - juano
prEZIELST 18pJ0 oM

oLjog: abed



2 €Log-NNr-€L EHOZ-AVIN-LE & €L0Z-NNr-gL ELOZ-AVIN-LE
o €L0Z-NNr-€l ELOZ-AVIN-LE " g €L0Z-NNr-ci ELOZ-AVIN-LE
> gLoz-nr-oL €L0Z-NNr-€0 i €1L02-NNr-90 EL0Z-AVI-LE
7 €Log-nr-ol €L02-NNr-€0 % €L0Z-NNr-90 ELOZ-AVIN-LE
Ve gLoz-Inr-ok €L0Z-NNr-€0 il €L0Z-NNr-90 EL0Z-AVI-LE
2 gL0g-Inr-oL €L02-NNr-€0 F i €10Z-NNr-20 ELOZ-AVIN-LE
>~ gLoz-Inr-oL €L0Z-NNr-€0 P £L0Z-NNr-90 EL0Z-AVI-LE
o €L0Z-AVIN-0E EL0Z-AVIN-0E s e e
uoneniens _ sisfieue jojeng | pasjeue ajeq uogenfeas uojoesXa Joj ang | pPajoRyX3I 23

sisfieuy

uoyeiedaid / togoeixg

EHOZT-AVIN-0E

EHOZT-AVIN-0E

EL0ZT-AVIN-0E

EHOZT-AVIN-0E

EL0ZT-AVIN-0E

EHOZT-AVIN-0E

EL0ZT-AVIN-0E

EHOZT-AVIN-0E

ajeq ajdwes

dna-vdoa
‘E0MD-TVHOE
‘ZOMD-TVHOE

}eld 0102 NJ3N - SU0QIed0IpPAH 8|qeisnod8y [e10L | 120/080d3

‘1OMD-TVHOg
‘SOMD-TVHOSd

‘FOMD-TVHOSG
(080d3) PI9Y 2UNYNS - |BIA DOA Jaquiy

dnNa-vdoa
‘E0MD-TvHOSg
‘ZOMD-TvHOg

dna-vdoa
‘E0MD-TVHOE
‘ZOMD-TVHOE

dnNa-vdoa
'E0MD-TVHOSE
‘ZOMD-TvHOSg

dna-vdoa
‘E0MD-TVHOE
‘ZOMD-TVHOE

dnNa-vdoa
‘E0MD-TvHOSg
‘ZOMD-TvHOd

dna-vdoa
‘E0MD-TVHOE
‘TOMD-TvHOE

dnNa-vdoa
‘E0MD-TvHOSg
‘ZOMD-TvHOE

"aLur) Buipjoy UM = » | yoeaug awi) BUpjoH = x UolEN|BAT

LOMD-TvHOE

‘SOMD-TvHOE

‘FOMD-TvHOE
(080d3) PIOY 2UNYNS - |BIA DOA Jaquiy

NX319 ‘080d3

LOMO-TVHOE

‘SOMO-TVHOE

‘FOMO-TVHOE
((W18)520d3) pansasaidu - ajjog sse|9 Jaquiy
suoqJesolpAH snewoly Jea|snuijod :galwis)sLod3

‘1OMD-TVHOg
‘SOMD-TVHOSd

"FOMD-TVH0E
(L20d3) pamiasaidup - spjog sse|o Jaquiy
suoqJesolpfH wnajoliad |ejel : 1L20/080d3

LOMD-TYHOE

‘SOMD-TvHOE

‘FOMD-TvHOE
(890d3) pensasaidup - ajjjog sse|9 Jaquiy
(d0) sepionsed snioydsoydouebiQ 1989043

‘LOMO-TVHOg

‘SOMO-TVHOSg

‘FOMO-TVHOS
(89043) pamsasaudun - ajog sse|9 Jaquiy
(00) sepiaysad supiojysouebio :yg90d3

LOMO-TVHOE

‘SOMO-TVHOE

‘FOMO-TVHOE
(990d3) pamiasaidun - ajijog SS9 Jaquiy
(g0d) sifusydig pajeuniojysijod :990d3

"LOMD-TVHOg
‘SOMD-TVHOg
‘POMD-TVHOE
(520d3) |eanjep - ajjog onse|d Jea|d
(0a) paajossiq - usbAxQ :5Z0d3

{s)ai ejdwes jueyo / soutejuoy
poyisy

HIALVM e

SOV

—— oeloid
S3LVIDOSSY ¥3a109 - juano
prEZIELST 18pJ0 oM

oLiop abed



juswaunbas €800 ST pue (g)g 8inpayos

6661 WA3N |

Jasfjeuy ajaiosiqg Ag epuoyD
(gw) syuelg poyiey

W
juswalnbal 500 STV Pue (£)d 2INPayss 6661 NAIAN Vs 0 0 0z L Sy0v3 Aypigan
juswalnbal 500 STV Pue (£)d 2INPaYss 6661 NAIAN Vs 0 0 0z L 080d3 X3L8/S8II0A HdL
juswalnbal 500 STV Pue (£)d 2INPaYss 6661 NAIAN Vs 0 W] vl L 120d3 uonoRI- AINBIOAISS - Hd 1
juswauinbas €800 STV pue (g)g 8INPayYds 6661 WJIN Vs (] el Gl z HSLovY3 (1ene yBiH) spijog paajossiq |ejoL
juswauinbas €800 STV pue (g)g 8INPayYds 6661 WJIN Ve 0s 0'S 02 b 21+003 Jash|euy 8jem081g AQ - OS Se (omBwIpIqInL) sleyng
juawennbas £S0D STV Pue (£)d 8INPayas 6661 WJIN Ve 0'st 005 9 € S.0v3 [Bu8)0d xopay
juswadinbas £800D STV pue (g)g 8INPayYds 6661 WIIN Vs 0S 291 9 L O1LL0M3 Jashjeuy 8)a1osiq Ag-d se snioydsoyd aanoeay
juswadinbas €500 STV pue (g)g 8INPaydss 6661 WJIIN Vs 0S 291 9 L 98043 (g0d) sifuaydig pejeunolyofjod
juswadinbas €500 STV pue (g)g 8INPaydss 6661 WJIIN Vel 0S 291 9 L 890d3 SO9 Ag sepionsad
Jusaunbas €500 STV Pue (€)g 8INPaudS 6661 NN Vot 0's €8 zZL L (Wis)sLod3a (INIS - SIN/O9D) sloudyd/HYd
juswalnbal 500 STV Pue (£)d 2INPaYss 6661 AN Vs 0 9 Sl L 9.50M3 Jashjeuy 81210510 AQ N S S)LIN
Juswalinbal €550 STV pue (€)8 8INPauds 6661 WAIAN Ve 0'S 08 gz z 965013 Jasfjeuy 91210810 Aq (XON) N se S)eliN pue )N
juswalnbal 500 STV Pue (£)d 2INPayss 6661 NAIAN Vs 0 0 0z L 4£6003 paajossiq - suone) Jolel
juswalnbal 500 STV Pue (£)d 2INPaYss 6661 NAIAN Vs 0 0 0z L 4-¥02093 ¥ 8IINS - SIN-dDI Ag sigjei pasjossiq
juswalnbal 500 STV Pue (£)d 2INPaYss 6661 NAIAN Vs 0 €8 zZL L 452003 SINI4 Ag Ainossiy paajossig
juswauinbas €800 STV pue (g)g 8INPayYds 6661 WJIN Vs 0s 1'6 L L d-010v3 JojentL Od Ag Aumjonpuod
juswauinbas €800 STV pue (g)g 8INPayYds 6661 WJIN Vs 00k L gl z 95+003 Jasfjeuy 8j@1081g Ag BpuolyD
juswauinbas €500 STV pue (g)g 8INPayYss 6661 WJIN Ve 0s €9 9l L d-,£003 Jojenl) Od Ag Ayuiey
(S07) se|dwes joiuoy Aojeioqer
juswalnbal 500 STV Pue (£)d 2INPayss 6661 NAIAN Vs 004 004 0z z Sy0v3 Aypigan
juswalnbal 500 STV Pue (£)d 2INPaYss 6661 NAIAN Vs 00 00 0z z 080d3 X3L8/S8II0A HdL
juswalnbal 500 STV Pue (£)d 2INPaYss 6661 NAIAN Vs 004 ecl Sl z HS10v3 (1A&7 UBIH) spliog paAjossIq ()01
juswauinbas €800 STV pue (g)g 8INPayYds 6661 WJIN Ve (] (] 02 z 21+003 Jash|euy 8jem081g AQ - OS Se (omBwIpIqInL) sleyng
juawennbas £S0D STV Pue (£)d 8INPayas 6661 WJIN Ve 004 191 9 L S.0v3 [BUB)Od XOpaY
juswauinbas €800 STV pue (g)g 8INPayYds 6661 WJIN Ve 00k 29 9 L 21203 Jasjeuy 8)a1osIq Ag-d se snioydsoyd aanoesy
juawennbas £S0D STV Pue (£)d 8INPayas 6661 WJIN Vs ool 191 9 L d-500v3 Jojeni Od Aq Hd
juswadinbas €500 STV pue (g)g 8INPaydss 6661 WJIIN Vs 00k el Sl z 9D450X3 Jash|euy eje1081g Aq N sE BIIN
juswadinbas €500 STV pue (g)g 8INPaydss 6661 WJIIN Ve 00k 09l sz t D6S0X3 Jashjeuy 8181081 Aq (XON) N SE 81enIN pue a)lIN
juswadinbas €500 STV pue (g)g 8INPaydss 6661 WJIIN Vs 00k 00k 0z z 4€6003 panjossiq - suone) Jolep
juswalnbal 500 STV Pue (£)d 2INPaYss 6661 AN Ve 00l 00l 0z 4 4-¥02093 ¥ 8IINS - SIN-dDI Ag siejei pasjossiq
juswalnbal 500 STV Pue (£)d 2INPaYss 6661 AN Vs 004 91 zZL 4 482093 SINI4 Ag Ainossiy paajossig
juswalnbal 500 STV Pue (£)d 2INPaYss 6661 AN Vs 004 z8l Ll z d-0L0v3 Jojenil Od Ag Ananonpuod
juswalnbal 500 STV Pue (£)d 2INPaYss 6661 NAIAN Vs 00 (N9 8l z 95%003 Jasf|euy @j@1081q Aq BpUoIYD
juswainbal 500 STV Pue (£)d 2INPayss 6661 NAIAN Vs 00 SZL 9l z d-L£003 Jojedyi] Od Ag Auexiy
] (dna) ildng Alojesoqen
uoeneng _ pejosaxg [emay Jeinoey poLgep spoylepy jeanAeuy
uofegjjosds jonuo Ajend (%) sied unen ad/] ajdwes jonuod AEng

‘uonesypwads uiym Aouanbaly jouod Apend = + | uoneoyioads uiy)im jou Aouanbayy jonuod AjenDd = x juonen|ea]

HIALVM e

'siglInQ jo Arewwng ay) ul papinoid s1 sayoealq Jo Bunsy v "ejes pejoadxe ay)
0) |enba Jo uey) Jeyealb aq pinoys ajel |enjoy pessatold (aseym)sem (s)ejdwes papiwgns auy) yaiym ul (s)o) jeanfjeue ayy uiyyim paeshjeue sejdwes oo Alojesoge| jo Aouenbauy ay) sesuewwns yodas Buimoljo) eyl

soueldwon Aousnba. io)owWeled j043uo) Ajiend

SOV

— 1o8ioud

S31VID0SSY ¥3a109 - jusio
rrEZLELST ¢ 18P0 HIOM

0LJog: abed



swainbal €500 SV 0'S 0's 02 L 080d3 X314/se13el0A Hd L
juswalnnbel £500 SV 0 0 0z L 91¥003 lashleuy 83210810 Ag -Z $OS SE (aU)BWIpIgIng ) Sjeyns
Juswalnbal €500 SV 0S L9L 9 L OLL0M3 Jashleuy 8)a10s1Q Ag-d se snioydsoyd sanoesy
Juswalnbal €500 SV 0S L9 =1} L 9450M3 Jash|euy ay810s1q Ag N SB S)UIN
juswalnbel €500 SV 0's 08 °14 4 DB650M3 Jashjeuy 83210810 Ag (XON) N SE 2)21IN puB 2)IIN
juswalnbel €500 SV 0's [ 0z L 4-v02003 ¥ 8IINS - SIN-dDI Ag sigjei pasjossiq
juswaunbal €800 SV 0 €8 zl L 45003 SWI4 Ag Aanoussiy paajossig
Juswauinbal €SO0 SV 0's 9'G 21 L 25%00a3 Jasfjeuy ajaiosiqg Ag epuoyD

(SIN) seqids xuey

Vs

Vs

Ve

Ve

Ve

Ve

Vad

Vad
juswalnbal 500 STV Pue (£)d 2INPaYss 6661 AN Vs 0 0 0z L Sy0v3 Aypigan
juswalnbal 500 STV Pue (£)d 2INPayss 6661 NAIAN Vs 0 0 0z L 080d3 X319/s819210A HdL
juswalnbal 500 STV Pue (£)d 2INPaYss 6661 NAIAN Vs 0 W] vl L 120d3 UONOBIS BINBIOAISS - Hd L
juswalnbal 500 STV Pue (£)d 2INPaYss 6661 NAIAN Vs 0 9 Sl L HSLOV3 (1A&7 UBIH) spliog paAjossIq ()01
juswauinbas €800 STV pue (g)g 8INPayYds 6661 WJIN Ve 0s 0s 02 L 21+003 Jash|euy 8jem081g AQ - OS Se (omBwIpIqInL) sleyng
juswauinbas €800 STV pue (g)g 8INPayYds 6661 WJIN Ve 0s L9l 9 b 21203 Jasjeuy 8)a1osIq Ag-d se snioydsoyd aanoesy
juswauinbas €800 STV pue (g)g 8INPayYds 6661 WJIN Ve 0s L9l 9 b 990d3 (g0d) sifuaydig pejeunolyofjod
juawennbas £SOD STV Pue (£)d 8INPayas 6661 WAIN Ve 0's 191 9 L 89043 SWO9 Ag sapionsad
juswadinbas €500 STV pue (g)g 8INPaydss 6661 WJIIN Ve 0 €8 zl b (Wis)sLod3 (WIS - SW/OD) S|oUBYd/HYd
juswadinbas €500 STV pue (g)g 8INPaydss 6661 WJIIN Ve 0 19 Gl b 9D450X3 Jash|euy eje1081g Aq N sE BIIN
juswalnbal 500 STV Pue (£)d 2INPaYss 6661 AN Ve 0's 08 gz z 965043 Jashjeuy 83210810 Ag (XON) N SE 2)21IN puB 2)IaIN
juswalnbal 500 STV Pue (£)d 2INPaYss 6661 AN Vs 0 0 0z L 4£6003 panjossiq - suoye) Jofe
juswalnbal 500 STV Pue (£)d 2INPaYss 6661 AN Vs 0 0 0z L 4-¥02093 ¥ 9)INS - SIN-dDI Aq s|ejsiy penjossig
juswalnbal 500 STV Pue (£)d 2INPayss 6661 NAIAN Vs 0 €8 zZL L 45£093 SINI-H Aq Anosspy panjossiq
juswalnbal 500 STV Pue (£)d 2INPayss 6661 AN Vs 1'6 Ll L d-0L0v3 Jojentl Od Ag Apagonpuod

0s

uopeaoads jopuo Aend

uoneneaAg

_ pa1osaxg

[emoay

ABINDEM

poyep

3 - (A) syuelg pouiey
SPoUyBpy [eIAEUY

panuy

(%) e1ey

nog

adf) ajdwes |os

‘uonesypwads uiym Aouanbaly jouod Apend = + | uoneoyioads uiy)im jou Aouanbayy jonuod AjenDd = x juonen|ea]

HIALVM e

-—— yeloig
S31VIO0SSY Y3109 - Ll
PPEZIELST 19pJO HIOM

0Ljog: abed



"JO}02)2p UOI SpOUAp 8}aJosIp B AQ JuswiainseaLu Jisy) o} Joud sones abieyo o)

SSEW JoUnSIp 119y} uo paseq sajf|eue ay) sejeledas yoiym ‘JajaLuooads ssew wnnoea ybiy e ojul passed uay
aJe SuUO| 'sjuaLus|a pajos|es aziuol o) ewseld uobie jusioys AlyBiy e sazin snbiuyss) SINKDI 2YL "SsisAleue
0} Joud paseyly wn ' 8Je sejdwes (0Z0DI/NI-IMD STV ‘0209 - 9Y8MS YdIASN 'SZLE P ISLZ YHAY)

(z xpddy) (€)a ainpayos (6661)

Wd3IN Yum Em__a_.coo Sl poyswi siyl g orce _.Uw 151 YHdY U0 paseq paje|n2|ed ale mhwww_.c.m‘_.ma ssaupleH

(z xpddy) (£)g @Inpeyas (6661) WAIN unm jueldwon s| poyaw siyl *4£60a3/NI-IMD
poyjaw asnoy ul Sy Ag pauiialep yoiym eN pue By ‘eD wody pajeino|eo st oney uoidiospy Wniposg

(z ‘xpddy)
(£)g 2Inpayos (6661) WdIN Yim Jueldwod S| pouyiaw siy] uoleoayiuenb Joj SpJepuels payojew xujew jsuiebe
pasedwoo usy} s wnioads sy wnijoads onsusjorieyo e Bunjiwe swoje a|dwes palay| WnGy ) au} SasIuol
anbluyas) $3¥dDI @YL 0LOY - 9F8 MS VdISN ‘0ZLE “P2ISLZ YHAY UO paseq paulwajap s suoie) Jolepy
€002 ude T-1-/10

Z POUjaW [eas UolIpa 1S1Z YHJY WU 08 Je painseaw S| yaiym ajeuiooly) ouia) painojod-Alybly swioj sjeuiooly)
pajelqi| 8y} Suo| 218} Jo Soussald sy} UI'apUO[YD DUNJJaW PasIUOI-UoU WO 0} Uo] 8puolyd 8y} Ag Ainolaw

Jo uoneysenbes ybnoly) ejeUBA20IY} 2UNDIBW WO pajeIaql| I uol ajeuekooiul 8yl 'S - 1D 00SE PO 1S1LZ YHAY
(z "xpddy) (€)g aInpayog (6661) WAIN UM JueldwoD S| poaw SIy] "aAINd PIEPUE)S B Uym Buipeas ay) jo
uosuedwoo Ag pauILLIlep SI UOHEJUSOUOD Z-FOS dU) pue Jajawojoyd e Ag painseaw sI uoisuadsns yOSEY 24}
Jo @ouegJosqge JyBI "apUoIYD WNUE] Y)IM WNIPSW PIJE J)}8dE UB Ul UoISUadsns SJB)NS WNUE] B 0} pajJaAuod

aJe suol 9jejng "e|dWes paisy|ly WNGH'( B Ul pauILLIS)ap S 8)e)ns paAjossid +0S-005F “Pe 1S1Z YHAY

(z xpddy)

(£)g ainpayos (6661) WIN unm jueldwoo si poyaw sy ‘julod-pus Ajulee [ejo} ey} Buneoipul o} ' Hd
Buisn (s1e4)11 Dd "B'9) Juawsainsesw pajewojne Aq Ajulese ssulwls)ep ainpaoosd sIY] g 0ZEZ PO 1SLZ YHAY
(apoJjoale @A)D8|8S UO|) BSNOH U]

(z "xpddy) (£)g @Inpayos (6661) WJIN Uiim Jueldwod sI poyjaw siyl g 0£LZ “P ISLZ YHAY

(z ‘xpddy)

(€)a aInpayos (6661) WAIN Uim juel|dwod st poyiaw siy L “DG-/+081 Je Jublem juejsuod o) paup pue ssaulip

0} pajesodens si sjeny syl (wng'|) Jayy gy sselb e ybnouy) pausy|y si sjdwes paxiw-|jom v "a|dwes snosnbe
UB Ul 9NpISa) 2|(eIa)jl. JO JUNoWE ay} Ssuiwiaiap jey} aunpasosd ouyawinelb ¥ D0FSZ "Pa1SLZ YHAY ‘@SnoH-u|
(z "xpddy) (¢)g aInpayos (6661) WA3N

usim juendwoo si pouyjaw siy| "3 pajewojne Aq AjAonpuoo saulwisiep ainpasold silL g 0LSZ TP 1SLZ YHAY
(z xpddy) (£)g @Inpayos (6661 ) WAIN Uim jueldwod

S| poyiaw siyl ‘33| pajewoine Aq sajdwes Jajem Jo Hd saulwiaiap ainpaooid SIYL ‘9 +H 00St P9 ¥SLZ YHAY

suonduoseq poyis

H3LVYM

H3LVYM

H3LVYM

H3LVYM

H3LVYM
HILVYM
H3LVYM

H3LVYM
H3LVYM

H3LVYM

XLjew

J4-¥02093

4€6003

25¥003

21¥003

d-4£003
S.0v3
SrOv3

HS1L0v3

d-010v3

d-500v3
poyiep

v ang - SW-dOI Aq s|eje paajossig

panjossiq - suoied Jole|y

Jashjeuy ey@iosig Ag apuojyd

Jesheuy sjalosig
Aq -z $OS se (ouyawipiqin] ) 8yeyng

Joyeup] Od Aq Anuneyy
[ENUSIOH XOPaY

Aupiginy

(19A97 UBIH) SpIlOS panjossiq [ejoL
Jojeni| Od Aq Ajagonpuo)

JojedjiL Od Aq Hd
spoylap jeandjeuty

‘suonduosaq poya ayj uiypm papinold ale padojasap usaq eABY SPOYISW STy YDIYM WIDJ) SBDIN0S "SISAIEUY JO 81EDIINED

ay) u) papodal sy nsal Joy pafojdwe seinpaswud jeondjeue ay) jo suonduosap Jeug sepinoud podas Bumoyoy ay) ysenbay Juano Ag Jo spiepuels pajuaWN2op jJo aJuasge ay) ul pafojdws aue seunpaosoid padojanap
asnoy U] "Wd3N PUB SY ‘YHJY ‘Wd3 SN 8yl Aq paysiignd esoy} se yons sainpaoold paziuboosd Ajjeuoneussiul paysiigeise woly padojaasp usag sABY UOISIAIC [BJUBSWIUONIAUT BY) Ag pasn sainpaocid |eophjeue ey

sauewiwIng poyjap jaug

SOV

— 1o8ioud
S3LVID0SSY ¥3A109 walo
rrEZLELST ¢ 18pIQ HOM

0LJ0/ : obey



suojduaseq PoUIoN

poylen

spoyjspy uojeiedaid

(z xpddy) (€)g aInpayos (6661 ) WAIN Uim jueldwod

s| poylaw siy] 'sishjeue SNDO AqQ paulwisiap asedspesy ayj jo uood B pue [BlA 9oedspeay e ul pajelqiinba
s1 9|dwes e ‘AjpAnewla))y ‘aana uoneiglen Juiod G paysigelse ue jsuiebe uosuedwoo Aq si uonesyuenb

pue /09 Ae|ide) Aq sishjeue o} Joud pabind Apoaulp aue sejdwes Jajepy 90928 - 9F8 MS Yd3SN

(z xpddy) (¢)g ainpayos

(6661) WA3IN yim uendwoo st poylaw siy) "eana uonelqeo juiod ¢ paysigelse ue jsuiebe uosuedwos

Aq s uoneayyuenb pue spo WIS Ul SW/O9 Aselided Ag peshleue aJe sjoelixe sidwes Q0.Z8 - 9¥8 MS Yd3SN
(z 'xpddy) (g)g ainpayos (6661)

Wd3N uynm jueldwos si poyjsw SIy] "SPJEPUB)S BUBY[Y-U JO 8AND Uolelqied julod g paysigelsa ue jsujebe
uosuedwo?s Aq si uojesyjuenb pue q|4/09 Aejiden Ag pasAjeue sijoenxa ajdwes ayl YSLOR - 98 MS Yd43SN
(z xpddy)

(£)a enpayos (6661) WdIN L jueldwos si poyjew SIy | “eAInd uolelqieo julod G paysijqeise ue jsuiebe
uosuedwoo Aq s| uoneayuenb pue sp09 Asejide] Ag pashieue ale sjoelxs sidwes Q0/Z8 - 978 MS Yd3SN
(z xpddy)

(£)a enpayos (6661) WdIN L jueldwos si poyjew SIy | “eAInd uolelqieo julod G paysijqeise ue jsuiebe
uosuedwoo Aq s| uoneayuenb pue sp09 Asejide] Ag pashieue ale sjoelxs sidwes Q0/Z8 - 978 MS Yd3SN
(z xpddy)

(€)g eInpayas (6661) WAIN UiM jueldwod si poyiaw syl "aqold usbAxQ panossIq "D O-00GF P2 ISLZ YHAVY
(z "xpddy) (£)g @Inpayos (6661) WJIN Uim Jueldwod sI poyjaw siyl va Aq $OS gL

Aq paujuis)ep ale suoje) aUl 'Va PUE 1Dd AQ paullLIS)ep Udlym 2)ejNg puE apuojyQ ‘AjuleXy epnjoul suojue
Jolew ay| ‘suone) pue suoluy Jolew ay} uo paseq paje|nojes st aoueleq 21U0| Yl ‘40801 'PI ISLZ YHAY

(z xpddy) (¢)g aInpauds (6661)

WdIN Y juendwoo si poyiaw siy] “Jask|euy 81a10sig Agq §I uoneoUENY "PIoE 21GJ0osE Ag @n|q wnuapghjow
paunojoo Ajgsuajul 0} paanpal si yoiym - pioe oipgAjowoydsoyd- pioe Ajodolsiay e wioy 0} sjeydsoydoyjo

UIM LUNIPSLU PIDE Ul SJOBSJ S)ed)e) [AuoWjue wnissejod pue ajepgAlow WNUOWWY 4 4-00S¢ P2 1SLZ YHAY

H3LVYM

d3LVM

H3LVYM

H3LVYM

d3LVM

d3LVM

H3LVYM

d3LVM

080d3

(NIS)SL0d3

LL0d3

88043

98043

§z20d3

2d - §50N3

D1LL0M3

X319/S914BI0A HdL

(WIS - SW/O9) slousyd/HYd

uonoel4 8jiejoAlWSS - HdL

SWO9 Aq sepionsed

(90d) sifusydig pajeunolyoAiod
panjossiq - usbAxQ
va

$0OS 1qn ) pue ¥Q 10d Ag souejeg a1uo|

Jashleuy
a)a40s1q Ag-d SE Snioydsold aAoesy

(z

xpddy) (£)d eInpeuds (8661) WAIN Uim jueldwon si poyisw siyL Jeshleuy 81810sIq Aq AJjsWuUNo|e j108.Ip pue
uononpay [eolwayg Aq pauluiglep st (EON+ZON) UeBolIN pasipixo pauiquod "4 -EON-006F “Po ISLZ YHAY
(z 'xpddy) (€)g aInpayos (6661) WAIN Ui JueldwoD S| poujawW SIY L 'S)INSal OM] 84} USamjag aoualayIp au)

Se paje[nojea ajelN Joj }nsal pue AjewLNo|oo 1981ip Aq Ajeleladas pauliaiap si 9lUlN “lashAjeuy sjaiosiq Agq
uopeaynuenb Aq pemoj|o} UORINPa [EJIWBYD B JO ABM AQ SJL)IU O} PaONPaJ SI 81BN "4 -EON-00GF P2 1S1Z YHdY
(z xpddy) (g)g ainpayos (6661) WdIN Unm juedwod

S| poyjswi siy ] “Jeshleuy sjesosiq Aq Aewiunojod 1eulp Aq pauiielep sl 8lIN '8 -ZON-00GY P? 1SLZ YHAY
(z xpddy) (¢)g einpayos (6661)

Wd3N unm juedwos si poyjsw siy] "8AINd uoljeldes e jsuiebe soueqiosqe Buuedwod Aqg si ucljeoyueny
‘lle2 zpenb pajesy e ojul pabind uay) s| yoiym zZIous Ag Jnodea Ainodsaw dlwole o) sujjuc paonpal | AndJsw
oluol 8y ajdwes pasayy ayi u spunodwoo Anosaw oiwebio Aue asipixo 0] pasn si juabieal apiLIo.Ig/a)eLIOI]

v "@nbjuyoa} uondiosqe DIWOo)e SSB|sWe]} PAJeWOINE Ue S| Syy-WId "sisA[eue o} Joud paiajjy wn

Gt'0 8Je sejdwes (Qyy (uonessuab inode ploQ)(ZIQus) uonoslu-mol4) g - BH ZLLE PR ISLZ YHAY "055E SY

H3LVYM

d3LVM

H3LVYM

H3LVYM

265013

285013

215013

452003

Jashleuy
8ja10s1q Ag (XQN) N SE 3JBI)IN pUe )N

JasA|euy ajaiosiq AQ N SE SJBJIN

JasAeuy 8124081 Aq N SE 9)U)IN

SWI- Aq Aunosely paajossig

suojduoseq poLjjapy poyepy spoyrepy jeandieuy
— 1o8ioud

S3LVID0SSY ¥3A109 weig

rrEZLELST ¢ 1apIQ YoM

01408 : obey



"JUIBJUOD BU) Ul JUSPISB) 8¢ ABLU UDILM

Juswipas sapn|oxa Jnejep STV (2 'xpddy) (£)g aInpayos (6661) WJIN uUim jueldwo? si pouyja siy | sishjeue
J0} pajesjussucD pue pajeipAysp ‘PauIqUIoD aJB SIOBJIXS JUB)NSal 8Y] 'JOBJIXS YOES Joj WOQ w9 Buisn sawi

71940 spinbi jo uonoesx3 jpuung Alojeledeg

a1y} pajoeixe A|leuas pue |auuny fiojeiedas g 0} paslejsuel) st ajdwes Jo L 0} JW 00L F0LSE - 9F8 MS Yd43SN HILVM
_ suoyduaseq poyisp Xrjepw poyiapy spoyley uojeiedald
SV - yoslod
S3LVYIZOSSY Y3109 walg
rrEZLELST ¢ 1apIQ YoM

OLJo6 : abed



SIYL (Wl WdasSn oyiveds Jo soussqe Byl Ul) GE/NIAMD-STY JO 9¥8MS YdISN uo peseq

"1sixa@ s1a1)inQ Aousnbaig sjdweg jonuo) AHEND ON @
‘sa|dwesg jonuog Ayen jo Asuanbeu ayy ul seysesiq siybilybiy podas Bumoljoy sy
sejdweg jonpuoyn Arenp jo Aouanbai : sislpnO
‘1si1x@ ssaIpnQ awi) BuipjoH sisfleuy oN e
“pale|dsip aie/si Jusuoduwiod siskjeuy Jo/pue uonesedald / uonoenxg aanoadsad ay) AuQ “Ajuo seysesiq swi) BuipioH skejdsip podal sy
aouejidwoy awij Buipjoy sisAjeuy : siaipno
“An220 sJai|ino A1anodal ajelouns ou ‘seoujew ajdwes Jenbal jle 104 o
sajebouins sjdwes Jeinbay
*AN220 sJ81|Ino ayidg Xujep ou ‘sesujew |je 104

*1N220 s13Ino [ouo) Kiojelioge ou ‘sasujeuw |[e 104

-IN220 siaipno ajesidng ou ‘sasujew |je Jo4
“AN220 SISIIN0 8N|eA Yue|g POYIS OU ‘Sasljew [ jod e
sayids xLeyy pue sajdweg jonuoy Aiojeioqe ‘syuejg poyjayy ‘ssjeandng

“Auo (seyaesiq) sieng O sheidsip podal
pue oneys ale spwl Msaosar sjeboung podey (DD) lonuon Ayeny sy w pebbey sieno syyBiybiy podss Bumojor ay)

sojdwes jouon Ayjend : sivIpnO

s1oIpnQ 40 \CMEEBQ

SV — 1o8ioud
_ S3LVID0SSY ¥3A109 weig
rrEZLELST ¢ 1apJO oM

OLJoO0lL - abed



BORAL BRINGELLY FACTUAL REPORT

APPENDIX E

Guidelines for Water Quality Sampling

11 November 2013 g'é:‘ Golder
Report No. 137626001-004-R-Rev0 [/ Associates



- Golder

¥ Associates TECHNICAL MEMORANDUM

DATE 24 May 2013 DOCUMENT No. 137626001-005-M

TO Environmental Staff
Boral

CC Kate Jackson, Ashley Turner
FROM Shaun Troon EMAIL stroon@golder.com.au

GUIDELINES FOR GROUNDWATER QUALITY SAMPLING AT BORAL BRINGELLY

1.0 INTRODUCTION

This document provides guidelines on the technical procedure for groundwater quality sampling at Boral's
Bringelly site. The methodology presented is intended to assist Boral environmental staff in the continual
monitoring of groundwater quality and does not cover all possible sampling methods.

The methodology recommended is for three well volume purging and sampling.

2.0 EQUIPMENT LIST

The following equipment is required in order to carry out the sampling event under the methodology:
Purging Equipment
m  Water level dip-meter (c. $50/day hire)

m Calibrated water quality meter (pH, temperature, electrical conductivity (EC), redox potential (Eh),
dissolved oxygen ( DO)) (c. $90/day hire)

m  Purging and sampling device (e.g. disposable bailer, sampling pump, foot-valve) (box of bailers ¢.$180)
Sampling Equipment

m Sufficient bottles including preservative as per laboratory specifications. Allowance must be made for
collection of quality assurance samples.

m  Waterproof pen.

m  Groundwater filters (pore size of around 0.45 pm), required for filtering of metals:
= Disposable single use filter and vacuum pump. (box of Steri-cups ¢.$140)
= |n-line filter cartridges.

m Field sampling form

m Bore construction log (to assist with positioning of the pump and/or tubing in the well, and well volume
calculation). These are supplied in Appendix B of this report.

m Sampling and purging records from a previous sampling event at the well. Provides a valuable source
of information on how the well might behave and the range of groundwater parameters that might be
expected.

Golder Associates Pty Ltd

Tel: Fax: www.golder.com
Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America

A.B.N. 64 006 107 857
Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation.
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Sample Delivery Equipment (usually provided by the laboratory)
m Cool box and ice or portable fridge

m Chain of custody form (COC).

Decontamination equipment

m Laboratory grade (phosphate free) detergent, tap water and deionised water.
m Buckets, scrubbing brush and disposable cleaning cloths.

m Waste collection and storage containers

m PPE for sampling (disposable nitrile gloves, site specific PPE requirements)

3.0 METHODOLOGY
3.1 Summary

Prior to groundwater sample collection, each monitoring well will be purged using a three well volume
purging protocol to draw in groundwater from the aquifer.

At least three monitoring well volumes (i.e., standing volume of water in the monitoring well screen and
casing) will be purged.

During purging, field measurements of water quality parameters (redox, temperature, pH, and specific
conductivity) will be made at regular intervals. Purging beyond three volumes shall continue until field
measurements stabilise. Groundwater samples will then be carefully dispensed into the appropriate sample
containers.

3.2 Objective

The objective of this method is to obtain a representative sample. For consistency between sampling rounds,
three well volumes of water should be removed.

3.3 Procedure
The following step wise method can be used to sample groundwater using three well volume method:

1)  Review the well construction details (i.e. screened interval and filter pack position) and previous
sampling records.

2) Inspect well for potential integrity issues (absence of fitted cap, damage or potential for surface water
ingress).

3) Measure the initial depth to water preferably from the highest point on the top of casing or as per project
requirements. Subtract this measurement from the total depth of the well shown on the construction
logs.

4) Calculate the purge volume (j.e. three well volumes) — rules of thumb for 50mm diameter wells suggest
2 litres per linear metre of casing and 3.7 litres per linear metre of screened section and gravel pack (for
a 100mm borehole) of the water column.

5) Lower the bailer, pump or footvalve:
a) halfway through the water column if the water level is below the top of the filter pack or;
b) tothe middle of the screened interval if the water level is above the top of the filter pack.
6) Set up field equipment

7}  Purge three monitoring well volumes from the monitoring well at a reasonably constant flow rate that is
preferably less than 2 L/min. It is preferable to take water quality readings after purging each well

(A Golder
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volume. If the well is low yielding (i.e. the three well volumes cannot be removed in a reasonable time
frame such as a day) go to Step 8.

8) Record a final set of field measurements immediately before sampling.

9) Confirm that water quality parameters have stabilised as defined below:

Temperature £ 0.5 °C

pH: £ 0.1 units

EC: £ 3 percent of reading
DO (if required): + 10%
Eh (if required): £+ 10 mV

If not, continue purging until field measurements stabilise.

Record a final set of field measurements immediately before sampling. Go to Step 10.

10) Commence filling bottles. Fill labelled bottles in the following order:

Vials (no air bubbles)
Bottles with no preservative (fill completely)
Bottles with preservative (fill to top but do not overflow)

Bottles for parameters that require filtration

Please refer to Figure 1 below for a process flow chart of the sampling procedure detailed in steps 1 — 10

above.

(A Golder
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STEP

00

Obtain copy of previous
well sampling sheet (if
sampled before)

Cbtain copy of well
construction details

A

Dip well to obtain current o nr . .| Record maintenance
level inspect Well Integrity issues and advise PM
Y
Calculate well volume
Is the
water level within the No

filter pack?

Yes
Y

Y

Install pump half way up
water column

Install pump no deeper
than mid point of filter
pack

b

Purge at least three well
volumes

~l

“an at least thr
well volumes be
moved in a day?

Yes

Have parameters
stabilised?

Yes

Sample Groundwater

No-»  Continue purging

Sample groundwater
Record well as a future

“no purge” or “low flow™
well fpor sampling

Figure 1: Process flow chart of three well volume purging and sampling procedure
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4.0 ADDITIONAL CONSIDERATIONS

4.1 Health, Safety and Environment

The following table presents some key health and safety, and environmental considerations while carrying
out a sampling event.

Table 1: Health, Safety and Environmental considerations for groundwalaer sampling

Step Hazard Risk control measures

Mobilisation to well and | Strains and sprains of back m  Vehicle selection. Where possible utilise vehicles which

work zone set-up. and shoulders from repetitive minimise manual handling risks (e.g. access from both
sides and rear of the vehicle.

lifting of equipment:

m Loading and unloading | ®  Position equipment to avoid awkward lifting. Frequently
of vehicles used equipment (pumps, generators, purge containers)

should be positioned close to vehicle access points.

[ Shifting of load in
transit. m  Where possible leave equipment in the vehicle and

extending the length of tubing to connect directly.

o Use lighter or smaller equipment (eskies, waste
containers, pumps etc) where possible.

m  Whilst manually lifting equipment, use the correct
posture (e.g., knees bent, straight back, items held close
to body).

[ Personnel should not reach, step, lift and/or work
beyond their own capacity.

®m  Warm up and stretch the shoulders and back before
lifting and take regular breaks from repetitive tasks.

m  Secure load to mitigate movement in transit.

Opening headworks, Physical hazards (e.g., pinch
well gauging and points, sharp edges, knuckle | ®  Keepfingers away from pinch points.
monitoring and knee scrapes). [ Use cut resistant manual handling gloves and knee-pads

Removing / replacing well or cushions when kneeling on hard surfaces.
cover and cap.

[ Be wary for ants, spiders and other biting and stinging

Bites and stings insects and animals when opening headworks.

o Use tubing cutter, shears or secateurs to cut tubing.

Cutting of tubing Open bladed knives must not be used.

o Use cut resistant manual handling gloves.

[ Use nitrile gloves when handling equipment in contact

Exposure to contaminants with groundwater.

Equipment Set Up Strains and sprains of back
and shoulders fr.om PUrging B Use mechanic aids where possible.
water and handling purge

water containers. m  Consider purging or syphoning directly into waste
purging containers in the vehicle.

Exposure to or release of

- Golder
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Step

Hazard

Risk control measures

contaminated groundwater

[ Use smaller volume purge water containers. Select
these based on your comfortable lifting capacity. Where
possible do not exceed 10L containers. Consider using a
smaller container to decant to a large vessel in your
vehicle.

[ Use a mechanical purging method in preference to
manual purging to eliminate the potential for repetitive
strain injury.

o Refer to ‘Mobilisation to well and work zone set-up’ step
for other manual handling considerations.

[ Nitrile gloves, long pants and a long sleeve shirt, and
safety glasses are to be worn.

Groundwater purging

Manual handling
(occupational overuse)

Use a mechanical purging method in preference to manual
purging to eliminate the potential for repetitive strain injury.

[ If using a foot-valve pump manually, consider:
- Using two people to share the workload.

- If operating at more than 10m depth, increase the
frequency of task rotation and take additional
breaks.

- Positioning your body to reduce the strain during
pumping.

- Stretch prior to commencing the activity.

Sampling

Exposure to contaminated
groundwater and sample
bottle preservatives which
can include concentrated
acids, and alkalis.

m  Wear safety glasses and nitrile gloves to minimise
exposure to groundwater and preservatives in sampling
bottles.

[ Never assume sample bottle caps are firmly fastened in
particular those containing preservatives.

[ In the event of exposure remove any contaminated
clothing and wash skin thorough.

[ Place sample bottles within a spill containment tray.

m  Take care when filling sampling bottles and do not
overfill bottles which contain chemical preservatives.

- Golder
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4.2 Bringelly Monitoring Bore Characteristics

The following details some additional information to consider for each of the groundwater monitoring bores
on the Bringelly site:

Bore ID Considerations
GWO1 Hole demonstrates relatively fast recovery, possible to purge 3 well volumes and carry out
sampling in a single event.
GW02 Hole demonstrates relatively fast recovery, possible to purge 3 well volumes and carry out
sampling in a single event.
Recovery is slow, purging 3 well volumes requires several days. Weighted bailer stuck in the
GWO03 bottom of the bore. It should be noted that water quality results may be affected by metals in
the weights.
Hole bails dry, high level of suspended solids. There is a possibility that this hole is dry and
GWo04 the water in the sump is residual from the drilling process. Water quality results and water
levels should be closely monitored for changes.

4.3 Purging Equipment

Bailers

Bailers consist of a rigid plastic tube that is lowered into the well on rope or string and allowed to fill through
the non-return valve system at its base. Once full of water, the bailer can be recovered via the rope.

Advantages: Low cost, simple to use, no power source required.

Disadvantages: Increased manual labour, aeration, degassing and turbulence can affect some analytes, risk
of losing bailer in the well causing an obsiruction

Foot-valves

Foot-valves are simple inertia based pumps consisting of a one way valve and polyethylene tubing. The
valve is loweied into the water in the well and recipiocated up and down. During the downward stroke water
enters the tube via the one way inlet valve. The valve is then closed by pressure from the water in the tube
on the upward stroke. With each downward stroke more water enters the tube and rises up the tubing using
momentun.

Advantages: Low cost

Disadvantages: Need to acuate manually or mechanically, pumping action agitates the bore which can
introduce suspended material, low flow capacity

Sampling pumps

Sampling pumps come in a variety of mechanisms: gear drive, bladder, helical rotor, piston, peristaltic, gas
lift. They should be variable flow to facilitate purging and sampling.

Advantages: Eliminates some manual labour, suited to purging larger volumes of water

Disadvantages: Higher cost specialised equipment, some mechanisms may affect some water quality
analytes

4.3.1 Purging equipment recommendations

Due to issues encountered while using bailers for purging on the Boral Bringelly site, Golder recommend that
Boral purchase a groundwater purging and sampling pump to facilitate the ongoing monitoring program. The
use of a purpose built sampling pump eliminates the risk of losing bailers down the monitoring bores. With
one disposable bailer already unrecoverable in GWO03, there is a risk that another bailer lost in the well could
render the bore redundant for the purpose of groundwater monitoring.

(A Golder
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4.4 Sampling
4.4.1 Sampling QA/QC
Trip blanks

Trip blanks are used to monitor the potential for cross contamination of the volatile content of samples during
transport and storage. Trip blanks are typically 40 ml vials filled with ultrapure water by the laboratory. These
are sent from the laboratory with the empty sample containers and remain with the other samples throughout
sampling, storage and the transportation process.

Field blanks

Field blanks are used to monitor for potential contamination of the groundwater sample induced during the
sampling process, for example, contamination from field conditions such as dust. These blanks are taken
under field conditions using purified water provided by a laboratory. The blank sample should replicate the
actions taken to place the groundwater sample in the sample container from the equipment used. For
example, poured directly from the laboratory provided purified water container into the relevant sample
container (including preservatives). This should include filtration where required for a particular analysis.

Duplicate samples

Duplicate samples are taken to identify variation in analyte concentration between samples collected from
the same sampling interval and the precision of the laboratory’s analysis. Duplicates are provided to the
laboratory in separate bottles and labeled as separate samples.

4.4.2 Sample Containers
The following considerations should be used for sample containers:

m Use only new, clean and undamaged sample bottles.

m Use the sample bottles supplied by the laboratory who will be conducting the analysis (laboratories use
different preservatives which might interfere with the analysis and often report this as a non-
conformance in accordance with their method).

m Take measures to avoid dusts or other contamination entering the bottles:
= Keep sample containers in a closed box until required.
= Keep the lids on the bottles during transport and setting up.
®= Only remove the lid immediately before filling.
® Do not put the end of the hose into the bottle when filling.
m  Fill the bottle to the brim.
m Make sure the bottle seal (often Teflon) is present in the lid before fitting the lid.

Sample bottles/containers are colour coded in accordance with the parameters being analysed. An example
of the ALS Environmental sample colour coding is provided in Figure 2.

(A Golder
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INORGANICS

Alkalinity, EC, pH, Cations, Cl, SO4, Nitrite,
Nitrate, Reactive P, TDS, DO, Turbidity, Redox Green 1 x 1000ml plastic (none)
Potential,

NOx, Purple 1 x 60ml plastic (Sulfuric acid)
METALS

Dissolved Heavy Metals (Field Filtered) “ 1 x 60ml plastic (nitric acid)
ORGANICS
BTEX/TPH(C-C)

2 x 40ml Amber vials (Sulfuric Acid)

1 x 100ml Amber glass (none) for primary analysis.
Standard level OC/OP/PCB, PAH, TPH (C -C,) Jrange 2 x additional 100ml Amber glass (none) for laboratory
duplicates and matrix spikes.

Figure 2: Sample container colour coding provided by ALS Environmental

4.4.3 Field Filtering

A number of sample analyses require filtration — eg for dissolved trace metals. Filtration can be conducted by
disposable using Steri-cups or similar. Figure 3 shows a hand vacuum pump and Steri-cup for field filtration.

Figure 3: Steri-cup and hand vacuum pump

The cup is used by discharging the groundwater into the top chamber of the unit and attaching a hand pump
to the nozzle on the side. A vacuum will be created by pumping the hand pump pulling the water through the
filter in the bottom chamber. This bottom chamber is then unscrewed and poured into the relevant sample
bottle.

The filter unit should have a filter paper size of 0.45 micron. Use a new disposable filter unit for each sample.

Where filtering is required, the must be filtered prior to placement in a bottle that contains a preservative. If
the sample is not filtered because of site specific conditions, the sample must be placed in an unpreserved
bottle and the analytical laboratory advised to filter the sample immediately upon sample receipt.

444 Sample Preservation and Transportation

m The National Association of Testing Authorities (NATA) approved laboratory being used for the sample
analysis can advise on the approved holding times for each analytical method.

m Allsamples must be accompanied by a chain of custody during transport.
m Place labelled sample vessels securely in a chilled insulated container (cool box) or portable fridge.
m Use bubble wrap or polystyrene pieces to mitigate breakage of bottles during transport.

m Place vials in a zip-lock bag and wrap in bubble wrap. Do not place vials directly adjacent to ice/ freezer
packs as they can freeze and shatter.

E Golder
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m  Samples shall be shipped at a temperature no greater than 4°C. It is recommended that crushed ice
always be used in the cool box. Alternatives such as freezer blocks or portable fridges can be used but
sufficient blocks must be used to achieve the desired transport temperature. Always ensure that the ice
or freezer blocks are in the cool box at the start of each day. It is important that samples are chilled from
the outset. The state of the ice or freezer blocks needs to be checked and maintained during the day.

m  Where practicable, samples shall be delivered to the laboratory at the end of each day of sampling
under chain-of-custody conditions.

m  Where storage overnight is required, used of dedicated sample fridges should be considered. Storage
of samples in fridges used for food or drink is not acceptable.

5.0 EQUIPMENT SUPPLIERS

The following is a list of possible suppliers for the equipment and consumables required for the sampling
methodology detailed in this document.

Equipment

(Purging and sampling pump hire, footvalves, disposable bailers, stericups, vacuum pumps, nitrile gloves,
water quality meter hire, water level meter hire)

Thermo Fisher Scientific Inc.
Level 1,

4 Talavera Road,

North Ryde 2113

Telephone: 02 8817 4253 (Direct)

Air-Met Scientific Pty Ltd

Level 3,

18-26 Dickson Avenue,
Artarmon NSW 2064

Telephone Sales: 1800 000 744
Telephone Rental: 1300 137 067

Laboratories
(Laboratory analysis, sampling containers, eskies, Chain of Custody documentation)

ALS Environmental - Sydney
277-289 Woodpark Road
Sydney New South Wales
Australia 2164

Telephone: +61 2 8784 8555

Envirolab Services Pty Ltd - Sydney
12 Ashley Street,

Chatswood NSW

Australia 2067

Telephone: +61 2 9910 6200

(A Golder

10/11 L7/ Associates



Environmental Staff
Boral

137626001-005-M
24 May 2013

Shaun Troon
Senior Hydrogeologist

ST/DBleg

Wntl1-s-file01\jobs\2013\6 water\137626001-boral bringelly brickworks- gw
samplinglappendix e - water sampling tp guidelines smt ng.docx

nent

Dr Detlef Bringmeier
Principal Hydrogeologist

pondence out\137626001-004\appendices\appendix e - guidelines for water quality

11/11

E Golder
Associates



BORAL BRINGELLY FACTUAL REPORT

APPENDIX F

Water Quality Sampling Field Sheets

11 November 2013 €
Report No. 137626001-004-R-Rev0

D Golder
L7 Associates



—

Roeac 1 ?/%-
(raof.ﬁzo/:;

GROUNDWATER SAMPLING RECORD FORM
FOR THREE WELL VOLUME METHOD

PROJECT INFORMATION

ProjectNumber: |3 7 62600 )
Client::’j__-%\_ﬁ 01

@)=

Date: 30 /iz_l o)
ST

WAL Sampled By:
Site Location: ;s fNCr ELL 4
GROUNDWATER WELL DATA
Information from file [Borelo | ¢wO | |
Surveyed reference point
Depth of well (from log) yae Note:
Diameter of well (inc filter pack) (mm) 96
Height of filter pack (m) =) 2 Standard reference point is top of PVC standpipe
Information recorded on site mbRP - metres below top of reference point
Diameter of standpipe (mm) SO
Standpipe stick up (m) 0-5¢
Time @_[6_{4_1_ interface probe used? YES / NO
Depth to water (MbRP) il '7-Q Depth to product (mbRP)
Total depth of well (mbRP) | 0O z; hal Depth to water (mbRP)
Thickness of sediment on base of well (m) — /- Thickness of product (m)
Height of water in standpipe (m) A '5 "7- 7
Well volume (L) a2
Water column above filter pack, well volume wihtin 50mm sl.';ndpipe is 2'Iitres.-'m
Estimation of Standing Well Volumes for 50 mm diameter standpipes, for height of water column within filter pack
Well diameter (standpipe plus filter pack) 100mm 115mm 120mm 125mm 150mm 200mm
Litres per lineal meter of water in bore 3.7 4.5 4.8 5.1 6.7 10.8
PURGING RECORD
Time Volume Conductivity (mS Temp pH Redox Dissolved Appearance
Purged (L) or uS) (°c) P(zte:}t)ial Oxygen (mg/L)| (colour, turbidity, odour, etc) A/T L{
m

12 : 00 [OF = = = — = —

!6.-‘)"0 D_() I g.ll }HJ\ :;3" g-l 3-1 3 /Zj E'(FC'u' 410 (‘é‘f{)b\.{' 15.2_

[Z -4 30 13-272 | J§4 | 8- 70 2.9 7K TN

1295 | 23 3:3¢ | /S 61 61 24 251 3 E

230 | D¢ 15:-32 | ¢§-91g-921 24 276 -

f ?., Con fS ' :s £ /b {J % 2 §4 -2‘5 2 g C ﬁﬂ‘-“"', ne (-“I{('/r.w" Jl,zs_

Total vol. purged (L)| 2O No. bore vol. purged| 7 . 3<% Purging Time (minutes)|

Depth to water at end of purging (mbRP)
Purging Method: g, ler

SAMPLING RECORD

Sampling method: g L ‘(o e

SampleID. SOEAL- G i/ |

Time sampled:
Sample Appearance:
Colour

Odour S S —
Sample Container and Preservation:

13:00

Samples filtered for metals?: (?E:FW No

Turbidity
Hydrocarbon sheen?
Duplicate sample taken? / Dup ID.:

Low / Medium / High

OBSERVATIONS
Weather Conditions: Temperature:
Precipitation :
Notes:

GAP Form No, 37
RL O
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GROUNDWATER SAMPLING RECORD FORM

FOR THREE WELL VOLUME METHOD As%
PROJECT INFORMATION
Project Number: (S 742 6 60O |/ Date: 50 /5 / 20153
Client: o RAL - Sampled By: T
Site Location: f)’!i/}\/() Ell '-/
GROUNDWATER WELL DATA
Information from file |BORE ID | -wo |
Surveyed reference point
Depth of well (from log) 4 0 Note:
Diameter of well (inc filter pack) (mm) 4},4
Height of filter pack (m) P, Standard reference point is top of PVC standpipe
Information recorded on site mbRP - metres below top of reference point
Diameter of standpipe (mm) & O
Standpipe stick up (m) 0 £2 T
Time S 2O Interface probe used? (' YES ! NO
Depth to waler (mbRP) 0-6 9 Depth to product (MbRP)
Total depth of well (mbRP) [ 20D a1 bas Depth to water (mbRP)
Thickness of sediment on base of well (m) = 7 Thickness of product (m)
Height of water in standpipe (m) A5
Well volume (L) 7 AES
Water column above filter pack, well volume wihtin 50mm standpipe is 2 litres/m
Estimation of Standing Well Volumes for 50 mm diameter standpipes, for height of water column within filter pack
Well diameter (standpipe plus filter pack) 100mm 115mm 120mm 125mm 150mm 200mm
Litres per lineal meter of water in bore 3.7 4.5 4.8 5.1 6.7 10.8
PURGING RECORD
Time Volume Conductivity (mS Temp pH Redox Dissolved Appearance
Purged (L) or uS) (°C) Potential Oxygen (mg/L) {colour, turbidity, odour, etc)
(mV)
-3 oS -
/[SC) JJ0 =
£3:32] 20 149 2.0"] Z- 93| =130 2FF Cleer pop - tusbied
9 44| 4o 1423 T3 7E€31 —i1271 -2 ¥
15, S 2 0 ."41‘3 _f[?br Y =40 <" id] 4’ 2./ “a =
J8:05 | JO 19-LF | 1761 77451 JO0F | 3-2% ‘i 2
K11l § 1955 | 1961 726 | —10¢ 2-59 -
Total vol. purged (L) :) p No. bore vol. purged < Purging Time (minutes}l
Depth to water at end of purging (mbRP) =
Purging Method: BAJLEKE B
SAMPLING RECORD
Sampling method: {%ﬂ/& g - SampleID.  AGRAL — (WO
Time sampled: 1640 Samples filtered for metals?:  Yes / No
Sample Appearance:
Colour Turbidity (‘Lgv / Me jum / High
Odour N Hydrocarbon sheen? ] _
Sample Container and Preservation: Duplicate sample laken'? / Dup I _&1 AL — _0“,’__?_
OBSERVATIONS
Weather Conditions: Temperature: | \/ & (
Precipitation :
Notes: % Frelof Blon ke JSCK!LC_ -WOS™  [pken O WY erN -
0f G-IV O

% PDu f". licate

SG’W_”__LQ fa ke
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GROUNDWATER SAMPLING RECORD FORM
FOR THREE WELL VOLUME METHOD

PROJECT INFORMATION
Project Number: % 7 {1600 |
. Client: _E}ntarlf____ o

Site Location: G KINCELL i -
GROUNDWATER WELL DATA
Information from file
Surveyed reference point
Depth of well (from log) 41 O

@i
3-6/5 9‘35

Date:
Sampled By:

|BORE ID

L 6031

Note:

Diameter of well (inc filter pack) (mm) /
Height of filter pack (m) JE Standard reference point is top of PVC standpipe
Information recorded on site mbRP - metres below top of reference point
Diameter of standpipe (mm) ) ()
Standpipe stick up (m) O - 6 =
Time 1209 interface probe used? / YES / NO
Depth to water (mbRP) '.l é ]. G 5 Jo Depth to product (mbRP) ——a
Total depth of well (mbRP) ] Ao O ol E‘: Depth to water (mbRP)
Thickness of sediment on base of well (m) Thickness of product (m)
Height of water in standpipe (m) § ( . 8 ]
Well volume (L) L9 4y
Water column above filter pack, well volume wihtin 50mm stanapipe is 2llitre5r‘m
Estimation of Standing Well Volumes for 50 mm diameter standpipes, for height of water column within filter pack
Well diameter (standpipe plus filter pack) 100mm 115mm 120mm 125mm 150mm 200mm
Litres per lineal meter of water in bore a7 4.5 4.8 5.1 6.7 10.8
PURGING RECORD
Time Volume | Conductivity (mS Temp pH Redox Dissolved Appearance
Purged (L) or uS) (°C) Potential Oxygen (mg/L) (colour, turbidity, odour, etc)
(mV)
1200 4 — = — - _=
[2:3L1 /9 19 2.6 20-C I - KL | =12 21 - §F Mzdrum bid 1igh} bip~
P ITS 1346 120-5 |7-08 - 281 1. 7] e L7 7 sufglhiwens
Bol | 1 1314 gL 17205 | —723] [.59 A ploe
Sy 1 20 i 3-3¢ Q0.3 17 -0 2 =40 [. 3G Y 2
13:40 | [¥ 1352 202 | Z-041 - 96 1- 47 - (lexsin g
g 4
Total vol. purged (L) "ﬁ 7 No. bore vol. purged 3 Purging Time (minutes}l
Depth to water at end of purging (mbRP) - o - .
Purging Method:
SAMPLING RECORD
Sampling method: @L?u (g Sample ID. ﬁ‘,aﬂd/ — G- 0O3
Time sampled: ,3_ 4 S Samples filtered for metals?: (" Yes ;’ No
Sample Appearance: e
Colour _ - Turbidity  Low !@um 1/ High
odour Gl bt Sanedd Hydrocarbon sheen? " =
Sample Container and Préservation: Duplicate sample taken? / Dup ID.:

OBSERVATIONS

Weather Conditions: Temperature:

Precipitation :
Notes:

sl 5m-‘ﬂﬂés~‘“"“‘%7 e

GAP Form No. 37
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GROUNDWATER SAMPLING RECORD FORM
FOR THREE WELL VOLUME METHOD @&%
PROJECT INFORMATION ' ' : ' T 5

Project Number: _/ 5]6 2_( 6@_ s U/ S //3_
Clent: ~ fOpAc Sampled By
Site Location: 6 LNGCELLY

GROUNDWATER WELL DATA _ 3
Information from file [BORE ID 1G04 |
Surveyed reference point
Depth of well (from log) iy 7 Note:
Diameter of well (inc filter pack) (mm) qr
Height of filter pack (m) -11 2 Standard reference point is top of PVC standpipe
Information recorded on site mbRP - metres below top of reference point
Diameter of standpipe (mm) 5 D
Standpipe stick up (m} AT
Time / D ﬂ (ﬁ Interface probe used? ( YES,/ NO
Depth to water (mbRP) 40 < )3 sah i Depth to product (mbRP) —
Total depth of well (mbRP) | e Depth to water (mbRP)
Thickness of sediment on base of well (m) i) Thickness of product (m)
Height of water in standpipe (m) v g TF A
Well volume (L) Lo TG (L)
Water column above filter pack, well volume wihtin §0mm sla'ndpipe is 2 litres/m
Estimation of Standing Well Volumes for 50 mm diameter standpipes, for height of water column within filter pack

Well diameter (standpipe plus filter pack) 100mm 115mm 120mm 125mm 150mm 200mm
Litres per lineal meter of water in bore 3.7 4.5 4.8 5.1 6.7 10.8
PURGINGRECORD 3 R s e 7
Time Volume Conductivity (mS Temp pH Redox Dissolved Appearance
Purged (L) or uS) (°C) Potential | Oxygen (mg/L)| (colour, turbidity, odour, etc)
(mV)
BOI‘*"q L/C/é T, =50 70 - = = —

3‘/5’ g:00] | . - ~ — =

Goper Yyp10:25 | ¥ = = = .
20/5110:36 3 - 4F |1 -2) 3 2-03 ] (09 TS Browir, Frnsbiel
1051 ] .9 lapg | Zf5 T 41 [s2F “ v
{:0%1 0-9 124X [ 213 1 2.20] )OS 5 23 =
Total vol. purged (L) 3 by ST No. bore vol. purged e Purging Time (minutes)]
Depth to water at end of purging (mbRP) / -
Purging Method: -
SAMPLING RECORD. ' : N ey |
Sampling method: Rou LQ[ Sample ID.  fox AL G-w O &
Time sampled: __ & ) l ! ! £ Samples filtered for metals?: Yes / No
Sample Appearance: S
Colour B o i Turbidity ~ Low / Medium !@
Odour - Hydrocarbon sheen?
Sample Container and Preservation: Duplicate sample taken? / Dup ID.: -
OBSERVATIONS

Weather Conditions: Temperature:
Precipitation :

Notes: K—le _L{L—p_f_s _bl:d.l LQ,d ;}\c A (j
% P05 sk L( A zb__ AL 21 S
S Ia?;-:cs) ek il Z ﬂém sec 7[ ﬁ( rech vr’ié{

GAP Form No. 37
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FIC in serving science

RENTALS
Equipment Certification Report — TPS 90FLT Water Quality Meter

This Water Quality Meter has been performance checked and calibrated as follows:

Sensor Concentration | Span1 Span 2 Traceability Lot # Pass? _—
pH pH 7.00/ pH 4.01 7.00 pH 401 pH B//,
Conductivity 2.76 mSicm 0.0 mS/fem 2.76 mSfem IZ/ s
TDS 36 ppk 0.0 ppk 36.0 ppk rd i
Dissolved | Sodium Sulphite g)f ) ppm X+ 72 ppm Ef/
Oxygen / Air in Sodium Sulphite Saturation in Air o
Turbidity 360 NTU 0.0 N1U Z L0 NTU =2
Check only 238 s
Redox Electode 248mV 2% 7 T E—l/
(ORP) " operahility test +-10% 1 =S

* This meter uses an Ag/AgC! ORP electrode. To convert readings to SHE (Standard Hydrogen Electrode), add 199mV to the

mV reaging.
E@w Status 3 ’O (min 7.2V) *ﬂT/perature Zﬂ E °C

[] Electrical Safety Tag attached (AS/NZS 3760) Iectrodes Cleaned and checked

Tag No:

Valid to:
w22 [0 X[ %0 (>
Signed: /C/\-A kaf_

Please check that the following items are received and that all items are cleaned and decontaminated before return. A
minimum $30 cleaning / service / repair charge may be applied to any unclean or damaged items. |tems not returned will be
billed for at the full replacement cost.

Sent Returned Item & O
SO0FLMV Unit. Ops check/Battery status:

pH sensor with wetting cap, 5m

Conductivity/TDS/Temperature K=10 sensor, 5m

Dissolved oxygen YSI5739 sensor with wetting cap, 5m

Redox (ORP) sensor with wetting cap, 5m

Turbidity sensor, 5m

Power supply 240V to 12V DC 200mA

Instruction Manual

Quick Guide

Syringe with storage solution for pH and ORP sensors

Carry Case

Check to confirm electrical safety (tag must be valid)

Date: 'Z"a/or/ reol>
Signed: J/é&f\ I -f,l /M

\

OO0OCO00O00000

AN

TFS Reference | 2 G 7 (& Return Date: /I
Customer Reference Return Time:
Equipment ID | 9OFLT 3 ] Condition on return: -
Equ:pment Serial No. U Cf‘ 2 {-f'}

“We do more than give you great equipment... We give you great solutions!”

Phone: (Free Call) 1300 735 205 | Fax: (Free Call} 1800 675 123 [ Email: RentalsAU@ Thermofisher.com
Toourne Sranch Eydnoy Branch “Adeinits Branch Eristano Branch Fusth Branch
5 Carthean Drive, Level 1, 4 Talavora Azad, 27 Eoulah Road, Norweod, Unlt &5 Rese St 121 Batingatre Ave
Scoresby 3175 Harth Fyde 2113 South Australia 5067 Navatuad 4008 Mataga WA 6000

Issue 6 Nov 12 G0563




Sher The world leader

F1lC v in serving science

RENTALS

EQUIPMENT CERTIFICATION REPORT

HERON DIPPER-T WATER LEVEL METER

er

3

o

un =
=

-

]
m
2
-

This Water Level Meter has been performance checked as follows:

Cleaned/Tested Description
Probe
Tape/Reel '
Performance Test & Battery Voltage Check ( gé@) 8.0v Minimum

Date: z ‘z//ﬂ_g'/ao /}
Checked by: %L-\ / “ A—T’_'
Signature: ﬁ"*

/4

Please check that the following items are received and that all items are returned. Please clean
equipment before returning. A minimum $30 cleaning / service / repair charge may be applied to
any unclean or damaged items.

‘R\E\

Sent - Received Returned Description
éy/ O O Water Level Meter Operation Check
O O Water Level Meter: 30m
E/ O ] Plastic Box
E/ O ] Spare 9V Battery
/g./ ] O Probe Cleaning Brush
O |

Instruction leaflet

tﬁ‘ Processors Signature/ Initials

quoteNo: 35 [ 4 CLIENT'S REF: P/O No:

NT (00 SA CLIENT'S REF: Job No:
D: ) | ' :
SERIALNO: [ S§ 28

RETURN DATE: / /
TIME: CONDITION ON RETURN:

“We do more than give you great equipment... We give you great solutions!”

Phone: (Free Call) 1300 735 295 | Fax: (Free Call) 1800 675 123 | Email: RentalsAU @ Thermofisher.com
MeBourne Branch I Sydney Branch Adalaide Branch Brisbane Branch Perth Branch
5 Caribbean Drive, Loval 1, 4 Talavera Road, 27 Boulah Read, Norwoed, Uni 2/5 Ross St 121 Beringamra Ave
Scoresby 3170 North Ryde 2113 South Australia 5067 Hawstead 4006 Malags WA 5090

Issue 5 Dec 11 G0523
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ThermoFisher
SCIE-NTiFIC

This Water Quality Meter has been performance checked and calibrated as follows:

RENTALS

Equipment Certification Report — TPS 90FLT Water Quality Meter

The world leader
in serving science

Sensor Concentration Span 1 Span 2 Traceability Lot # Pass? |
pH pH 7.00 / pH 4.01 7.00 pH 4.01 pH BC’
Conductivity 2.76 mS/cm 0.0 mS/cm 2.76 mS/cm E(
DS 36 ppk 00  ppk 36.0 ppk - | NV / A
Dissolved | Sodium Sulphite 9.0  ppm X .7 ] pom 13/
Oxygen / Air in Sodium Sulphite Saturation in Air
Turbidity 360 NTU 0.0 N 260N el
Check only - 224
Redox Electrode ZH0mV
________ (ORP) * operability test +/- 10% 225 mv IZI/—'

?mg'
Battery Status (E 0 (min 7.2V) %erature 21,7 °C
E

[ Electrical Safety Tag attached (AS/NZS 3760) lectrodes Cleaned and checked
Tag No:
Valid to:
Date: Z ?(/0 CZ/ ‘\2'40 f ;5
Please check tHat the following items are received and that all items are cleaned and decontaminated before return. A

minimum $30 cleaning / service / repair charge may be applied to any unclean or damaged items. Items not returned will be
billed for at the full replacement cost.

Signed:

SI;\/ Returned ltem ﬁ 0
El/u ] 90FLMV Unit. Ops check/Battery status: i
/"‘ [l pH sensor with wetting cap, 5m
%/ O Conductivity/TDS/Temperature K=10 sensor, 5m
[2/ O Dissolved oxygen YSI5739 sensor with wetting cap, 5m
B/ ] Redox (ORP) sensor with weiting cap, 5m
1 Turbidity sensor, 5m
? 0 Power supply 240V to 12V DC 200mA
E/" ] Instruction Manual
IZ]/ O Quick Guide
I3/’ ] Syringe with storage solution for pH and ORP sensors
[l Carry Case
[ | Check to confirm electrical safety (tag must be valid)
Date: Z’?/ %4 7,/ 2”0 / 3
Signed: //k/\%&xf’”'
7 -
TFS Reference | 3K& % 3 | Return Date: I
Customer Reference Return Time:

ooFLT S L

Condition on return:

Equipment Serial No.

/297 >

“We do more than give you great equipment... We give you great solutions!”

Phone: (Free Call) 1300 735 295

Fax: (Free Call) 1800 675123 | Email: RentalsAU@ Thermofisher.com

Melbcurng Branch Sydney Branch Adelnide Branch Brlstans Biarch Perth Bransh
5 Garisbean Divo, tovel 1, 4 Telavera Rzad, 27 Bulah Read, Norwood, Unit 2/5 Ross 51 121 Baringarea Avo
Scorosby 3174 Mok Ryde 2113 South Australin 5767 Hewsiead 4005 Malaza WA B3
Issue 6 Nov 12 G0563



Ther me Fisher . The world leader

RENTALS

Equipment Report — Solinst Model 101 Water Level Meter
This Meter has been performance checked / calibrated* as follows:

Cleaned/Tested Pass?

Probe -
Tape/Reel — )
Performance Test & Battery Voltage Check (v} 8.0v minimum

Date: M ) O<! 2015 Checked by: :g/ﬂﬁ-ﬁ- Oi Ne’\\ \ -

Signed:

Please check that the following items are received and that all items are cleaned and decontaminated before
return. A minimum $20 cleaning / setvice / repair charge may be applied to any unclean or damaged items.
ltems not returned will be billed for at the full replacement cost.

Sent Received Returned [tem
ol 0 0 Water Level Meter
Py O ] Water Level Meter Tape Guide
g ] B Spare 9V Battery
it 0 U Operating guide
e 0 o Probe Cleaning Brush
0 o [ Decon
el 0 0 Carry Bag / Box
g D 0 /DN

Processors Signature/ Initials &b‘ﬁ.—f \

Quote Reference S S & H 3 Condition on return

Customer Ref

Equipment ID | Sfp) <z 3,4

Equipment serial no. 23 Ci o2
Return Date / /

Return Time

“We do more than give you greal equipment... We give you great solutions!”

Phone: (Free Call) 1300 735 295 | Fax: (Free Call) 1800 675 123 i Email: RentalsAU@Thermolisher.com
tdetourna Branch Sydney Branch Adslaide Branch Brisbans Branch Perh Smanch
£ Caritbeon Drive, Leval 1, 4 Talavera Road, 27 Bevlah Road, Nenwood, Urili &5 Rezs S 121 Beringarra fve
¥ 3170 North Fyde 2113 South Austiala 5087 Newsload 4006 Molaga WA €030

Issue 5 Sep 11 G562
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67 Golder
Associates
LIMITATIONS

This Document has been provided by Golder Associates Pty Ltd (“Golder”)
subject to the following limitations:

This Document has been prepared for the particular purpose outlined in
Golder's proposal and no responsibility is accepted for the use of this
Document, in whole or in part, in other contexts or for any other purpose.

The scope and the period of Golder's Services are as described in Golder’s
proposal, and are subject to restrictions and limitations. Golder did not perform
a complete assessment of all possible conditicns or circumstances that may
exist at the site referenced in the Document. If a service is not expressly
indicated, do not assume it has been provided. If a matter is not addressed, do
not assume that any determination has been made by Golder in regards to it.

Conditions may exist which were undetectable given the limited nature of the
enquiry Golder was retained to undertake with respect to the site. Variations in
conditions may occur between investigatory locations, and there may be special
conditions pertaining to the site which have not been revealed by the
investigation and which have not therefore been taken into account in the
Document. Accordingly, additional studies and actions may be required.

In addition, it is recognised that the passage of time affects the information and
assessment provided in this Document. Golder’s opinions are based upon
information that existed at the time of the production of the Document. It is
understood that the Services provided allowed Golder to form no more than an
opinion of the actual conditions of the site at the time the site was visited and
cannot be used to assess the effect of any subsequent changes in the quality of
the site, or its surroundings, or any laws or regulations.

Any assessments made in this Document are based on the conditions indicated
from published sources and the investigation described. No warranty is
included, either express or implied, that the actual conditions will conform
exactly to the assessments contained in this Document.

Where data supplied by the client or other external sources, including previous
site investigation data, have been used, it has been assumed that the
information is correct unless otherwise stated. No responsibility is accepted by
Golder for incomplete or inaccurate data supplied by others.

Golder may have retained subconsultants affiliated with Golder to provide
Services for the benefit of Golder. To the maximum extent allowed by law, the
Client acknowledges and agrees it will not have any direct legal recourse to, and
waives any claim, demand, or cause of action against, Golder's affiliated
companies, and their employees, officers and directors.

This Document is provided for sole use by the Client and is confidential to it and
its professional advisers. No responsibility whatscever for the contents of this
Document will be accepted to any person other than the Client. Any use which
a third party makes of this Document, or any reliance on or decisions to be
made based on it, is the responsibility of such third parties. Golder accepts no
responsibility for damages, if any, suffered by any third party as a result of
decisions made or actions based on this Document.

GOLDER ASSOCIATES PTYLTD GAP Form No. LEG 04 RL 1



At Golder Associates we strive to be the most respected global company providing
consulting, design, and construction services in earth, environment, and related
areas of energy. Employee owned since our formation in 1960, our focus, unique
culture and operating environment offer opportunities and the freedom to excel,

which attracts the leading specialists in our fields. Golder professionals take the
time to build an understanding of client needs and of the specific environments
in which they operate. We continue to expand our technical capabilities and have
experienced steady growth with employees who operate from offices located
throughout Africa, Asia, Australasia, Europe, North America, and South America.

Golder Associates Pty Ltd

6 Kings Road, New Lambton
New South Wales 2305
Australia

T:+61 2 4953 9888

Golder

? Associates

Africa + 27 11 254 4800
Asia + 86 21 6258 5522
Australasia +61 3 8862 3500
Europe + 356 21 42 30 20
North America +1 800 275 3281
South America + 55 21 3095 9500

solutions@golder.com
www.golder.com
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Sample Oxidation Total Fluoride,
Referenc | Descriptio Cap Electrical TDS by Dissolved Reduction Alkalinity* as F*

e n Date Height Depth Temperature pH Conductivity | Calculation | Oxygen Potential~ Chloride* | Sulphate* CaCO3 Sodium* | Potassium* | Calcium*
4228/1 |GW1 5/05/2017 0.66 10.77 20.0 7.4 17,000 10,606 1.5 112 6,100 130 570 5,100.00 66 220
4228/2 |GW2 5/05/2017 0.62 9.16 19.5 7.0 19,300 12,062 0.8 176 6,900|<1 460 5,600.00 64 230
4228/3 |GW3 5/05/2017 0.45 13 20.2 7.0 12,400 7,731 4.3 167 3,900 14 200 3,500.00 50 170
4228/4 |GWA4 5/05/2017 0.65 8.1 19.1 7.4 475 297 4.5 313 21 11 220 93 8 26
4463/1 |GW1 27/06/2017 0.66 10.57 19.0 7.3 20,600 12,875 1.5 162
4463/2 |GW2 27/06/2017 0.62 9.09 19.0 7.0 21,200 13,250 0.9 180
4463/3 |GW3 27/06/2017 0.45 15.15 19.9 7.2 17,700 11,056 2.3 178
4463/4 |GWA4 27/06/2017 0.65 17.49 19.1 7.7 15,000 9,400 1 185
4605/1 |GW1 25/07/2017 0.66 10.6 19.7 7.2 22,500 14,100 1.6 173
4605/2 |GW2 25/07/2017 0.62 9.18 19.1 7.1 21,100 13,200 0.9 203
4605/3 |GW3 25/07/2017 0.45 15.8 20.0 7.3 17,800 11,200 1.8 222
4605/4 |GWA4 25/07/2017 0.65 23.58 19.9 7.6 16,000 10,000 1.8 263
4692/1 |GW1 22/08/2017 0.66 10.65 19.3 7.2 20700 12900 2.5 103 7500 43 530 5800 66 260
4692/2 |GW2 22/08/2017 0.62 9.3 20.0 6.9 20600 12900 0.8 100 7600(<1 510 6000 59 280
4692/3 |GW3 22/08/2017 0.45 20.7 21.5 7.6 17800 11100 2.8 143 6400|<1 250 4900 66 260
4692/4 |GWA4 22/08/2017 0.65 28.82 19.2 7.5 2780 1737.5 1.6 163 660 17 440 780 8 4
3920/1 [GW1 6/03/2017 0.66 10.85
3920/2 |GW2 6/03/2017 0.62 9.25
3920/3 [GW3 6/03/2017 0.45 12.77
3920/4 |GWA4 6/03/2017 0.65 19.61
4804/1 |GW1 19/09/2017 0.66 10.7 20.0 7.1 20506 12816 1.05 173
480472 |GW2 19/09/2017 0.62 9.49 18.9 7.7 1730 1081 4.45 302
4804/4 |GWA4 19/09/2017 0.65 31.08 20.8 7.1 2580 1612 2.31 264
4883/1 |GW1 17/10/2017 0.66 10.67 20.1 7.1 21000 13125 0.95 205
4883/2 |GW2 17/10/2017 0.62 9.7 19.9 7.0 20000 12500 1.62 182
4883/3 |GW3 17/10/2017
4883/4 |GW4 17/10/2017 0.65 31.39 20.4 7.2 2760 1725 0.87 156
5041/1 [GW1 14/11/2017 0.66 10.93 20.4 7.1 21500 13437 0.7 153 8700 5 470 6300 72 300
5041/2 [GW2 14/11/2017 0.62 9.8 19.7 7.0 20200 12625 1.67 113 8100|<1 470 5900 64 290
5041/4 (GW4 14/11/2017 0.65 36.57 22.3 7.9 3600 2250 1.13 74 860 13 440 950 10 8.6
5163/1 |[GW1 12/12/2017 0.66 11.03 21.5 7.0 21700 13562 1.71 184
5163/2 [GW2 12/12/2017 0.62 9.77 21.2 6.9 20500 12812 2.32 201
5163/4 |GW4 12/12/2017 0.65 38.34 22.4 7.3 38700 24187 1.61 214
5271/1 [GW1 9/01/2018 0.66 11.04 21.5 7.0 21000 13125 3.83 158
5271/2 |GW2 9/01/2018 0.62 9.8 20.8 7.0 20000 12500 1.79 153
5271/4 |GW4 9/01/2018 0.65 39.39
5349/1 [GW1 6/02/2018
5349/2 |GW2 6/02/2018
5349/3 [GW3 6/02/2018
5349/4 |GWA4 6/02/2018
5447/1 [GW1 6/03/2018 0.66 11 20.3 7.0 19,300 1.1 205
5447/2 |GW2 6/03/2018 0.62 9.83 20.1 6.9 18,700 1.8 235
5447/3 [GW3 6/03/2018
5447/4 |GW4 6/03/2018 0.65 39.05
5598/1 [GW1 3/04/2018 0.66 11 20.2 6.9 21,200 0.5 253
5598/2 [GW2 3/04/2018 0.62 9.8 19.9 6.9 19,700 0.7 243
5598/3 [GW3 3/04/2018




Sample Oxidation Total Fluoride,

Referenc | Descriptio Cap Electrical TDS by Dissolved Reduction Alkalinity* as F*

e n Date Height Depth Temperature pH Conductivity | Calculation | Oxygen Potential~ Chloride* | Sulphate* CaCO3 Sodium* | Potassium* | Calcium*
5598/4 |GW4 3/04/2018 0.65 38.93
5793/1 [GW1 1/05/2018 0.66 11.01 20.1 7.0 21,400 1.2 197
5793/2 [GW2 1/05/2018 0.62 9.74 20.0 6.9 20,000 1.4 187
5793/4 |GWA4 1/05/2018 0.65 38.84
5878/1 |[GW1 29/05/2018 0.66 11.1 20.2 7.0 21,400 0.9 198 7,000 5 420 0.2 5,900 75 330
5878/2 [GW2 29/05/2018 0.62 9.79 19.7 7.0 19,600 1.2 218 6,600|<1 480 0.1 6,000 62 290
5878/3 [GW3 29/05/2018
5878/4 |GW4 29/05/2018 0.65 38.72
6041/1 [GW1 26/06/2018 0.66 11.08 20.0 7.3 21,000 1.5 180
604172 [GW2 26/06/2018 0.62 9.7 19.3 7.0 20,700 1.2 192
6041/3 [GW3 26/06/2018
6041/4 |(GW4 26/06/2018 0.65 38.62
6186/1 [GW1 24/07/2018 0.66 11.1 20.1 7.0 22,900 1.2 225
6186/2 |[GW2 24/07/2018 0.62 9.7 19.6 7.0 21,500 11 213
6186/3 [GW3 24/07/2018
6186/4 |GWA4 24/07/2018 0.65 38.53
6289/1 [GW1 21/08/2018 0.66 11.13 19.7 7.1 22,400 1.6 192 7,600 6 420 0.1 4,400 55 280
628972 [GW2 21/08/2018 0.62 9.7 19.7 7.3 22,200 0.6 160 7,400|<1 430 0.2 4,300 52 280
6289/4 |GW4 21/08/2018 0.65 38.44
6400/1 [GW1 18/09/2018 0.66 11.22 19.7 7.0 23,000 0.9 194
640072 [GW2 18/09/2018 0.62 9.72 19.3 7.0 21,200 0.8 195
6400/3 |GW3 18/09/2018
6400/4 |GW4 18/09/2018 0.65 38.38
6487/1 [GW1 16/10/2018 0.66 11.27 21.6 7.1 22,800 1.9 181
6487/2 |GW2 16/10/2018 0.62 9.73 19.7 7.2 21,100 0.6 168
6487/3 |GW3 16/10/2018
6487/4 |GW4 16/10/2018 0.65 38.31
6660/1 [GW1 13/11/2018 0.66 11.35 19.3 7.1 20,800 2.2 174 7,900 7 470 0.1 4,600 57 300
6660/2 [GW2 13/11/2018 0.62 9.79 18.7 7.1 19,400 2.1 224 7,700|<1 450 0.1 4,500 49 280
6660/4 |GWA4 13/11/2018 0.65 38.24
6802/1 |[GW1 11/12/2018 0.66 11.35 20.1 6.9 20,600 1.1 221
6802/2 [GW2 11/12/2018 0.62 9.83 19.4 6.9 19,100 1.2 268
6802/4 |GW4 11/12/2018 0.65 38.17
6884/1 [GW1 8/01/2019 0.66 11.32 20.5 6.9 20,300 0.9 269
6884/2 [GW2 8/01/2019 0.62 10.84 19.8 6.9 18,700 1.1 271
6884/4 |GWA4 8/01/2019 0.65 38.11
6988/1 [GW1 5/01/2019 0.66 12.1 22.1 7.1 21,400 2.8 164 7,000 10 500 0.1 4,200 44 240
6988/2 [GW2 5/01/2019 0.62 9.89 20.9 7.0 20,000 1.8 188 6,700|<1 490 0.1 4,600 38 240
6988/4 |GW4 5/01/2019 0.65 38.07
7097/1 [GW1 5/03/2019 0.66 11.3 22.8 7.1 21,600 1.6 233
7097/2 |GW2 5/03/2019 0.62 9.93 19.7 7.0 19,300 1.4 201
7097/4 |GW4 5/03/2019 0.65 38.02
7206/1 |GW1 3/04/2019 0.66 11.25 21.7 7.1 21,100 13,200 2.3 208
7206/2 [GW2 3/04/2019 0.62 9.69 19.7 7.0 19,200 12,000 1 248
7206/3 [GW3 3/04/2019
7206/4 |GWA4 3/04/2019 0.65 37.99
7362/1 |GW1 1/05/2019 0.66 11.23 20.0 7.1 20,300 12,700 1.2 209 7,400 5 550 0.1 4,900 53 290




Sample Oxidation Total Fluoride,
Referenc | Descriptio Cap Electrical TDS by Dissolved Reduction Alkalinity* as F*

e n Date Height Depth Temperature pH Conductivity | Calculation | Oxygen Potential~ Chloride* | Sulphate* CaCO3 Sodium* | Potassium* | Calcium*
7362/2 |GW2 1/05/2019 0.62 9.68 19.7 7.0 19,100 11,900 1.6 198 7,500|<1 500 0.1 4,900 46 290
7540/1 |GW1 29/05/2019 0.66 11.21 19.5 7.0 20,400 12,700 1.5 192
7540/2 |GW2 29/05/2019 0.62 9.65 18.9 7.0 19,100 11,900 2.7 202
7540/4 |GWA4 29/05/2019 0.65 38.46
7638/1 |GW1 26/06/2019 0.66 11.26 19.4 7.0 19,800 12,400 1.6 215
7638/2 |GW2 26/06/2019 0.62 9.62 19.0 7.2 18,800 11,700 1.2 215
7638/4 |GWA4 26/06/2019 0.65 38.43
7775/1  |GW1 23/07/2019 0.66 11.28 18.9 7.2 19,900 12,400 3.7 171
7775/2  |GW?2 23/07/2019 0.62 9.57 18.3 7.0 18,300 11,400 3.5 198
7775/4  |GWA4 23/07/2019 0.65 38.36
7895/1 |GW1 20/08/2019 0.66 11.22 19.4 6.9 23,300 14,600 1.3 244 8,100|<1 330 0.1 4,900 50 320
7895/2 |GW2 20/08/2019 0.62 9.59 19.1 7.2 21,800 13,600 11 222 6,600(|<1 480 0.2 4,700 48 290
7895/4 |GWA4 20/08/2019 0.65 38.32




Sample Reactive

Referenc | Descriptio Total Phosphorus as

e n Date Magnesium* [ Nitrogen* | Nitrate* Nitrite* Ammonia* p* Arsenic* Barium* Beryllium* Cadmium* Chromium* Cobalt* Copper*
4228/1 |GW1 5/05/2017 300 8.8 0.007]<0.005 6.1 0.05 0.005 2.2(<0.0005 <0.0001 <0.001 0.001]<0.001
4228/2 |GW2 5/05/2017 220 8(<0.005 <0.005 7.7 0.05|<0.001 541<0.0005 <0.0001 <0.001 <0.001 <0.001
4228/3 |GW3 5/05/2017 64 8.4 0.02 0.006 7.3 0.1 0.002 29|<0.0005 <0.0001 <0.001 0.003]<0.001
4228/4 |GWA4 5/05/2017 9 1.5 0.073]<0.005 0.007 0.09 0.002 0.34|<0.0005 <0.0001 <0.001 <0.001 0.009
4463/1 [GW1 27/06/2017
4463/2 |GW2 27/06/2017
4463/3 [GW3 27/06/2017
4463/4 |GWA4 27/06/2017
4605/1 [GW1 25/07/2017
4605/2 |GW2 25/07/2017
4605/3 [GW3 25/07/2017
4605/4 |GW4 25/07/2017
4692/1 |GW1 22/08/2017 300 7.4 0.01 0.018 6.7 0.07]<0.001 5(<0.0005 <0.0001 <0.001 <0.001 <0.001
4692/2 |GW2 22/08/2017 240 6.8 0.01 0.015 6.6 0.08]<0.001 63/<0.0005 <0.0001 <0.001 <0.001 <0.001
4692/3 |GW3 22/08/2017 98 9.3[<0.005 <0.005 8.7 0.27 0.004 58/<0.0005 <0.0001 <0.001 0.005]<0.001
4692/4 |GWA4 22/08/2017 2 2.3[<0.005 <0.005 1.4 0.22 0.004 0.59|<0.0005 <0.0001 <0.001 <0.001 <0.001
3920/1 |[GW1 6/03/2017
3920/2 [GW2 6/03/2017
3920/3 |GWS3 6/03/2017
3920/4 (GW4 6/03/2017
4804/1 [GW1 19/09/2017
4804/2 |GW2 19/09/2017
4804/4 (GW4 19/09/2017
4883/1 |GW1 17/10/2017
4883/2 [GW2 17/10/2017
4883/3 |GW3 17/10/2017
4883/4 (GW4 17/10/2017
5041/1 [GW1 14/11/2017 320 10|<0.005 <0.005 7.2 0.05 0.005 31/<0.0005 <0.0001 <0.001 0.001]<0.001
5041/2 [GW2 14/11/2017 260 9.9(<0.005 <0.005 6.8 0.096]<0.001 65/<0.0005 <0.0001 <0.001 <0.001 <0.001
5041/4 (GW4 14/11/2017 3.4 3.4{<0.005 <0.005 1.9 0.18 0.009 1.5]<0.0005 <0.0001 <0.001 <0.001 <0.001
5163/1 |[GWL1 12/12/2017
5163/2 [GW2 12/12/2017
5163/4 |GWA4 12/12/2017
5271/1 [GW1 9/01/2018
527172 |GW2 9/01/2018
5271/4 (GW4 9/01/2018
5349/1 |[GWL1 6/02/2018
5349/2 [GW2 6/02/2018
5349/3 |GW3 6/02/2018
5349/4 (GW4 6/02/2018
5447/1 |GWL1 6/03/2018
5447/2 [GW2 6/03/2018
5447/3 |GW3 6/03/2018
5447/4 (GW4 6/03/2018
5598/1 |[GW1 3/04/2018
5598/2 [GW2 3/04/2018
5598/3 |GW3 3/04/2018




Sample Reactive

Referenc | Descriptio Total Phosphorus as

e n Date Magnesium* [ Nitrogen* | Nitrate* Nitrite* Ammonia* p* Arsenic* Barium* Beryllium* Cadmium* Chromium* Cobalt* Copper*
5598/4 |GWA4 3/04/2018
5793/1 [GW1 1/05/2018
5793/2 |GW2 1/05/2018
5793/4 (GW4 1/05/2018
5878/1 [GW1 29/05/2018 260 10|<0.005 <0.005 8.9 0.052 0.001 55|<0.0005 0.0001|<0.001 <0.001 <0.001
5878/2 [GW2 29/05/2018 240 7.6/<0.005 <0.005 6.1 0.097]<0.001 64|<0.0005 0.0001|<0.001 <0.001 <0.001
5878/3 |GW3 29/05/2018
5878/4 (GW4 29/05/2018
6041/1 |GW1 26/06/2018
6041/2 [GW2 26/06/2018
6041/3 |GW3 26/06/2018
6041/4 (GW4 26/06/2018
6186/1 |GWL1 24/07/2018
6186/2 [GW2 24/07/2018
6186/3 |GW3 24/07/2018
6186/4 [GW4 24/07/2018
6289/1 [GW1 21/08/2018 270 10 0.009]<0.005 9.3 0.048]<0.001 32|<0.0005 <0.0001 <0.001 <0.001 <0.001
6289/2 [GW2 21/08/2018 200 11]<0.005 <0.005 11 0.16 0.006 70/<0.0005 <0.0001 <0.001 0.002]|<0.001
6289/4 |GW4 21/08/2018
6400/1 [GW1 18/09/2018
6400/2 |GW2 18/09/2018
6400/3 [GW3 18/09/2018
6400/4 |GWA4 18/09/2018
6487/1 [GW1 16/10/2018
6487/2 |GW2 16/10/2018
6487/3 [GW3 16/10/2018
6487/4 |GWA4 16/10/2018
6660/1 [GW1 13/11/2018 320 9.2 0.056]<0.005 7.7 0.046]<0.001 26|<0.0005 <0.0001 <0.001 <0.001 <0.001
6660/2 [GW2 13/11/2018 240 7.3 0.02|<0.005 6.6 0.11|<0.001 63/<0.0005 <0.0001 <0.001 <0.001 <0.001
6660/4 (GW4 13/11/2018
6802/1 |GWL1 11/12/2018
6802/2 [GW2 11/12/2018
6802/4 |GW4 11/12/2018
6884/1 [GW1 8/01/2019
688472 |GW2 8/01/2019
6884/4 (GW4 8/01/2019
6988/1 [GW1 5/01/2019 250 11 0.02]|<0.005 8.6 0.017]<0.001 17]<0.0005 <0.0001 <0.001 <0.001 0.003
6988/2 [GW2 5/01/2019 200 9.2(<0.005 <0.005 6.9(<0.005 <0.001 55/<0.0005 <0.0001 <0.001 <0.001 <0.001
6988/4 |GWA4 5/01/2019
7097/1 [GW1 5/03/2019
709772 |GW2 5/03/2019
7097/4 (GW4 5/03/2019
7206/1 |GWL1 3/04/2019
7206/2 [GW2 3/04/2019
7206/3 |GW3 3/04/2019
7206/4 (GWA4 3/04/2019
7362/1 [GW1 1/05/2019 320 9.1{<0.005 <0.005 8.7 0.007]<0.001 25|<0.0005 <0.0001 <0.001 <0.001 <0.001




Sample Reactive
Referenc | Descriptio Total Phosphorus as
e n Date Magnesium* [ Nitrogen* | Nitrate* Nitrite* Ammonia* p* Arsenic* Barium* Beryllium* Cadmium* Chromium* Cobalt* Copper*

7362/2 |GW2 1/05/2019 250 8(<0.025 <0.025 7.4 0.081(<0.001 61]<0.0005 <0.0001 <0.001 <0.001 <0.001
7540/1 |GW1 29/05/2019

7540/2 [GW2 29/05/2019

7540/4 |GWA4 29/05/2019

7638/1 [GW1 26/06/2019

7638/2 |GW2 26/06/2019

7638/4 (GWA4 26/06/2019

7775/1  |GW1 23/07/2019

777512 [GW2 23/07/2019

7775/4  |GWA4 23/07/2019

7895/1 [GW1 20/08/2019 220 9.8(<0.005 <0.005 9.2 0.085 0.002 58]<0.0005 <0.0001 <0.001 <0.001 <0.001
7895/2 [GW2 20/08/2019 160 9.3(<0.005 <0.005 8.8 0.093 0.01 72]<0.0005 <0.0001 <0.001 0.001]<0.001
7895/4 (GWA4 20/08/2019




Sample
Referenc | Descriptio meta- & para-

e n Date Manganese* Nickel* Lead* Vanadium* Zinc* Mercury*  |Dissolved Iron*| Benzene* Toluene*  [Ethyl Benzene* Xylenes* ortho-Xylene* | Total Xylenes*
4228/1 |GW1 5/05/2017 0.19|<0.001 <0.001 <0.00 0.002|<0.00005 2|<1 <1 <1 <2 <1 <1
4228/2 |GW2 5/05/2017 0.033]<0.001 <0.001 <0.00 0.017]<0.00005 0.8|<1 <1 <1 <2 <1 <1
4228/3 |GW3 5/05/2017 0.77 0.002]<0.001 <0.00 0.019]<0.00005 1.3|<1 <1 <1 <2 <1 <1
4228/4 |GWA4 5/05/2017 0.006 0.003]<0.001 0.006]<0.00005 0.21|<1 <1 <1 <2 <1 <1
4463/1 [GW1 27/06/2017
4463/2 |GW2 27/06/2017
4463/3 [GW3 27/06/2017
4463/4 |GWA4 27/06/2017
4605/1 [GW1 25/07/2017
4605/2 |GW2 25/07/2017
4605/3 [GW3 25/07/2017
4605/4 |GW4 25/07/2017
4692/1 |GW1 22/08/2017 0.16 0.001]<0.001 <0.001 0.006]|<0.00005 1.1|<1 3|<1 <2 <1 <2
4692/2 |GW2 22/08/2017 0.044]<0.001 <0.001 <0.001 0.033]<0.00005 1.1]<1 6[<1 <2 <1 <2
4692/3 |GW3 22/08/2017 0.37]<0.001 <0.001 <0.001 0.029]|<0.00005 2.6 7l<1 <1 <2 <1 <2
4692/4 |GWA4 22/08/2017 0.25|<0.001 <0.001 <0.001 0.003]<0.00005 0.13 6[<1 <1 <2 <1 <2
3920/1 |[GW1 6/03/2017
3920/2 [GW2 6/03/2017
3920/3 |GWS3 6/03/2017
3920/4 (GW4 6/03/2017
4804/1 [GW1 19/09/2017
4804/2 |GW2 19/09/2017
4804/4 (GW4 19/09/2017
4883/1 |GW1 17/10/2017
4883/2 [GW2 17/10/2017
4883/3 |GW3 17/10/2017
4883/4 (GW4 17/10/2017
5041/1 [GW1 14/11/2017 0.2{<0.001 <0.001 <0.001 0.057]<0.00005 4.3[<1 <1 <1 <2 <1 <1
5041/2 [GW2 14/11/2017 0.05|<0.001 <0.001 <0.001 0.035]|<0.00005 1.5|<1 <1 <1 <2 <1 <1
5041/4 (GW4 14/11/2017 0.036]<0.001 <0.001 <0.001 0.007]<0.00005 0.34 41<1 <1 <2 <1 <1
5163/1 |[GWL1 12/12/2017
5163/2 [GW2 12/12/2017
5163/4 |GWA4 12/12/2017
5271/1 [GW1 9/01/2018
527172 |GW2 9/01/2018
5271/4 (GW4 9/01/2018
5349/1 |[GWL1 6/02/2018
5349/2 [GW2 6/02/2018
5349/3 |GW3 6/02/2018
5349/4 (GW4 6/02/2018
5447/1 |GWL1 6/03/2018
5447/2 [GW2 6/03/2018
5447/3 |GW3 6/03/2018
5447/4 (GW4 6/03/2018
5598/1 |[GW1 3/04/2018
5598/2 [GW2 3/04/2018
5598/3 |GW3 3/04/2018




Sample

Referenc | Descriptio meta- & para-
e n Date Manganese* Nickel* Lead* Vanadium* Zinc* Mercury*  |Dissolved Iron*| Benzene* Toluene*  [Ethyl Benzene* Xylenes* ortho-Xylene* | Total Xylenes*

5598/4 |GWA4 3/04/2018

5793/1 [GW1 1/05/2018

5793/2 |GW2 1/05/2018

5793/4 (GW4 1/05/2018

5878/1 [GW1 29/05/2018 0.1{<0.001 <0.001 <0.001 0.052|<0.00005 <1 <1 <1 <2 <1 <2
5878/2 [GW2 29/05/2018 0.044]<0.001 <0.001 <0.001 0.05|<0.00005 <1 <1 <1 <2 <1 <2
5878/3 |GW3 29/05/2018

5878/4 (GW4 29/05/2018

6041/1 |GW1 26/06/2018

6041/2 [GW2 26/06/2018

6041/3 |GW3 26/06/2018

6041/4 (GW4 26/06/2018

6186/1 |GWL1 24/07/2018

6186/2 [GW2 24/07/2018

6186/3 |GW3 24/07/2018

6186/4 [GW4 24/07/2018

6289/1 [GW1 21/08/2018 0.12|<0.001 <0.001 <0.001 0.03|<0.00005 <1 <1 <1 <2 <1 <2
6289/2 [GW2 21/08/2018 0.17]<0.001 <0.001 <0.001 0.089]<0.00005 <1 <1 <2 <1 <2
6289/4 |GW4 21/08/2018

6400/1 [GW1 18/09/2018

6400/2 |GW2 18/09/2018

6400/3 [GW3 18/09/2018

6400/4 |GWA4 18/09/2018

6487/1 [GW1 16/10/2018

6487/2 |GW2 16/10/2018

6487/3 [GW3 16/10/2018

6487/4 |GWA4 16/10/2018

6660/1 [GW1 13/11/2018 0.13 0.002]<0.001 <0.001 0.061]<0.00005 <1 <1 <1 <2 <1 <2
6660/2 [GW2 13/11/2018 0.042]<0.001 <0.001 <0.001 0.042]|<0.00005 <1 <1 <1 <2 <1 <2
6660/4 (GW4 13/11/2018

6802/1 |GWL1 11/12/2018

6802/2 [GW2 11/12/2018

6802/4 |GW4 11/12/2018

6884/1 [GW1 8/01/2019

688472 |GW2 8/01/2019

6884/4 (GW4 8/01/2019

6988/1 [GW1 5/01/2019 0.11 0.003]<0.001 <0.001 0.024]<0.00005 <1 <1 <1 <2 <1 <2
6988/2 [GW2 5/01/2019 0.037]<0.001 <0.001 <0.001 0.059|<0.00005 <1 <1 <1 <2 <1 <2
6988/4 |GWA4 5/01/2019

7097/1 [GW1 5/03/2019

709772 |GW2 5/03/2019

7097/4 (GW4 5/03/2019

7206/1 |GWL1 3/04/2019

7206/2 [GW2 3/04/2019

7206/3 |GW3 3/04/2019

7206/4 (GWA4 3/04/2019

7362/1 [GW1 1/05/2019 0.12|<0.001 <0.001 <0.001 0.045]<0.00005 4.2|<1 <1 <1 <2 <1 <2




Sample

Referenc | Descriptio meta- & para-

e n Date Manganese* Nickel* Lead* Vanadium* Zinc* Mercury*  |Dissolved Iron*| Benzene* Toluene*  [Ethyl Benzene* Xylenes* ortho-Xylene* | Total Xylenes*
7362/2 |GW2 1/05/2019 0.038(<0.001 <0.001 <0.001 0.066(<0.00005 0.92|<1 <1 <1 <2 <1 <2
7540/1 |GW1 29/05/2019
754072 [GW2 29/05/2019
7540/4 |GWA4 29/05/2019
7638/1 [GW1 26/06/2019
7638/2 |GW2 26/06/2019
7638/4 |GW4 26/06/2019
7775/1  |GW1 23/07/2019
7775/2  |GW2 23/07/2019
7775/4  |GWA4 23/07/2019
7895/1 |GW1 20/08/2019 0.1/<0.001 <0.001 <0.001 0.041(<0.00005 1.8(<1 <1 <1 <2 <1 <2
7895/2 |GW2 20/08/2019 0.22 0.001(<0.001 <0.001 0.031{<0.00005 5.5|<1 <1 <1 <2 <1 <2
7895/4 |GW4 20/08/2019




Sample C1l0-C30 Co-C10 >C10-C40
Referenc | Descriptio C6-C9 Cl10-C14 C15-C28 C29-C36 Fraction C6-C10 Fraction (- >C10-C16 >C16-C34 >C34-C40 Fraction
e n Date Sum of BTEX* | Naphthalene* Fraction* Fraction* Fraction* Fraction* (sum)* Fraction* BTEX)* Fraction* Fraction* Fraction* (sum)*

4228/1 [GW1 5/05/2017|<2 <1 <10 <50 <100 <100 <100 <10 <10 <50 <100 <100 <100
4228/2 |GW2 5/05/2017|<2 <1 <10 <50 <100 <100 <100 <10 <10 <50 <100 <100 <100
4228/3 [GW3 5/05/2017|<2 <1 <10 <50 <100 <100 <100 <10 <10 <50 <100 <100 <100
4228/4 |GWA4 5/05/2017|<2 <1 <10 <50 <100 <100 <100 <10 <10 <50 <100 <100 <100
4463/1 [GW1 27/06/2017

4463/2 |GW2 27/06/2017

4463/3 [GW3 27/06/2017

4463/4 |GWA4 27/06/2017

4605/1 [GW1 25/07/2017

4605/2 |GW2 25/07/2017

4605/3 [GW3 25/07/2017

4605/4 |GW4 25/07/2017

4692/1 [GW1 22/08/2017 3|1 <10 <50 <100 <100 <100 <10 <10 <50 <100 <100 <100
4692/2 |GW2 22/08/2017 6[<1 <10 <50 <100 <100 <100 <10 <10 <50 <100 <100 <100
4692/3 [GW3 22/08/2017 7(<1 <10 <50 <100 <100 <100 <10 <10 <50 <100 <100 <100
4692/4 |GWA4 22/08/2017 6[<1 <10 <50 <100 <100 <100 <10 <10 <50 <100 <100 <100
3920/1 |[GW1 6/03/2017

3920/2 [GW2 6/03/2017

3920/3 |GWS3 6/03/2017

3920/4 (GW4 6/03/2017

4804/1 [GW1 19/09/2017

4804/2 |GW2 19/09/2017

4804/4 (GW4 19/09/2017

4883/1 |GW1 17/10/2017

4883/2 [GW2 17/10/2017

4883/3 |GW3 17/10/2017

4883/4 (GW4 17/10/2017

5041/1 [GW1 14/11/2017(<2 <1 <10 <50 <100 <100 <100 <10 <10 <50 <100 <100 <100
504172 |GW2 14/11/2017]|<2 <1 <10 <50 <100 <100 <100 <10 <10 <50 <100 <100 <100
5041/4 (GW4 14/11/2017 4{<1 <10 <50 <100 <100 <100 <10 <10 50[<100 <100 <100
5163/1 |[GWL1 12/12/2017

5163/2 [GW2 12/12/2017

5163/4 |GWA4 12/12/2017

5271/1 [GW1 9/01/2018

527172 |GW2 9/01/2018

5271/4 (GW4 9/01/2018

5349/1 |[GWL1 6/02/2018

5349/2 [GW2 6/02/2018

5349/3 |GW3 6/02/2018

5349/4 (GW4 6/02/2018

5447/1 |GWL1 6/03/2018

5447/2 [GW2 6/03/2018

5447/3 |GW3 6/03/2018

5447/4 (GW4 6/03/2018

5598/1 |[GW1 3/04/2018

5598/2 [GW2 3/04/2018

5598/3 |GW3 3/04/2018




Sample C1l0-C30 Co-C10 >C10-C40
Referenc | Descriptio C6-C9 Cl10-C14 C15-C28 C29-C36 Fraction C6-C10 Fraction (- >C10-C16 >C16-C34 >C34-C40 Fraction
e n Date Sum of BTEX* | Naphthalene* Fraction* Fraction* Fraction* Fraction* (sum)* Fraction* BTEX)* Fraction* Fraction* Fraction* (sum)*

5598/4 |GWA4 3/04/2018

5793/1 [GW1 1/05/2018

5793/2 |GW2 1/05/2018

5793/4 (GW4 1/05/2018

5878/1 |GWL1 29/05/2018(<2 <1.0 <10 <50 <100 <100 <100 <10 <10 <50 <100 <100 <100
5878/2 [GW2 29/05/2018|<2 <1.0 <10 <50 <100 <100 <100 <10 <10 <50 <100 <100 <100
5878/3 |GW3 29/05/2018

5878/4 (GW4 29/05/2018

6041/1 |GW1 26/06/2018

6041/2 [GW2 26/06/2018

6041/3 |GW3 26/06/2018

6041/4 (GW4 26/06/2018

6186/1 |GWL1 24/07/2018

6186/2 [GW2 24/07/2018

6186/3 |GW3 24/07/2018

6186/4 [GW4 24/07/2018

6289/1 |GW1 21/08/2018(|<2 <1.0 <10 <50 <100 <100 <100 <10 <10 <50 <100 <100 <100
6289/2 [GW2 21/08/2018|<2 <1.0 <10 <50 <100 <100 <100 <10 <10 <50 <100 <100 <100
6289/4 |GW4 21/08/2018

6400/1 [GW1 18/09/2018

6400/2 |GW2 18/09/2018

6400/3 [GW3 18/09/2018

6400/4 |GWA4 18/09/2018

6487/1 [GW1 16/10/2018

6487/2 |GW2 16/10/2018

6487/3 [GW3 16/10/2018

6487/4 |GWA4 16/10/2018

6660/1 [GW1 13/11/2018(<2 <1.0 <10 <50 <100 <100 <100 <10 <10 <50 <100 <100 <100
6660/2 |GW2 13/11/2018|<2 <1.0 <10 <50 <100 <100 <100 <10 <10 <50 <100 <100 <100
6660/4 (GW4 13/11/2018

6802/1 |GWL1 11/12/2018

6802/2 [GW2 11/12/2018

6802/4 |GW4 11/12/2018

6884/1 [GW1 8/01/2019

688472 |GW2 8/01/2019

6884/4 (GW4 8/01/2019

6988/1 |GWL1 5/01/2019(|<2 <1.0 <10 <50 <100 <100 <100 <10 <10 <50 <100 <100 <100
6988/2 [GW2 5/01/2019|<2 <1.0 <10 <50 <100 <100 <100 <10 <10 <50 <100 <100 <100
6988/4 |GWA4 5/01/2019

7097/1 [GW1 5/03/2019

709772 |GW2 5/03/2019

7097/4 (GW4 5/03/2019

7206/1 |GWL1 3/04/2019

7206/2 [GW2 3/04/2019

7206/3 |GW3 3/04/2019

7206/4 (GWA4 3/04/2019

7362/1 |GWL1 1/05/2019|<2 <1.0 <10 <50 <100 <100 <100 <10 <10 <50 <100 <100 <100




Sample C10-C30 Co-C10 >C10-C40

Referenc | Descriptio C6-C9 Cl10-C14 C15-C28 C29-C36 Fraction C6-C10 Fraction (- >C10-C16 >C16-C34 >C34-C40 Fraction
e n Date Sum of BTEX* | Naphthalene* Fraction* Fraction* Fraction* Fraction* (sum)* Fraction* BTEX)* Fraction* Fraction* Fraction* (sum)*

7362/2 |GW2 1/05/2019|<2 <1.0 <10 <50 <100 <100 <100 <10 <10 <50 <100 <100 <100
7540/1 [GW1 29/05/2019
7540/2 [GW2 29/05/2019
7540/4 |GW4 29/05/2019
7638/1 [GW1 26/06/2019
7638/2 [GW2 26/06/2019
7638/4 (GWA4 26/06/2019
7775/1  [GW1 23/07/2019
777512 [GW2 23/07/2019
7775/4 |GW4 23/07/2019
7895/1 |GW1 20/08/2019]|<2 <1.0 <10 <50 <100 <100 <100 <10 <10 <50 <100 <100 <100
7895/2 [GW2 20/08/2019|<2 <1.0 <10 <50 <100 <100 <100 <10 <10 <50 <100 <100 <100
7895/4 (GWA4 20/08/2019




Sample

Referenc | Descriptio Acenaphthlyen Benz(a)anthrac Benzo(b)fluora | Benzo(k)fluora | Benzo(a)pyren
e n Date Naphthalene* e* Acenaphthene*| Fluorene* |Phenanthrene*| Anthracene* | Fluoranthene* Pyrene* ene* Chrysene* nthene* nthene* ex

4228/1 |GW1 5/05/2017|<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0

4228/2 |GW2 5/05/2017|<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0

4228/3 [GW3 5/05/2017|<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0

4228/4 |GWA4 5/05/2017|<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 <1.0

4463/1 [GW1 27/06/2017

4463/2 |GW2 27/06/2017

4463/3 [GW3 27/06/2017

4463/4 |GWA4 27/06/2017

4605/1 [GW1 25/07/2017

4605/2 |GW2 25/07/2017

4605/3 [GW3 25/07/2017

4605/4 |GW4 25/07/2017

4692/1 [GW1 22/08/2017|<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <2 <1 <1

4692/2 |GW2 22/08/2017|<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <2 <1 <1

4692/3 [GW3 22/08/2017|<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <2 <1 <1

4692/4 |GWA4 22/08/2017|<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <2 <1 <1

3920/1 |[GW1 6/03/2017

3920/2 [GW2 6/03/2017

3920/3 |GWS3 6/03/2017

3920/4 (GW4 6/03/2017

4804/1 [GW1 19/09/2017

4804/2 |GW2 19/09/2017

4804/4 (GW4 19/09/2017

4883/1 |GW1 17/10/2017

4883/2 [GW2 17/10/2017

4883/3 |GW3 17/10/2017

4883/4 (GW4 17/10/2017

5041/1 [GW1 14/11/2017

504172 |GW2 14/11/2017

5041/4 (GW4 14/11/2017

5163/1 |[GWL1 12/12/2017

5163/2 [GW2 12/12/2017

5163/4 |GWA4 12/12/2017

5271/1 [GW1 9/01/2018

527172 |GW2 9/01/2018

5271/4 (GW4 9/01/2018

5349/1 |[GWL1 6/02/2018

5349/2 [GW2 6/02/2018

5349/3 |GW3 6/02/2018

5349/4 (GW4 6/02/2018

5447/1 |GWL1 6/03/2018

5447/2 [GW2 6/03/2018

5447/3 |GW3 6/03/2018

5447/4 (GW4 6/03/2018

5598/1 |[GW1 3/04/2018

5598/2 [GW2 3/04/2018

5598/3 |GW3 3/04/2018




Sample

Referenc | Descriptio Acenaphthlyen Benz(a)anthrac Benzo(b)fluora | Benzo(k)fluora | Benzo(a)pyren
e n Date Naphthalene* e* Acenaphthene*| Fluorene* |Phenanthrene*| Anthracene* | Fluoranthene* Pyrene* ene* Chrysene* nthene* nthene* ex

5598/4 |GWA4 3/04/2018

5793/1 [GW1 1/05/2018

5793/2 |GW2 1/05/2018

5793/4 (GW4 1/05/2018

5878/1 |GWL1 29/05/2018(<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <1 <1.0 <1.0

5878/2 [GW2 29/05/2018|<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <1 <1.0 <1.0

5878/3 |GW3 29/05/2018

5878/4 (GW4 29/05/2018

6041/1 |GW1 26/06/2018

6041/2 [GW2 26/06/2018

6041/3 |GW3 26/06/2018

6041/4 (GW4 26/06/2018

6186/1 |GWL1 24/07/2018

6186/2 [GW2 24/07/2018

6186/3 |GW3 24/07/2018

6186/4 [GW4 24/07/2018

6289/1 |GW1 21/08/2018|<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <1 <1.0 <1.0

6289/2 [GW2 21/08/2018|<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <1 <1.0 <1.0

6289/4 |GW4 21/08/2018

6400/1 [GW1 18/09/2018

6400/2 |GW2 18/09/2018

6400/3 [GW3 18/09/2018

6400/4 |GWA4 18/09/2018

6487/1 [GW1 16/10/2018

6487/2 |GW2 16/10/2018

6487/3 [GW3 16/10/2018

6487/4 |GWA4 16/10/2018

6660/1 [GW1 13/11/2018(<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <1 <1.0 <1.0

6660/2 |GW2 13/11/2018]<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <1 <1.0 <1.0

6660/4 (GW4 13/11/2018

6802/1 |GWL1 11/12/2018

6802/2 [GW2 11/12/2018

6802/4 |GW4 11/12/2018

6884/1 [GW1 8/01/2019

688472 |GW2 8/01/2019

6884/4 (GW4 8/01/2019

6988/1 |GWL1 5/01/2019(|<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <1 <1.0 <1.0

6988/2 [GW2 5/01/2019(<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <1 <1.0 <1.0

6988/4 |GWA4 5/01/2019

7097/1 [GW1 5/03/2019

709772 |GW2 5/03/2019

7097/4 (GW4 5/03/2019

7206/1 |GWL1 3/04/2019

7206/2 [GW2 3/04/2019

7206/3 |GW3 3/04/2019

7206/4 (GWA4 3/04/2019

7362/1 |GWL1 1/05/2019]<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50




Sample

Referenc | Descriptio Acenaphthlyen Benz(a)anthrac Benzo(b)fluora | Benzo(k)fluora | Benzo(a)pyren
e n Date Naphthalene* e* Acenaphthene*| Fluorene* |Phenanthrene*| Anthracene* | Fluoranthene* Pyrene* ene* Chrysene* nthene* nthene* ex

7362/2 |GW2 1/05/2019|<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50
7540/1 |GW1 29/05/2019

754072 [GW2 29/05/2019

7540/4 |GWA4 29/05/2019

7638/1 [GW1 26/06/2019

7638/2 |GW2 26/06/2019

7638/4 |GW4 26/06/2019

7775/1  |GW1 23/07/2019

7775/2  |GW2 23/07/2019

7775/4  |GWA4 23/07/2019

7895/1 [GW1 20/08/2019|<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50
7895/2 |GW2 20/08/2019(<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50
7895/4 |GW4 20/08/2019




Sample

Referenc | Descriptio Indeno(1.2.3.c | Dibenz(a.h)ant [Benzo(g.h.i)per Total Kjeldahl Total Total
e n Date d)pyrene* hracene* ylene* Sum of PAHs Fluoride* Nitrogen as N*| Phosphorus* Phenolics*

4228/1 |GW1 5/05/2017|<1.0 <1.0 <5.0 NIL (+)VE

4228/2 |GW2 5/05/2017|<1.0 <1.0 <5.0 NIL (+)VE

4228/3 |GW3 5/05/2017|<1.0 <1.0 <5.0 NIL (+)VE

4228/4 |GWA4 5/05/2017|<1.0 <1.0 <5.0 NIL (+)VE

4463/1 [GW1 27/06/2017

4463/2 |GW2 27/06/2017

4463/3 [GW3 27/06/2017

4463/4 |GWA4 27/06/2017

4605/1 [GW1 25/07/2017

4605/2 |GW2 25/07/2017

4605/3 [GW3 25/07/2017

4605/4 |GW4 25/07/2017

4692/1 |GW1 22/08/2017|<1 <1 <5 NIL (+)VE 0.2 7.3|<0.05 <0.05

4692/2 |GW2 22/08/2017|<1 <1 <5 NIL (+)VE 0.1 6.8/<0.05 <0.05

4692/3 |GW3 22/08/2017|<1 <1 <5 NIL (+)VE 0.2 9.3 0.2{<0.05

4692/4 |GWA4 22/08/2017|<1 <1 <5 NIL (+)VE 0.5 2.3 0.6{<0.05

3920/1 |[GW1 6/03/2017

3920/2 [GW2 6/03/2017

3920/3 |GWS3 6/03/2017

3920/4 (GW4 6/03/2017

4804/1 [GW1 19/09/2017

4804/2 |GW2 19/09/2017

4804/4 (GW4 19/09/2017

4883/1 |GW1 17/10/2017

4883/2 [GW2 17/10/2017

4883/3 |GW3 17/10/2017

4883/4 (GW4 17/10/2017

5041/1 [GW1 14/11/2017

504172 |GW2 14/11/2017

5041/4 (GW4 14/11/2017

5163/1 |[GWL1 12/12/2017

5163/2 [GW2 12/12/2017

5163/4 |GWA4 12/12/2017

5271/1 [GW1 9/01/2018

527172 |GW2 9/01/2018

5271/4 (GW4 9/01/2018

5349/1 |[GWL1 6/02/2018

5349/2 [GW2 6/02/2018

5349/3 |GW3 6/02/2018

5349/4 (GW4 6/02/2018

5447/1 |GWL1 6/03/2018

5447/2 [GW2 6/03/2018

5447/3 |GW3 6/03/2018

5447/4 (GW4 6/03/2018

5598/1 |[GW1 3/04/2018

5598/2 [GW2 3/04/2018

5598/3 |GW3 3/04/2018




Sample

Referenc | Descriptio Indeno(1.2.3.c | Dibenz(a.h)ant [Benzo(g.h.i)per Total Kjeldahl Total Total
e n Date d)pyrene* hracene* ylene* Sum of PAHs Fluoride* Nitrogen as N*| Phosphorus* Phenolics*

5598/4 |GWA4 3/04/2018

5793/1 [GW1 1/05/2018

5793/2 |GW2 1/05/2018

5793/4 (GW4 1/05/2018

5878/1 [GW1 29/05/2018|<1.0 <1.0 NIL (+)VE <0.0

5878/2 [GW2 29/05/2018|<1.0 <1.0 NIL (+)VE <0.0

5878/3 |GW3 29/05/2018

5878/4 (GW4 29/05/2018

6041/1 |GW1 26/06/2018

6041/2 [GW2 26/06/2018

6041/3 |GW3 26/06/2018

6041/4 (GW4 26/06/2018

6186/1 |GWL1 24/07/2018

6186/2 [GW2 24/07/2018

6186/3 |GW3 24/07/2018

6186/4 [GW4 24/07/2018

6289/1 [GW1 21/08/2018|<1.0 <1.0 NIL (+)VE <0.0

6289/2 [GW2 21/08/2018|<1.0 <1.0 NIL (+)VE <0.0

6289/4 |GW4 21/08/2018

6400/1 [GW1 18/09/2018

6400/2 |GW2 18/09/2018

6400/3 [GW3 18/09/2018

6400/4 |GWA4 18/09/2018

6487/1 [GW1 16/10/2018

6487/2 |GW2 16/10/2018

6487/3 [GW3 16/10/2018

6487/4 |GWA4 16/10/2018

6660/1 [GW1 13/11/2018(<1.0 <1.0 NIL (+)VE <0.0

6660/2 [GW2 13/11/2018(<1.0 <1.0 NIL (+)VE <0.0

6660/4 (GW4 13/11/2018

6802/1 |GWL1 11/12/2018

6802/2 [GW2 11/12/2018

6802/4 |GW4 11/12/2018

6884/1 [GW1 8/01/2019

688472 |GW2 8/01/2019

6884/4 (GW4 8/01/2019

6988/1 [GW1 5/01/2019|<1.0 <1.0 NIL (+)VE <0.0

6988/2 [GW2 5/01/2019|<1.0 <1.0 NIL (+)VE <0.0

6988/4 |GWA4 5/01/2019

7097/1 [GW1 5/03/2019

709772 |GW2 5/03/2019

7097/4 (GW4 5/03/2019

7206/1 |GWL1 3/04/2019

7206/2 [GW2 3/04/2019

7206/3 |GW3 3/04/2019

7206/4 (GWA4 3/04/2019

7362/1 [GW1 1/05/2019(<1.0 <1.0 <1.0 <0.50 0.1 9.1/<0.05 <0.1




Sample

Referenc | Descriptio Indeno(1.2.3.c | Dibenz(a.h)ant [Benzo(g.h.i)per Total Kjeldahl Total Total
e n Date d)pyrene* hracene* ylene* Sum of PAHs Fluoride* Nitrogen as N*| Phosphorus* Phenolics*

7362/2 |GW2 1/05/2019(<1.0 <1.0 <1.0 <0.50 0.1 8(<0.05 <0.1
7540/1 |GW1 29/05/2019

754072 [GW2 29/05/2019

7540/4 |GWA4 29/05/2019

7638/1 [GW1 26/06/2019

7638/2 |GW2 26/06/2019

7638/4 |GW4 26/06/2019

7775/1  |GW1 23/07/2019

7775/2  |GW2 23/07/2019

7775/4  |GWA4 23/07/2019

7895/1 |GW1 20/08/2019(<1.0 <1.0 <1.0 <0.50 0.1 9.8 0.8|<0.1
7895/2 |GW2 20/08/2019(<1.0 <1.0 <1.0 <0.50 0.2 9.3 0.2|<0.1
7895/4 |GW4 20/08/2019
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Groundwater Conductivity
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a!i‘é!; Planning, Planning and Assessment

N Sw I nd UStl’y & Energy and Resource Assessments
H Contact:  Jack Murphy
GOVERNMENT Environment Phone: 8217 2016
Email: jack.murphy@planning.nsw.qgov.au

Mr Greg Thomson

Director

VGT Environmental Compliance Solutions Pty Ltd
PO Box 2334

Greenhills NSW 2323

Dear Mr Thomson,

Bringelly Brickworks Extension (SSD 5684)
Appointment of a Suitably Qualified and Experienced Person

I refer to your letter dated 2 September 2019 requesting the Secretary’s endorsement of a suitably
qualified and experienced person to prepare the Water Management Plan for the Bringelly
Brickworks Extension (SSD 5684).

The Department has reviewed the credentials of Ms Tara O’Brien of VGT Environmental
Compliance Solutions Pty Ltd and agrees she is a suitably qualified person. In accordance with
condition 18 of Schedule 3 of SSD 5684, the Secretary endorses Ms Tara O’Brien to prepare the
above document.

Should you have any enquiries in relation to this matter, please contact Jack Murphy.

Yours sincerely,

s Qd

Howard Reed 2-9- (9
Director Resource Assessments
as the Secretary’s nominee

Department of Planning, Industry & Environment
320 Pitt Street Sydney NSW 2000 | GPO Box 39 Sydney NSW 2001 | www.planning.nsw.gov.au
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