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ACRONYMS AND ABBREVIATIONS

AHD Australian Height Datum

ALS Australian Laboratory Services

ANZECC Australian and New Zealand Environment and Conservation Council
BGL Below Ground Level

CN Cyanide (total or free)

DP Deposited Plan

DQO Data Quality Objective

DQI Data Quality Indicator

EIL Ecological Investigation Level

EPA Environment Protection Authority

ESA Environmental Site Assessment

Ha Hectare

km Kilometres

LOR Limit of Reporting

m Metres

Metals Al: Aluminium

mg/L Milligrams per Litre

m BGL Metres below ground level

mg/L Micrograms per Litre

NATA National Association of Testing Authorities
NC Not Calculated

ND Not Detected

NEHF National Environmental Health Forum
NEPM National Environment Protection Measure
NHMRC National Health and Medical Research Council
n Number of Samples

OH&S Occupational Health & Safety

PQL Practical Quantitation Limit

pH a measure of acidity, hydrogen ion activity
QA/QC Quality Assurance/Quality Control

RPD Relative Percent Difference

SPL Spent Pot Lining

UCL Upper Confidence Limit

Hg/L Micrograms per Litre

- On tables is "not calculated"”, "no criteria" or "not applicable”
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EXECUTIVE SUMMARY

Nine groundwater monitoring events (GMEs) have been completed leachate
impacted groundwater plume associated with the Capped Waste Stockpile (AEC
1) at the former Hydro Aluminium Kurri Kurri Smelter. The nine events were
undertaken in July 2013, November 2013, February 2014, June 2014,
November 2014, February 2015, June 2015, September 2015 and December
2015. Each GME included the sampling and analysis of groundwater from 25
wells located on 5 sections along the length of the leachate plume down-
gradient of the Capped Waste Stockpile. Physico-chemical parameters were
recorded and groundwater samples were analysed for soluble fluoride, total
and free cyanide and total aluminium.

Monitoring of the groundwater downgradient of the Capped Waste Stockpile
was initiated to assess the impacts to groundwater from leachate and to
provide a temporal and spatial evaluation of the plume.

A leachate interception trench was installed immediately down-gradient of the
toe of the Capped Waste Stockpile, between the Capped Waste Stockpile and
the wells on Section 1 in April 2014. The impact of the leachate interception
trench on impacts to groundwater was assessed as part of this annual report.

The groundwater monitoring completed to date has found:

e Groundwater flow is interpreted to be north to north-east in both the
shallow and deeper parts of the aquifer. This is consistent with historical
observations;

e Groundwater is drawn down within the shallow groundwater wells around
the interception trench since the commissioning of the trench in May 2014
providing evidence that the trench is operating as designed;

e Decreasing concentrations of key analytes are generally observed since
installation of the trench. Specifically groundwater concentrations of
key analytes have decreased at the leading edge of the plume;

e Fluoride concentrations in the deep aquifer remain low and this aquifer
appears unimpacted by leachate, with the exception of E5D. The
concentrations of fluoride in E5D are elevated, however have decreased
from February 2014 to December 2015. The absence of impacts in the
deeper aquifer continues to show that the connection between the a
shallow and deeper aquifer is semi-continuous;

e The groundwater table in the deep aquifer shows a lack of response to the
leachate interception trench.

Monitoring of groundwater and operation of the toe leachate interception

trench is proposed to continue until remediation of the Capped Waste Stockpile
is completed.

Groundwater Plume Monitoring
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1.

1.1

1.2

INTRODUCTION

Ramboll Environ Australia Pty Limited (Ramboll Environ) was commissioned by Hydro Aluminium
Kurri Kurri Pty Ltd (Hydro) to undertake quarterly groundwater monitoring events on a portion of
the Hydro Aluminium Kurri Kurri Smelter, located off Hart Road, Loxford, New South Wales,
Australia.

The portion of the Smelter Site subject to the quarterly groundwater monitoring comprises the
former smelter waste storage area known as the ‘Capped Waste Stockpile’ and an associated
area of leachate impacted groundwater. The Capped Waste Stockpile and associated leachate
impacted groundwater were identified as Area of Concern (AEC) 1 in the Phase 2 Environmental
Site Assessment completed by Ramboll Environ in 2012. The location of AEC1 is shown in Figure
1. The results of five quarterly groundwater monitoring events, completed in July 2013,
November 2013, February 2014, June 2014 and November 2014, were reported in ‘Hydro
Aluminium Kurri Kurri Smelter, Capped Waste Stockpile, 12 Month Groundwater Monitoring
Report’, by Ramboll Environ dated February 2015.

This report is the second annual report and presents the results of four quarterly groundwater
monitoring events, completed in February 2015, June 2015, September 2015, and December
2015, as well as a trend analysis of the results from the nine monitoring events completed
between 2013 and 2015.

Objective and Scope of Work

The objective of each quarterly Groundwater Monitoring Event (GME) was to:

e Assess the current status of the leachate impacts to groundwater occurring from the Capped
Waste Stockpile;

e Compare the current status of the leachate impacts to historical data to assess changes in
groundwater quality.

The objective of this 12 Month Summary Report is to:

e Tabulate results for depth to water, physico-chemical parameters and analytical data;

e Complete trend analysis of monitored parameters in key wells incorporating data collected
since July 2013;

e Assess the impact of the leachate interception trench on groundwater quality;

e Provide conclusions and recommendations.

The scope of work for each quarterly groundwater monitoring event included:

e Gauging, purging and sampling of 25 groundwater monitoring wells on five sections through
the plume;

e Measurement of groundwater physico-chemical properties during purging, including pH,
temperature, electrical conductivity (EC), redox (mV) and dissolved oxygen;

¢ Laboratory analysis of groundwater samples for soluble fluoride, total and free cyanide and
aluminium.

Limitations

The scope of the quarterly monitoring was included in the Plume Delineation Assessment
proposal dated 14 January 2015. Specific assumptions and limitations identified by Ramboll
Environ as being relevant are set out in the report. The methodology and sources of information
used by Ramboll Environ are outlined in our scope of work. Ramboll Environ has made no
independent verification of this information beyond the agreed scope of works and assumes no
responsibility for any inaccuracies or omissions made by others.

Groundwater Plume Monitoring
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2. BACKGROUND

2.1 Site Background
The Hydro Aluminium Kurri Kurri Smelter is located approximately 30km west of the city of
Newcastle and 150km north of Sydney, in New South Wales, Australia. The smelter includes a
60ha plant area and a 2,000ha buffer zone.

The Capped Waste Stockpile is a repository of waste arising during the operations of the
aluminium smelter and includes Spent Pot Liner (SPL), anodes, scrubber bags, concrete, brick,
bulky waste, fines and other smelter wastes. The Capped Waste Stockpile is located near the
eastern boundary of the smelter footprint and adjacent to the surrounding Hydro owned buffer
land.

The Capped Waste Stockpile was maintained as an uncapped bunded waste repository prior to
being capped with clay under development consent in the mid 1990’s. At this time, impacts to
vegetation in the buffer zone downgradient of the Capped Waste Stockpile were observed.
Leachate from the Capped Waste Stockpile was also known to have impacted on groundwater
and investigations commenced to investigate the extent of groundwater impact. These
investigations identified that leachate impacted groundwater likely originated from the north-east
corner of the Capped Waste Stockpile and extended approximately 250m north-east. The Capped
Waste Stockpile and associated leachate impacted groundwater were identified as Area of
Concern (AEC) 1 in the Phase 2 Environmental Site Assessment completed by Ramboll Environ in
2012. The location of AEC1 is shown in Figure 1 in Appendix 1. Ramboll Environ assessed AEC
1 as part of the following investigations:

e ‘Phase 2 Environmental Site Assessment, Kurri Kurri Aluminium Smelter’, dated 1 November
2012

e ‘Environmental Site Assessment, Capped Waste Stockpile, Kurri Kurri Aluminium Smelter’,
dated 13 December 2012

¢ ‘Plume Delineation Report, Capped Waste Stockpile’, dated 6 November 2013

A summary of the Plume Delineation Report was included in Section 2.2 of the 2014 12 Month
Groundwater Monitoring Report.

Following these investigations, a Groundwater Monitoring Program was developed that included
the monitoring of 25 wells on 5 sections along the length of the plume. Further information
regarding the development of the Program is presented in Section 2.4 of the 12 Month
Groundwater Monitoring Report, 2014.

2.2 Conceptual Site Model
A conceptual site model was developed following Stage 1 and Stage 2 of the investigations and
was included in 12 Month Groundwater Summary Report, 2014.

The site generally comprises flat, low lying swampy ground that is at an elevation of between
12mAHD and 15mAHD. The Capped Waste Stockpile is located within the smelter portion of the
site and is approximately 170m in length by 130m in width and is up to 11m high and currently
comprises a grassed clay cap. The eastern portion of the site within the buffer zone retains
natural bushland vegetation with minor surface filling using refractory bricks along the buffer
zone fenceline. Two areas of vegetation impact, known as the northern and southern vegetation
impact areas are located in the north eastern portion of the site.

Groundwater Plume Monitoring
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The Capped Waste Stockpile comprises stockpiled spent pot lining wastes and other wastes
including cryolite, alumina, floor sweepings, shot blast dust, cement and potlining mix.

The uncapped storage of waste and subsequent infiltration of rain water through the waste
stockpile led to the generation of leachate over a period of approximately 25 years. Prior to
capping, the leachate was collected behind bund walls surrounding the spent pot lining stockpile.
During capping, leachate was suspected to have been entrapped within the fill in the north
eastern corner of the Capped Waste Stockpile.

The Capped Waste Stockpile was capped in 1995 to prevent infiltration. The suspected burial of
leachate during capping and the ongoing contact between waste material and shallow
groundwater beneath the Capped Waste Stockpile may continue to further contribute to leachate
generation.

Major contaminants in the leachate are sodium (4,800mg/L to 15,300mg/L), fluoride (1,100mg/L
to 3,420mg/L), sulphate (4,000mg/L to 6,740mg/L) and cyanide (70mg/L to 200mg/L) based on
data obtained from leachate ponded within the bunded area of the Capped Waste Stockpile prior
to capping (Reference: Dames & Moore (1992) ‘Environmental Impact Statement, Upgrades to
Waste Storage Facilities at the Alcan Australia Limited Kurri Kurri Smelter’. Leachate impacted
groundwater is observed to be brown in colour.

The leachate plume originates from beneath the eastern side of the Capped Waste Stockpile
where seepage into shallow groundwater within a semi-continuous sand aquifer has occurred.
The shallow sand aquifer has been delineated as an elongate and sinuous sand lens
approximately 50m wide and 250m in length extending to the north east of the Capped Waste
Stockpile. The shallow sand aquifer is surrounded vertically and horizontally by a discontinuous
clay aquitard that has been less impacted by leachate in close proximity to the plume and not
been impacted by leachate at a distance from the plume. The configuration of the aquifer is a
result of the nature of the deposition of sediments within a former estuary during periods of sea
level rise and fall. A schematic cross section of the site is included in Figure 2 in Appendix 1.

The location of the plume within the semi-continuous shallow sand aquifer constrained by the
surrounding discontinuous clay aquitard suggests that the movement of the leachate
groundwater plume is limited by the geology. The complexly interbedded Quaternary sediments
comprise estuarine muds (high plasticity clay), fluvial channel sands (fine grained and coarse
grained sands), sandy levee deposits (clayey sand/ sandy clay) and high energy flood deposits
(coarse grained quartz sand).

Delineation investigations show that the groundwater plume remains confined within one main
sand filled channel which directs flow to the north east. This finding is consistent with
observations of a heavily vegetated area evident in the 1961 historical aerial photograph (Figure
3 in Appendix 1). The heavy vegetation is a reflection of surface and subsurface drainage lines
and likely represents the shallow groundwater table present in the sand filled channel. The 1961
aerial photograph depicts the vegetation extending further to the north east and connecting with
Swamp Creek. Given the correlation between the plume extent and the vegetation, it is
reasonable to conclude that the groundwater flow path will continue along the vegetation
alignment toward Swamp Creek and that, should the plume migration reach the surface water
receptor, the discharge point will occur approximately 750m to 1000m north-east of the plume,
as shown in Figure 3 in Appendix 1. Fate and transport modelling to predict the migration of
the plume along this channel has been undertaken, as summarised in Section 2.5.

The shallow nature of the semi-continuous sand aquifer results in the exfiltration of leachate

impacted groundwater within topographically low areas of the site and following high rainfall
events. The impacts of exfiltration are observed on the eastern edge of the plume where dieback

Groundwater Plume Monitoring
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of vegetation has occurred (southern and northern vegetation impact areas). Brown coloured
seepage is observed and evaporation of exfiltrated groundwater has left a white salt crust on
surface soils in this area. The high electrical conductivity of the exfiltrated groundwater (up to
15,000ps/cm) exceeds the limit (12,200us/cm) at which conditions are generally too saline for
plant growth (ANZECC, 2000).

The semi-continuous shallow sand aquifer that is impacted with leachate is characterised by high
pH (>9), elevated electrical conductivity (=5000uS/cm), elevated fluoride (>200mg/L) and total
cyanide (>6mg/L) concentrations and is brown in colour. Historical data indicates fluoride
concentrations within the leachate plume have been decreasing since the Capped Waste Stockpile
was capped in 1995. Fluoride concentrations near the Capped Waste Stockpile, the source of the
plume, peaked in 1997. Mid-way along the plume, fluoride concentrations peaked around 2000
and at the leading edge, fluoride concentrations peaked between 2004 and 2006, as shown in
Figure 4 below.

M, NJ :
! " okl

800

Fluoride {mg/L)

600 \ V— \ V V

- . 1. Y }/T\ﬂm
TR
LNU JUAA

a

1982 1993 1994 1995 1996 1997 1998 19993 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

e Wl E3 (20m fromsource) s Wall ES (15m, cross sradient) Well E4 (50m fromsource) e Well E11 (200m fromsource) s Well E10 [200m from sourca)

Figure 4: Historical Fluoride Concentrations along the Plume

Ex-filtrated leachate impacted groundwater is observed to become overland flow discharging
along a surface water flowpath to a small dam. During periods of high rain surface water within
this dam is able to flow through a culvert structure to a larger dam which discharges to Swamp
Creek. The overland flow path is shown in Figure 5 in Appendix 1.

Fluoride concentrations at the semi-permanent dam, located between the leachate impacted
groundwater plume and Swamp Creek, typically vary between 15mg/L and 25mg/L. It is
considered that the elevated fluoride concentrations in the semi-permanent dam are due to
overland flow of exfiltrated groundwater from their source at the southern and northern
vegetation impact areas. Sampling found the fluoride concentrations in Swamp Creek vary
between 0.49mg/L up stream of the smelter and 1.2mg/L down-stream. Adjacent to the semi-
permanent dam discharge to Swamp Creek, fluoride concentrations were 1.6mg/L. The Stage 2
Aquatic Assessment - Ecological Risk Assessment completed by ENVIRON in June 2013 indicated
there is no discernable impact to the aquatic ecology within the semi-permanent dam as a result
of elevated concentrations of fluoride in surface water and sediment.

Groundwater Plume Monitoring
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2.3 Aquifer Characterisation
A shallow aquifer within the buffer zone of the Hydro Aluminium Smelter has been impacted by
leachate from the Capped Waste Stockpile. The characteristics of this shallow aquifer and the
underlying deep aquifer, which has not been impacted, are important critical to the
understanding of the site CSM. Aquifer characteristics have been identified as outlined in Table

2.1.
Table 2.1: Aquifer Characteristics
Aquifer Type Unconsolidated sediment (estuarine)
Aquifer Depth Shallow: Approximately 0.3m bgs to 2.5m bgs
Deep: Approximately 3.5m bgs to 7m bgs
Confined/ unconfined Shallow: Unconfined

Deep: Confined by high plasticity clays in some areas
Groundwater flow direction Shallow: North to north east

Deep: North east

Recharge mechanism Shallow: Infiltration
Deep: Infiltration
Porosity Shallow: Variable due to variable nature of the sediments. High

porosity quartz gravels identified at north east corner of the
Capped Waste Stockpile. Mid to low porosity tightly packed

sands identified along plume length.

Deep: Mid to low porosity poorly sorted, tightly packed fine

grained sand.

The most important characteristic for the movement of leachate through the shallow aquifer is
the aquifer type, in particular the complex and variable nature of the unconsolidated sediments.
The nature of the sediments impacts the porosity, with high porosity quartz gravels, mid to low
porosity tightly packed sands and high plasticity clays with no porosity identified within the
unconsolidated estuarine sediments. The leachate from the Capped Waste Stockpile moves
through the sediments with mid to high porosity but is retarded by high plasticity clays.

2.4 Leachate Interception trench
At the completion of the Stage 1 and Stage 2 investigations, a recommendation was made to
install a leachate interception trench down gradient of the north eastern toe of the Capped Waste
Stockpile within the coarse gained sand strata identified in well W7M.

The leachate interception trench was installed at the toe of the Capped Waste Stockpile
immediately upgradient of the wells on Section 1 in April 2014, refer to Figure 6 in Appendix 1.
The leachate interception trench was designed to intercept and collect shallow, perched leachate
impacted groundwater through a slotted pipe under vacuum. The pipe was installed using
horizontal trenching equipment (ditch witch trencher) to a depth of 3m in order to remain above
any confining layers. The location of the interception trench is shown in Figure 6 in Appendix 1
and a conceptual cross section of the trench is included in Figure 7 in Appendix 1.

A vacuum pump was connected to the horizontal pipe to create a vacuum along the pipe length.
Groundwater monitoring bores immediately down-gradient of the pipe are regularly monitored for
drawdown to assess pipe effectiveness.

The leachate interception trench has been in operation since May 2014 and is expected to have

an impact on the leachate plume by lowering the groundwater table and removing leachate at the
location of the trench.

Groundwater Plume Monitoring
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2.5

Fate and transport modelling

Ramboll Environ (February 2015) conducted a hydrogeological review and analytical groundwater
contaminant transport modelling to assess the fate and transport of the leachate plume within
the shallow aquifer. The assessment and modelling included a review of site investigation data
and the construction of a conceptual hydrogeological model of AEC 1 and its surrounds.

A one-dimensional model (UK EA Remedial Targets Worksheet) was used to simulate the
groundwater flow and contaminant transport conditions to predict contaminant (fluoride)
concentrations from the source to the nearest down-gradient receptor (Swamp Creek).

The model was calibrated against observed fluoride concentrations from the existing groundwater
monitoring well network to the east and north-east of the capped waste stockpile. The
groundwater fluoride concentration at the receptor impact point was then evaluated under the
simulated model and compared with the guideline criteria.

The following conclusions were drawn from the results of the modelling:

e Based on the existing hydrogeological conditions and the presence of an ongoing source from
the Capped Waste Stockpile, the model estimated a fluoride concentration of 4.3 mg/L at the
receptor distance (1000m), compared to the guideline criteria of 1.5 mg/L;

e This value is considered a conservative estimate given the model assumes a continuous
source, however, historical, more recent and proposed works are considered to have
mitigated the source contribution. Future remedial works are proposed to ultimately remove
the source (Spent Pot Liner (SPL), anodes, scrubber bags, concrete, brick, bulky waste, fines
and other smelter wastes stockpiled within the Capped Waste Stockpile);

¢ The model demonstrates sensitivity to a number of input parameters including the soil
partition coefficient, (Kd). Future studies may include site specific determination of the soil
partition coefficient in order to improve model calibration.

Groundwater Plume Monitoring
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3.1

3.2

3.3

3.4

SAMPLING, ANALYSIS AND QUALITY PLAN

Objective

The objective of the quarterly groundwater monitoring is to collect water quality data to inform
the behaviour of the plume. The groundwater monitoring network is shown in Figure 6 in
Appendix 1.

Scope of Works
The scope of works included the following:
e The collection of groundwater samples and measurement of water level in wells on the
following five sections:
e Section 1: Wells E5, E5D, W7S, W7M, PUMP, W2S, W2D;
e Section 2: Wells E5, E5D, E4, W1S, W1D;
e Section 3: Wells A7, W3S, W3D, W3SA, W4S, W4D;
e Section 4: Wells E11, W5S, W5D, N2;
e Section 5: Wells G2, N8, N9, W6S, W6D.
e Field analysis for physico-chemical parameters including pH, temperature, EC, redox and
dissolved oxygen; and
e Laboratory analysis of groundwater samples for soluble fluoride, total and free cyanide, and
total aluminium.
It is noted that well W3SA was destroyed in the April 2015 storm and has not been replaced as
this shallow well was dry for the majority of the 2013/2014 sampling events.

Fieldwork Methodology
The fieldwork methodology for the collection of groundwater samples is outlined in Table 3.1.

Table 3.1: Field Methodology for Quarterly Groundwater Monitor

Activity Detalils

Well Gauging Monitoring wells were gauged using a water interface probe.

Well Purging Monitoring wells were purged prior to sampling by pumping water from
the wells until the physico-chemical parameters, including pH,
temperature, EC, redox and dissolved oxygen, stabilised to within 10%
of the previous reading. Readings were recorded on field sheets.
Generally, 1 to 2L were purged from each well.

Decontamination The majority of the sampling equipment used during low flow sampling
was dedicated and disposable, such as the dedicated and disposable
sampling tube.

Non-disposable sampling equipment, including the interface probe, was
decontaminated by washing in a Decon90 solution and rinsing with
water between samples.

Sample Collection Groundwater samples were collected into laboratory-supplied bottles

and Storage with the appropriate preservative for the analysis undertaken. The
bottles were stored in an ice-filled esky in the field and in transit to the
laboratory.

Chain of Custody Groundwater samples were dispatched to the laboratory under chain of

custody conditions.

Data Quality Objectives
Data quality objectives for the Stage 2 investigations and future groundwater monitoring are
outlined in Table 3.2.

Groundwater Plume Monitoring
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Table 3.2: Data Quality Objectives

DQO

Outcome

State the Problem

To collect baseline and on-going monitoring data from a network of
wells to understand the temporal and spatial behaviour of the aquifer in
the area of leachate impacted groundwater.

Identify the Decision

Is the data collected from the monitoring well network of sufficient
quality to meet the project objectives? Is the data collected from the
monitoring well network of sufficient quality to be comparable between
events?

Identify Inputs to
the Decision

1) collect physico-chemical properties and samples from the
groundwater monitoring well network (see Figure 6) over five
groundwater monitoring events, 2) complete analysis of collected
groundwater samples for soluble fluoride, total cyanide and total
aluminium and 3) analysis of the data.

Define the Study
Boundaries

AEC 1 identified in Figure 1, plus the surface water receptors identified
down gradient of AEC 1, including a semi-permanent dam and Swamp
Creek. The investigation relates to groundwater.

Develop a Decision
Rule

The statistical parameters of interest are the concentrations of the
fluoride, cyanide, aluminium, pH and EC identified historically and in
the current investigations. The action levels are the Assessment Criteria
outlined in Section 5 and the historical groundwater concentrations
where available for the monitoring wells.

The Decision Rules for groundwater are:

Groundwater and surface water concentrations were assessed against
the acceptance criteria outlined in Section 5 in combination with a
comparison against background criteria where applicable. An evaluation
of significance was also undertaken. Recommendations were made for
further evaluation for concentrations above criteria or background
concentrations.

Specify Limits on
Decision Errors

As this investigation involves a series of groundwater monitoring events
to monitor the state of a groundwater leachate plume, decision errors
relate to the comparability of data between monitoring events. As such,
all 25 wells should be sampled during each monitoring event, unless
wells are found to be dry. Standard operating procedures, including
consistent use of low flow techniques, should be implemented to ensure
comparability of data between events. The same primary and
secondary laboratories should be used for analysis and laboratory
QA/QC should be assessed to ensure comparability between events.

Optimise the Design
for Obtaining Data

Low flow sampling techniques will be used to collect groundwater
samples to optimise the quality of the samples. Field samples for each
round were collected using the same sampling procedures to ensure
comparability between sampling events.

Groundwater Plume Monitoring




Capped Waste Stockpile, 2015 Annual Groundwater Monitoring Report

3.5 Data Quality Indicators
Project data quality indicators have been established to set acceptance limits on field and
laboratory data collected as part of the quarterly groundwater monitoring program. The data
quality indicators are outlined in Table 3.3.

Table 3.3: Data Quality Indicators
DQI Field Laboratory Acceptability Limits
" All critical locations All critical samples As per NEPM (2013)
§ sampled analysed
% All samples collected All analysis
- Experienced sampler completed
g Documentation correct Appropriate methods
o
Experienced sampler Same analytical As per NEPM (2013)
> Climatic conditions methods used
= appropriate for the type of Same sample PQLs
e
® analyte. Climatic conditions | Same laboratories
8 noted during sampling. (NATA accredited)
g Same types of samples Same units
© collected
2 Appropriate media sampled | All samples analysed As per NEPM (2013)
0 according
o
2
=}
a
-
c
]
0
g
o
)
4
Collection of blind and split | Blind duplicates As per NEPM (2013)
duplicate samples analysed 1 in 10
samples
Split duplicates
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8 samples
< Reagent blanks
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4.1

4.2

4.3

ASSESSMENT CRITERIA

Groundwater Assessment Criteria

The assessment criteria proposed for the assessment of groundwater contamination were

sourced from the following references:

e NSW DEC (2007) Guidelines for the Assessment and Management of Groundwater
Contamination;

e ANZECC & ARMCANZ (2000) Australian and New Zealand Guidelines for Fresh and Marine
Water Quality; and

e ENVIRON (March 2013) Tier 2 Ecological Risk Assessment, Kurri Kurri Aluminium Smelter.

Potential Beneficial Uses
NSW DEC (2007) indicates that for assessing groundwater quality, it is first necessary to assess
the beneficial uses of groundwater and surface water down gradient of the site.

The closest surface water receptor to the site is a dam and then Swamp Creek located
approximately 1.5km to the north-east of the site within an area of the buffer zone used for
farming. This drainage area discharges into Wentworth Swamp, which in turn discharges to the
Hunter River approximately 15km north-east of the site near Maitland.

Surface water within Swamp Creek is described generally neutral, ranging between pH 7.0 and
7.8 and conductivity was generally fresh, ranging from 626uS/cm to 1520uS/cm. This surface
water body is considered to be a fresh water receptor.

Groundwater is expected to follow the topography and flow north-east towards the dam and
Swamp Creek. Water level gauging completed during previous investigations confirmed the
groundwater flow direction to the north-east.

According to the Office of Industry and Investment, NSW, there are 17 licensed groundwater
abstractions (bores) located within the site, which are known to be associated with monitoring of
groundwater impact. There are no other licensed groundwater bores within 2km of the site.

Potential beneficial uses of groundwater down gradient of the site include:

e Discharge into Swamp Creek, which supports aquatic ecosystems, is used for recreational
fishing and flows into Wentworth Swamp, which potentially flows into the Hunter River;
e Extraction of water from Swamp Creek may also be used for stock watering and/ or irrigation.

It is noted that drinking water has not been included as a potential beneficial use of water from
Swamp Creek for the following reasons:

e Drinking water supply to the local communities is reticulated and originates from Chichester
Dam on the Chichester River;

e The Kurri Waste Water Treatment Works is located up gradient of the site. The works has a
licensed discharge point into Swamp Creek.

Appropriate Criteria for Groundwater

Based on the review of potential beneficial uses of groundwater and surface water within the
closest receptor, the criteria for protection of aquatic ecosystems, irrigation, stock watering and
recreational use will be used.

The investigation levels presented in ANZECC & ARMCANZ (2000) Australian and New Zealand
Guidelines for Fresh and Marine Water Quality are considered applicable for the protection of
aquatic ecosystems of receiving waters. ANZECC (2000) advocates a site-specific approach to

Groundwater Plume Monitoring
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developing guideline trigger values based on such factors as local biological affects data and the
current levels of disturbance of the ecosystem. The guidelines present ‘low risk trigger values’
which are defined as concentrations of key performance parameters below which there is a low
risk of adverse biological effects. If these trigger values are exceeded, then further action is
required which may include further site-specific investigations to assess potential contamination
or management and remedial actions.

Low risk trigger values are presented in Table 3.4.1 of ANZECC (2000) for the protection of 80-
99% of species in fresh and marine waters, with trigger values depending on the health of the
receiving waters.

Groundwater results will be compared against trigger values for the protection of 95% of
freshwater species. A 95% protection of fresh water species was selected due to the indication
from the Hunter Catchment Management Trust that declining stream water quality and a
reduction in diversity of native plants and animals has occurred in the last ten years.

A guideline for fluoride that is protective of the environment has not been developed in Australia.

A summary of the assessment criteria for groundwater are provided in Table 4.1.

Table 4.1: Groundwater Assessment Criteria (mg/L)

Contaminant 9596 Protection for Irrigation Stock Watering | Recreational

Aquatic Ecosystems

Aluminium 0.055 5 5 9
Fluoride No guideline 1 2 1.5
Free Cyanide 0.007 No guideline No guideline 0.1
pH 6.5 - 8** No guideline No guideline 5-9
Electrical No guideline 4500 - No guideline No guideline
Conductivity 7700***
(uS/cm)

** Values for lowland rivers from Table 3.3.2 in ANZECC (2000)

*** Values for tolerant crops from Table 4.2.4 in ANZECC (2000)

**** Value from Table 4.2.4 in ANZECC (2000) for where electrical conductivity is ‘generally too
saline’ for plant growth

Groundwater Plume Monitoring
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5. QUALITY ASSURANCE /7 QUALITY CONTROL

Four groundwater monitoring events were completed in February 2015, June 2015, September
2015 and December 2015. An evaluation of quality assurance and quality control for the four
events is included in Appendix 3. Quality assurance and quality control has been assessed
against the DQIs outlined in Section 3.5, including completeness, comparability,
representativeness, precision and accuracy.

Ramboll Environ makes the following conclusions regarding the DQIs:

Completeness: The data for the 2015 GMEs is considered to be complete. One well, W3SA,
was destroyed during the April 2015 storm and has not been replaced. As this well was dry
for four of the five previous sampling events, the loss of this well is not considered to affect
the completeness of the data.

Comparability: The groundwater data collected during the four 2015 GMEs is considered to be
comparable. This data is also comparable to data from the 2013/2014 GMEs.
Representativeness: The selection of shallow and deep wells on sections along the length of
the leachate plume is considered to provide data that is representative of the leachate plume
in shallow groundwater and representative of the deep aquifer.

Precision: In the field, Ramboll Environ achieved precision by using standard operating
procedures for the collection of groundwater samples and by collecting duplicate and triplicate
samples for analysis. RPD results for duplicate samples were acceptable aside from
aluminium results in the September 2015 GME, which should be considered approximate
only. Laboratory quality control results indicate precision was achieved at the laboratory.
Accuracy: In the field, Ramboll Environ achieved accuracy by using standard operating
procedures for the collection of groundwater samples. It is noted that the water quality meter
appears to have been damaged in the December 2015 GME and elevated pH levels in wells
W1D, W4D, W5D, N2 and G2 in December 2015 are considered unreliable. Laboratory quality
control results indicate accuracy was achieved at the laboratory.

Groundwater Plume Monitoring
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6.1

TREND ANALYSIS JULY 2013 TO DECEMBER 2015

Nine groundwater monitoring events have been assessed as part of this trend analysis, with
GMEs completed at the following times:

e First GME: July 2013;

¢ Second GME: November 2013;

e Third GME: February 2014;

e Fourth GME: June 2014;

e Fifth GME: November 2014;

e Sixth GME: February 2015;

e Seventh GME: June 2015;

e Eighth GME: September 2015; and
e Ninth GME: December 2015.

The following parameters have been assessed in the following sections:

e Section 6.1: Shallow aquifer — depth to groundwater and flow direction;
e Section 6.2: Shallow aquifer — pH concentrations;

e Section 6.3: Shallow aquifer — leachate concentrations;

e Section 6.4: Deep aquifer — depth to groundwater and flow direction;

e Section 6.5: Deep aquifer — pH concentrations.

e Section 6.6: Deep aquifer — leachate concentrations.

A summary of laboratory results for the four GMEs from 2015 are included in Appendix 4.
Groundwater field parameter forms are included in Appendix 5 and laboratory reports are
included in Appendix 6.

The identified contaminants of concern associated with the leachate are fluoride, cyanide and
aluminium. Fluoride has been selected as the primary contaminant of concern as a result of its
persistence observed in groundwater and its concentration range in comparison with the adopted
guideline criteria. Aluminium was not selected due to its ubiquity in the environment generally
and cyanide was not considered appropriate due to its potential for degradation.

Shallow Aquifer — Depth to Groundwater and Flow Direction
Comparison of depth to water in the shallow wells between the five GMEs is included in Table
6.1.

Comparison of water levels between July 2013 and December 2015 indicate they generally
increased, likely associated with rainfall throughout this period. There was no rainfall between
November 2013 and February 2014 and water levels were observed to decrease over this period.

Between the February and June 2014 GMEs, a leachate interception trench was installed between
the toe of the Capped Waste Stockpile and Section 1 wells. The leachate interception trench was
designed to intercept and remove groundwater impacted by leachate in the very shallow part of
the aquifer. Since July 2014, some of the six shallow wells on Section 1 have been dry or
pumped dry during purging. The lack of water in these wells is considered to be due to the
drawdown in the shallow aquifer caused by the leachate interception trench immediately
upgradient of these wells. The water levels in wells further down gradient from the leachate
interception trench were also generally observed to have decreased.

Groundwater Plume Monitoring



Capped Waste Stockpile, 2015 Annual Groundwater Monitoring Report

14

Table 6.1: Comparison of Depth to Water in Shallow Wells (mAHD)

Well ID | Jul-13 | Nov-13 | Feb-14 | Jun-14 | Nov-14 | Feb-15 | Jun-15 | Sep-15 | Dec-15
W1Ss 11.89 11.98 11.37 11.28* | - 11.22 11.53 11.21 11.32*
W2S 12.49 12.62 - - - - 12.06* 11.80* -

E5 12.21 12.05 11.80 - 11.53* - 11.90 11.61 -

PUMP 12.49 12.35 11.86 11.04 11.31 11.26 11.95 11.70 11.65
W7S 12.61 12.97 - 12.06* | 11.96* - - - -

W7M 12.22 12.14 11.57 10.60* | 11.09 10.92 11.94 11.61 11.52
E4 11.93 12.09 10.53 11.51 11.28 11.31 12.07 11.65 11.73
A7 10.28 10.60 9.81 10.06 9.92 10.02 10.49 10.22 10.0
W3S 9.97 10.31 9.28 9.83 9.55 9.90 10.29 10.05 9.64
W3SA 9.65 10.05 - 9.65* 9.63* 9.66 ** ** **
WA4S 9.52 9.86 - 9.51* 9.51* - 9.74 9.73 -

E11 8.06 7.74 7.48 7.72 7.76 7.54 8.7 8.15 9.89
W5S 9.19 9.27 - 9.05 8.79* 8.99 9.32 9.29 -

N8 9.18 8.74 8.46 8.80 8.73 8.65 9.35 9.19 9.09
N9 9.22 9.31 8.48* 9.01 8.87 9.00 9.69 9.38 9.06
W6S 7.85 7.65* 7.64* 7.65* 7.65* 7.69 8.12 8.01* 7.82

*Well pumped dry during purging, no sample collected,;
** Well destroyed during April 2015 storms
- Well dry

Interpreted groundwater flow directions are shown in Figures 8 to 16. Groundwater flow
directions in the shallow aquifer are predicted to be generally to the north to north east.

Figure 8: July 2013 Shallow Groundwater Flow Direction
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Figure 10: February 2014 Shallow Groundwater Flow Direction
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Figure 12: November 2014 Shallow Groundwater Flow Direction
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Figure 14: June 2015 Shallow Groundwater Flow Direction
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Figure 16: December 2015 Shallow Groundwater Flow Direction

Groundwater Plume Monitoring

18



Capped Waste Stockpile, 2015 Annual Groundwater Monitoring Report 19

6.2

6.3
6.3.1

As shown in the groundwater flow plots, a decline in the phreatic surface (top of the groundwater
table) is evident in the area between the Capped Waste Stockpile and the start of the southern
vegetation impact area between the February 2014 GME and the November 2014 GME. This is
the result of the commissioning of the leachate interception trench in May 2014. Wells close to
the north-eastern corner of the Capped Waste Stockpile, including W1S, W2S, W7S and W7M
were dry in the June 2014 GME and November 2014 GME, indicating a drawdown of water at the
interception trench.

Shallow Aquifer — pH Levels

The leachate plume has an elevated pH, with the pH of leachate impacted groundwater generally
exceeding 9. Shallow aquifer pH levels for the nine GMEs completed between July 2013 and
December 2015 are summarised in Figure 17. Well W3SA was destroyed in the April 2015
storm. As well W3SA had only one data point, and it has been removed from the results.

The pH levels within the shallow groundwater monitoring wells within Section 1 and Section 2
remained generally stable from November 2014 to December 2015 at levels greater than 8.5.
There has been an increase in pH at well E4, located approximately 50m east of the interception
trench on the eastern edge of the plume, from 8.84 in February 2015 to 10.57 in December
2015.

The pH levels in wells W1S, W3S, W5S and N9 were consistently below 9 in the four 2015 GMEs
although groundwater in these wells is impacted with leachate.

1

10
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—— Lowland Rivers pH Guideline (low)

—— Lowland Rivers pH Guideline (high)
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Figure 17: pH Levels in Shallow Wells

Shallow Aquifer — Key Chemical Concentrations

Fluoride

Comparison of fluoride concentrations between the five GMEs completed between July 2013 and
December 2015 is summarised in Figure 18. Well W3SA was destroyed in the April 2015 storm.
As well W3SA had only one data point, and it has been removed from the results.

Groundwater Plume Monitoring
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Figure 18: Fluoride Concentrations in Shallow Wells

Between November 2014 and December 2015, fluoride concentrations in wells along Section 1
that were not dry (W2D, W7M and Pump) generally stabilised or decreased (see Figure 19). In
2015, the fluoride concentration in W2D had stabilised at 1300mg/L, while fluoride
concentrations in wells W7M and E5 (when well was not dry) have decreased. Since November
2014, the fluoride concentration in the well Pump has fluctuated between 200mg/L and 680mg/L,
as shown below in Figure 19.
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Figure 19: Fluoride Concentrations in Section 1

Fluoride concentrations further from the source generally decreased in 2015, as shown in Figure
20. The largest decrease in fluoride concentrations was observed in well E4, located
approximately 50m east of the interception trench. A decrease in fluoride concentrations was also
observed in wells A7, W3S, WA4S on Section 3 located approximately 150m down gradient of the
source. Fluoride concentrations in leading edge wells further from the plume source, E11 and N9,
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have decreased since February 2015, indicating the leachate trench is now reducing fluoride
concentrations at the plume’s leading edge.
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Figure 20: Fluoride Concentrations in Shallow Wells Down-Gradient of the Interception
Trench

6.3.2 Cyanide

6.3.2.1 Total Cyanide

A summary of the Total Cyanide concentrations in the Shallow groundwater monitoring wells is
provided in Table 6.4 below.

Table 6.4: Comparison of Total Cyanide Concentrations in Shallow Wells (mg/L)
Well | Jul-13 | Nov-13 | Feb-14 Jun- Nov-14 | Feb-15 | Jun-15 Sep- Dec-
ID 14 15 15
W1s 1.7 0.98 0.87 - - 15 1.1 - -
W2S | o0.41 0.49 - - - - - - -
W2p* 170 160 170 240 260 200 270 290 290
ES 42 43 43 - - - 69 - -
PUMP | 171 0.76 6.2 - 120 58 9.3 110 48
W7S | 0.096 0.45 - 37 - - - - -
W7M 63 78 86 - 200 130 180 100 83
E4 130 140 130 160 65 41 25 99 35
A7 96 88 920 89 110 78 100 66 62
W3S 34 38 36 53 41 25 24 28 19
W3SA _ 16 _ _ - _ _ _ -
W4S - 41 - - - - 330 34 7.4
Ell 17 17 21 32 17 7.7 0.49 9.4 -
W5S 1.7 1.7 - 2 - 9.3 2.3 3 0.63
N8 4 0.34 0.44 0.54 0.53 6.6 0.69 0.6 1.2
N9 4.5 12 - 13 21 13 1.2 0.95 -
W6S 19 - - - - 12 14 - 19

Groundwater Plume Monitoring
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Total Cyanide concentrations within the samples collected from W2D increased from 170 mg/L in
February 2014 to 290 mg/L in December 2015. Total Cyanide concentrations within the samples

collected from W7M fluctuated from 63 mg/L in July 2013 to 200 mg/L in November 2014. The
concentrations then decreased to 83 mg/L in December 2015. Total Cyanide concentrations in
wells on the edge of the plume have decreased. Fluoride concentrations in well E4, located
approximately 50m east of the interception trench, decreased from 160mg/L in July 2014 to
35mg/L in December 2015. This indicates the removal of groundwater impacted by leachate via
the interception trench has reduced Total Cyanide concentrations at a short distance from the

source.

Total Cyanide concentrations in the leading edge well further from the plume source, N9, has
decreased from 21 mg/L in November 2014 to 0.95 mg/L in December 2015. This decrease
indicates the interception trench is now reducing Total Cyanide concentrations at the plume’s

leading edge.

6.3.2.2 Free Cyanide

A summary of the Free Cyanide concentrations in the Shallow groundwater monitoring wells is

provided in Table 6.5 below.

Table 6.5: Comparison of Free Cyanide Concentrations in Shallow Wells (mg/L)

Well 1D Feb-15 June-15 Sep-15 Dec-15
Wi1Ss 0.004 <0.4 - -
W2S - _ _ _
W2p* 0.030 <4 0.058 0.88

ES5 - <0.8 - -
PUMP 0.021 <0.08 0.029 0.10
W7S - - - R
W7M 0.020 <2 <0.04 0.21
E4 <0.004 <0.4 <0.04 0.032
A7 0.011 <2 <0.02 0.19
W3S <0.004 <0.4 <0.02 0.023
W3SA - - - -
W4S - <4 <0.04 -
Ell 0.005 <0.004 <0.004 0.033
W5S <0.004 <0.4 <0.02 -
N8 <0.004 <0.4 <0.02 0.005
N9 <0.004 <0.4 <0.02 <0.004
W6S 0.019 <0.4 - 0.058

- Well dry at time of sampling

The majority of Free Cyanide samples collected from the shallow groundwater monitoring wells
were below the limit of reporting (LOR). However, it is noted that the Practical Quantitation
Limits (PQLs) for free cyanide were raised in the July and September 2015 GMEs due to the high
dilution required for total cyanide results to be reportable within the calibration range.

Concentrations of Free Cyanide are significantly lower than concentrations of Total Cyanide in the
shallow aquifer, indicating that the majority of the cyanide within the leachate is in a complex
form. The form of cyanide may be a Weak Acid Dissociable (WAD) complex or a strongly

complexed form that has no environmental impact.
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6.3.3 Aluminium

23

A summary of the Aluminium (Total) concentrations in the Shallow groundwater monitoring wells
is provided in Table 6.6 below.

Table 6.6: Comparison of Total Aluminium Concentrations in Shallow Wells (mg/L)
Well ID Jul-13 | Nov-13 | Feb-14 | Jun-14 | Nov- | Feb- | June- | Sep-15 | Dec-
14 15 15 15
W1S 121 130 27 - - 120 1200 - -
W2S 91.5 33 - - - - - - -
W2D* 2.86 0.6 0.67 1.4 44 0.03 0.19 0.03 3.5
ES 0.33 0.52 2.5 - - - 3 - -
PUMP 58.1 60 17 - 310 370 120 610 97
W7S 415 42 - 210 - - - - -
W7M 11.4 2.3 45 - 21 0.99 32 8.7 7.8
E4 0.379 0.89 0.4 3.2 35 46 49 53 -
A7 0.208 4.7 0.7 0.26 0.71 1.7 2.7 0.61 0.72
W3S 11.7 2.6 7.1 9.2 5.3 34 4.4 24 92
W3SA - 4.3 _ _ - _ - - -
W4S - 3.6 - - - - 2.3 13 -
Ell 23 23 4 7.8 3.6 5 2.5 11 2.7
W5S 13 13 - 15 - 22 7 31 -
N8 0.102 12 0.11 0.3 91 1.8 29 5.3 3.4
N9 14.7 62 - 130 8 14 22 0.89
W6S 60.1 - - - 3.5 7.7 - 22

6.4

- Well dry at time of sampling

The concentrations of total Aluminium within the shallow groundwater wells have generally
fluctuated between November 2014 and December 2015. The majority of concentrations in the
groundwater wells were <100mg/L, with the exception of PUMP. Concentrations of total
Aluminium of 610 mg/L was detected in the sample from PUMP in September 2015.

Deep Aquifer — Depth to Groundwater and Flow Direction
Comparison of depth to water between the nine GMEs completed between July 2013 GME and
December 2015 is included in Table 6.7. Comparison of depth to groundwater between the

GMEs indicates groundwater levels have remained stable in the deep aquifer between the nine
monitoring events. Well W1D is an exception to this, with water levels decreasing over 2m
between the July 2013 GME and the June 2014 GME, with a slight rebound in November 2014.

Table 6.7: Comparison of Depth to Water in Deep Wells (mAHD
Well ID Jul-13 Nov- Feb- Jun- Nov- Feb- Jun- Sep- Dec-
13 14 14 14 15 15 15 15
W1D 10.85 10.91 9.33 8.70 9.11 - 8.51 8.02 8.58
W2D 12.19 12.31 11.79 11.46 11.18 10.46 11.96 11.68 11.57
E5D 11.69 11.63 11.56 11.61 11.56 11.61 11.57 11.52 11.72
W3D 5.61 - - 5.53 5.46 5.5 5.59 5.68 -
WA4D 5.54 5.46 5.44 5.46 5.37 5.94 - - -
W5D 5.39 5.32 5.30 5.36 5.32 5.31 5.45 5.52 5.30
N2 4.99 4.86 4.79 4.90 4.96 5.92 5.08 5.12 5.15
G2 5.63 6.50 6.55 6.55 6.49 6.48 6.62 6.68 5.71
W6D 5.13 5.11 5.19 5.20 5.12 5.09 5.30 5.40 5.39

- Well dry at time of sampling
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Groundwater flow direction plots are provided below in Figures 21 to 29 and show groundwater
flow direction in the deep aquifer is consistently to the north-east. The deep aquifer contours
show little variation between June 2013 and December 2015. There is a consistent gradient from
11m bgs near E5D to 6m bgs near W4D, then the gradient shallows through the northern
vegetation impact area.

Figure 21: July 2013 Deep Groundwater Flow Direction

Figure 22: November 2013 Deep Groundwater Flow Direction
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Figure 24: June 2014 Deep Groundwater Flow Direction
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W50

Figure 26: February 2015 Deep Groundwater Flow Direction

Groundwater Plume Monitoring

26



Capped Waste Stockpile, 2015 Annual Groundwater Monitoring Report

Figure 28: September 2015 Deep Groundwater Flow Direction
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Figure 29: December 2015 Deep Groundwater Flow Direction

6.5 Deep Aquifer — pH Levels
The deep aquifer has generally not been impacted by leachate and the pH levels should reflect
this, with pH levels below 9 anticipated. Deep aquifer pH levels for the nine GMEs between July
2013 and December 2015 are summarised in Table 6.8.

The pH levels in the deep groundwater wells have remained generally stable from July 2013 to
December 2015, with pH levels less than 9. Elevated pH levels in wells W1D, W4D, W5D, N2 and
G2 in December 2015 are considered to be due to damage incurred to the pH probe during the
sampling event and are considered unreliable.

The pH levels in the deep wells are considered to be indicative of the natural conditions at the
site. The natural pH conditions are slightly acidic to neutral, with pH conditions generally below
the trigger values for lowland rivers of 6.5 to 8 (ANZECC 2000).

Table 6.8: Comparison of pH Levels in Deep Wells
Well 1D Jul-13 Nov- Feb- Jun- Nov- Feb- | Jun- Sep- Dec-
13 14 14 14 15 15 15 15
W1D 6.98 6.62 6.7 6.71 6.63 - 6.82 6.79 8.48*
E5D 7.22 7.29 7.53 7.44 8.32 6.8 7.23 7.23 7.18
W3D 5.91 - - 4.38 3.56 3.29 4.89 3.62 -
W4D 6.02 5.7 5.7 5.4 5.36 4.69 - 5.18 9.9*
W5D 6.02 6.32 6.1 6.11 6.11 5.34 - 6.32 8.37*
N2 3.26 6.54 4.01 3.94 3.54 3.34 6.61 5.81 8.09*
G2 6.04 6.09 6.09 6.1 6.03 5.7 6.01 6.04 7.87*
W6D 6.49 6.11 5.75 5.83 5.54 8.22 5.84 5.81 5.5

*Elevated pH for December 2015 is considered to be a result of damage incurred to the pH probe during fieldworks.
- Well dry at time of sampling
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6.6
6.6.1

Deep Aquifer — Key Chemical Concentrations
Fluoride

Comparison of fluoride concentrations in the nine GMEs completed between July 2013 and

December 2015 is included in Table 6.9.

Soluble Fluoride concentrations in wells W1D, E5D and N2 exceed the site guidelines for Soluble

29

Fluoride.
Table 6.9: Comparison of Soluble Fluoride Concentrations in Deep Wells (mg/L)
Well ID Jul-13 | Nov-13 | Feb-14 | Jun-14 | Nov-14 Feb- Jun- Sep- Dec-
15 15 15 15
W1D 39 5.4 3.5 5.1 3.3 - 4.4 3.5 2.6
E5D 1.21 40 44 23 12 18 16 14 16
W3D 1.23 - - 0.19 0.41 0.22 0.3 0.3 -
w4D 1.48 1.7 1.3 0.41 1.6 1.1 - 0.2 -
W5D 20 0.51 0.59 0.65 0.53 0.44 - 0.4 0.5
N2 0.43 6.2 1.9 1.4 0.74 0.49 8.1 1.4 1.4
G2 0.28 0.28 0.25 0.28 0.28 0.28 0.3 0.3 0.3
W6D 1.19 0.25 0.21 0.4 0.19 0.3 0.1 0.1 -

- Well dry, no sample taken

Between the initial GME in July 2013 and the second GME in November 2013, the fluoride
concentration in wells W1D and W5D decreased from 39mg/L and 20mg/L respectively to around
5mg/L and 0.5mg/L respectively. The fluoride concentrations in these wells have remained stable

at the lower concentrations in subsequent GMEs, as shown below in Figure 30.

During the same period, the fluoride concentration in E5D increased from 1.21mg/L to 40mg/L.

This well is located on Section 1 close to the source. Following the installation of the leachate

interception trench, fluoride concentrations in E5D decreased from 44mg/L in February 2014 to

12mg/L in November 2014 and has remained stable at the lower concentration in subsequent

GMEs, as shown below in Figure 30.

Fluoride concentrations in other deep wells have generally been stable, with only minor

fluctuations in concentrations.
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Figure 30: Fluoride Concentrations in Deep Wells
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6.6.2 Total Cyanide
Total Cyanide concentrations have generally remained stable (<2 mg/L), with the exception of
E5D. Total Cyanide concentrations in E5D decreased from 17 mg/L in February 2014 to 3 mg/L in
December 2015.
Table 6.10: Comparison of Total Cyanide Concentrations in Deep Wells (mg/L)
Well ID | Jul-13 | Nov-13 | Feb-14 Jun- Nov-14 | Feb-15 | June-15 | Sep-15 | Dec-15
14
W1D 1.3 0.67 0.54 0.57 1.3 1.3 0.77 0.77 0.71
E5D 4.4 14 17 8.8 4.4 6.8 2.9 1.2 3
W3D 0.038 - - 0.005 <0.04 0.08 0.013 0.008 -
W4D 0.16 0.13 0.011 <0.004 | <0.04 0.007 - - -
W5D 0.025 0.039 0.069 0.016 <0.04 0.005 - 0.005 0.008
N2 <0.004 0.077 0.005 0.004 <0.04 0.009 0.021 0.05 0.032
G2 <0.004 0.028 <0.004 | <0.004 | <0.04 <0.004 | <0.004 | <0.004 | <0.004
W6D 0.013 0.016 0.01 0.017 <0.04 0.008 <0.004 | <0.004 -
- Well dry, no sample taken
Free Cyanide from all deep groundwater well samples analysed between February 2015 and
December 2015 were below the LOR.
Table 6.11: Comparison of Free Cyanide Concentrations in Deep Wells (mg/L)
Well 1D Feb-15 June-15 Sep-15 Dec-15
W1D - <0.2 <0.2 <0.2
E5D <0.004 <0.4 <0.4 <0.4
W3D <0.004 <0.004 <0.004 <0.004
w4D <0.004 - - -
W5D <0.004 - - -
N2 <0.004 <0.004 <0.004 <0.004
G2 <0.004 <0.004 <0.004 <0.004
W6D <0.004 <0.004 <0.004 <0.004
- Well dry, no sample taken
6.6.3 Total Aluminium

Total Aluminium concentrations have generally remained stable (<10 mg/L), with the exception
of N2. Total Aluminium concentrations in N2 increased from 6.7 mg/L in November 2014 to 28
mg/L in February 2015. These concentrations then decreased to 3.4 mg/L in June 2015. These
concentrations have then remained generally stable until December 2015.

The majority of Total Aluminium concentrations detected from July 2013 to December 2015
exceed the 95% Protection site guideline. The Total Aluminium concentrations detected in well N2

exceeded the Irrigation, Stock Watering and Recreational site guidelines in February and
December 2015.

Table 6.12: Comparison of Total Aluminium Concentrations (mg/L) in Deep Wells
Well ID | Jul-13 | Nov-13 | Feb-14 | Jun-14 | Nov-14 | Feb-15 | June- Sep- Dec-
15 15 15

W1D 21.2 0.9 2.4 2.4 0.26 0.26 4 0.95 0.4
E5D 1.697 1.5 110 2.2 3.3 3.4 2.1 2.1 4.3
W3D 0.7 - - 0.58 0.72 0.76 0.81 0.04 -
w4D 0.794 0.48 0.19 0.27 0.5 0.35 - - -
W5D 0.323 0.04 0.02 0.02 0.05 0.16 - 0.99 0.54
N2 5.771 3 4.6 4.5 6.7 28 3.4 2.4 9.1
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G2

0.115

0.1

0.04

1.2

2.1

2.9

4.1

1.8

W6D

1.087

0.06

0.04

1.2

0.5

0.12

0.19

0.74

- Well dry at time of sampling

PERFORMANCE OF LEACHATE INTERCEPTION TRENCH

Six rounds of GMEs have been completed following the installation of the leachate trench in April
2014, with 3 rounds completed prior to the installation of the trench. The leachate interception
trench was installed at the toe of the Capped Waste Stockpile immediately upgradient of the
wells on Section 1 in April 2014. The leachate interception trench was designed to intercept and
collect shallow, perched groundwater impacted by leachate through a slotted pipe under vacuum,
refer to Figure 6 in Appendix 1. This leachate impacted groundwater is pumped directly to the
East Surge Pond, for disposal of via irrigation following pumping to the North Dam.

The e leachate interception trench was immediately effective at reducing groundwater levels in
the immediate vicinity of the toe of the Capped Waste Stockpile. This was evident from
monitoring in wells along Section 1, where shallow wells W2S, E5 and W7S were observed to be
dry or to pump dry since the June 2014 GME. This indicated that the leachate interception trench
is operating as designed and that a reduction in the volume of leachate flowing into groundwater
down-gradient of the Capped Waste Stockpile has be achieved.

Following the installation of the leachate interception trench, fluoride concentrations in the most
impacted well on Section 1, W2D, initially increased and have now stabilised at 1300mg/L.
Fluoride concentrations at other wells on Section 1 that continue to have groundwater have
either fluctuated (PUMP) or reduced (W7M) since the installation. The increase and fluctuations in
fluoride concentrations on Section 1 wells indicates that the leachate is concentrating in the area
around Section 1, likely due to the vacuum created around the leachate interception trench.

Well E4 is located on the eastern edge of the plume approximately 50m east of the interception
trench. Fluoride concentrations in this well started to reduce in June 2014 and have reduced from
699mg/L in July 2013 to 300mg/L in December 2015, indicating that the leachate interception
trench has reduced fluoride concentrations in groundwater on the eastern edge of the plume.

There are two leading edge wells, E11 and N9, see Figure 5 in Appendix 1. Since the
installation of the leachate interception trench, the fluoride concentration in well E11 has
fluctuated from 160mg/L in June 2014 to 96mg/L in December 2015 with a maximum of
230mg/L in February 2015. In contrast, fluoride concentrations in well N9 have reduced from a
200mg/L in November 2013 to 9mg/L in December 2015. The largest decline in fluoride
concentrations occurred between February 2015 (210mg/L) and June 2015 (24mg/L).

The leachate interception trench has shown no impact to the deep aquifer, with the depth to
groundwater and groundwater flow direction showing no variation from prior to the installation to
after. The leachate interception trench was designed to intercept the shallow groundwater system
only.

Whilst results generally appear to show that the installation of the leachate interception trench is
reducing the mass of leachate entering the aquifer, it is also noted that the migration of leachate
to groundwater is highly rainfall dependent as is the movement of groundwater within the
shallow aquifer. Further monitoring is required to assess the temporal behaviour of the leachate
impacted groundwater and the true effects of the interception trench.
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8. CONCLUSION

Monitoring of groundwater down-gradient of the Capped Waste Stockpile was initiated to assess
the impacts to groundwater from leachate and to provide a temporal and spatial evaluation of
these impacts.

Nine groundwater monitoring events (GMEs) were completed in July 2013, November 2013,
February 2014, June 2014, November 2014, February 2015, June 2015, September 2015 and
December 2015. Each GME included the sampling and analysis of groundwater from 25 wells
located on five sections along the length of the leachate impacted groundwater plume down
gradient of the Capped Waste Stockpile. Physico-chemical parameters were recorded and
groundwater samples were analysed for soluble fluoride, total cyanide, free cyanide and total
aluminium. In May 2014, a leachate interception trench was constructed to intercept and remove
shallow groundwater and leachate. Evaluation of trench performance formed part of the
evaluation.

The groundwater monitoring completed to date has found:

e Groundwater flow is interpreted to be north to north-east in both the shallow and deeper
parts of the aquifer. This is consistent with historical observations;

e Groundwater is drawn down within the shallow groundwater wells around the interception
trench since the commissioning of the trench in May 2014 providing evidence that the trench
is operating as designed;

e Decreasing concentrations of key analytes are generally observed since installation of the
trench. Specifically groundwater concentrations of key analytes have decreased at the
leading edge of the plume;

e Fluoride concentrations in the deep aquifer remain low and this aquifer appears unimpacted
by leachate, with the exception of E5D. The concentrations of fluoride in E5D are elevated,
however have decreased from February 2014 to December 2015. The absence of impacts in
the deeper aquifer continues to show that the connection between the a shallow and deeper
aquifer is semi-continuous;

e The groundwater table in the deep aquifer shows a lack of response to the leachate
interception trench.

Monitoring of groundwater and operation of the toe leachate interception trench is proposed to

continue until remediation of the Capped Waste Stockpile is completed. A further annual report
will be prepared in 2017, following an additional four GMEs.
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A quality assurance assessment for the 2015 reporting period is presented in Table A and B
below and covers the four Groundwater Monitoring Events (GMEs) completed in February 2015,
June 2015, September 2015 and December 2015.

Table A: QA/QC — Sampling and Analysis Methodology Assessment

Sampling Methodology

Ramboll Environ Assessment

Sampling Pattern and
Locations

Prior to the commencement of the GMESs, the leachate plume
originating from the Capped Waste Stockpile was delineated
through staged fieldwork and reported in ENVIRON (2013)
‘Plume Delineation Report, Alcan Mound’. From the delineation
work, 19 new groundwater wells were installed on five sections
along the length of the plume to assist with groundwater
monitoring. The five sections are approximately 60m apart and
extend from the toe of the Capped Waste Stockpile to the
leading edge of the leachate plume. Groundwater wells target
both the shallow and deep aquifer.

Groundwater wells located on five sections were selected for
the 2015 GMEs. Each section provides a cross section of the
leachate plume at different length along the known location of
the plume. One of the wells, W3SA, was destroyed in the April
2015 storm and has not been replaced.

Sampling Density

Twenty five groundwater wells were selected for sampling for
the 2015 GMEs on five sections along the length of the leachate
plume. As the leachate plume is approximately 300m in length,
there is one section per 60m.

Sample depths

Both shallow groundwater (leachate plume) and the deep
aquifer were sampled as part of the 2015 GMEs.

Sample Collection Method

For the 2015 GMEs, groundwater samples were collected using
low flow methods. Groundwater samples were collected directly
into laboratory-supplied bottles. Disposable gloves were worn
during sample collection.

Decontamination Procedures

Dedicated disposable tubing was used to collect the
groundwater samples. A short piece of silicone tubing was
retained in the peristaltic pump and used for all wells. This
tubing was decontaminated between sampling locations by
washing with a solution of Decon90 and potable water.

Sample handling and
containers

All groundwater samples were placed into laboratory-supplied
bottles that were prepared with the required preservatives by
the laboratory. Groundwater samples were placed on ice
following collection and during transportation to the laboratory.

Chain of Custody

Samples were transported to the laboratory under chain of
custody conditions. The chain of custody forms were signed by
the laboratory on receipt of the samples.

Detailed description of field
screening protocols

A water quality meter was used to collect field data, including
temperature, pH, electrical conductivity, reduction/ oxidation
potential and dissolved oxygen. These parameters were
recorded during purging until they stabilised, with subsequent
readings within 10% of each other.

Calibration of field equipment

The water quality meter was hired from a rental company who
calibrated the equipment prior to hire.

Groundwater Plume Monitoring




Capped Waste Stockpile, 2015 Annual Groundwater Monitoring Report

Table A: QA/QC — Sampling and Analysis Methodology Assessment

Sampling Methodology

Ramboll Environ Assessment

It is noted that the water quality meter appears to have been
damaged in the December 2015 GME and elevated pH levels in
wells W1D, W4D, W5D, N2 and G2 in December 2015 are
considered unreliable.

Sampling Logs

Field parameter sheets for the 2015 GMEs are included in
Appendix 5.

Table B: QA/QC — Field and Lab Quality Assurance and Quality Control

Field and Lab QA/QC

Ramboll Environ Comments

Field quality control samples

In general, intra-laboratory duplicate groundwater samples were
analysed at a rate of 10% and inter-laboratory duplicate
groundwater samples were analysed at a rate of 5% during the
five GMEs. No rinsate blank samples were collected.

A summary of the field quality control samples collected during
each GME is outlined below.

GME Intra-lab Dups Inter-lab Rinsate
Dups Blanks

Feb G2/QA1L, E11/QA3 | G2/QA2 QB1

2015

June PUMP/QA100, W7M/QA200 | QA300

2015 W7M/QA101

Sept PUMP/QA100, W7M/QA200 | QA300

2015 W7M/QA101,

Dec W2D/QA101 W2D/QA201 | QA301

2015

Field quality control results

Intra- and inter-laboratory duplicate results for each GME are
presented in Table C.

February 2015: Relative Percent Differences (RPDs) for fluoride
total cyanide and free cyanide and aluminium were less than
50%, aside from total cyanide in one intra-laboratory duplicate
pair and aluminium in the inter-laboratory duplicate pair. Both
RPD results marginally exceeded 50%.

June 2015: Relative Percent Differences (RPDs) for fluoride,
total cyanide, free cyanide and aluminium were less than 50%,
aside from aluminium in the intra- and inter-laboratory duplicate
pairs. Both duplicate results were similar at 3.4mg/L, indicating
that the primary result may be incorrect and should be
considered approximate only.

September 2015: Relative Percent Differences (RPDs) for the
primary and intra-laboratory duplicate pair of W7M/QA101
exceeded 50%. RPDs for the inter-laboratory duplicate pair
were less than 50% aside from aluminium. Aluminium RPDs for
all primary/ duplicate pairs exceeded 50%. The high RPDs are
likely due to sediment within the samples and the aluminium
results for this sampling round should be considered
approximate.
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Table B: QA/QC — Field and Lab Quality Assurance and Quality Control

Field and Lab QA/QC Ramboll Environ Comments

December 2015: Relative Percent Differences (RPDs) for
fluoride, total cyanide, free cyanide and aluminium are less than
50%.

Rinsate blank results were all less than the limits of reporting for
all 2015 sampling rounds.

NATA registered laboratory Envirolab was used as the primary laboratory and ALS was
and NATA endorsed methods used as the secondary laboratory. The laboratory certificates
are NATA stamped.

Analytical methods Summary analytical methods were included in the laboratory
test certificates.

Holding times Review of the COCs and laboratory certificates indicate that
holding times were met.

Practical Quantitation Limits PQLs for all groundwater analytes were below the site

(PQLs) assessment criteria, except for free cyanide in the July 2015

and September 2015 GMEs. Envirolab indicates that the PQL
was raised for free cyanide due to the high dilution required for
total cyanide results to be reportable within the calibration

range.
Laboratory quality control Laboratory quality control samples including duplicates,
samples laboratory control samples, matrix spikes, surrogate spikes and

blanks were undertaken by the laboratories at appropriate
frequencies.

Laboratory quality control The results for laboratory soil duplicates, laboratory control
results samples, matrix spikes and surrogates were acceptable and no
detections were made in blank samples.

Table C: QA/QC — Duplicate Analysis Results February 2015

G2 QA1 RPD G2 QA2 RPD E1l1l QA3 RPD
% % %
Fluoride 0.28 0.28 0.0 0.28 0.4 35.3 230 240 4.3
Cyanide <0.004 | <0.004 | 0.0 <0.004 | <0.004 | 0.0 7.7 13 51.2
Free <0.004 | <0.004 | 0.0 <0.004 | <0.004 | 0.0 0.005 0.005 0.0
Cyanide
Aluminium | 2.9 2.8 3.5 2.9 1.62 56.6 5 5.2 3.9
Table C: QA/QC — Duplicate Analysis Results June 2015
PUMP | QA100 | RPD W7M QA101 | RPD W7M QC200 | RPD
% % %
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Fluoride 200 210 4.88 810 850 4.82 810 895 10
Cyanide 8.7 9.3 6.67 170 180 5.71 170 107 46
Free <0.08 <0.08 0.0 <2 <4 0.0 <2 <0.04 0.0
Cyanide
Aluminium | 120 120 0.0 32 3.4 162 32 3.4 162
Table C: QA/QC — Duplicate Analysis Results September 2015
PUMP | QA100 | RPD W7M QA101 | RPD W7M QA200 | RPD
% % %0
Fluoride 680 670 15 660 13 192 660 648 1.8
Cyanide 110 100 9.5 100 1.9 193 100 56.9 55
Free 0.029 0.027 7.2 <0.04 <0.004 | 0.0 <0.04 <0.004 | 0.0
Cyanide
Aluminium | 610 6200 164 8700 2100 122 8700 2270 117
Table C: QA/QC — Duplicate Analysis Results December 2015
wW2D QA101 | RPD W2D QA201 | RPD
% %
Fluoride 1300 1200 8 1300 1300 0.0
Cyanide 290 300 3.5 290 290 0.0
Free 0.88 0.67 27 0.88 0.7 23
Cyanide
Aluminium | 3.5 3 15 3.5 2.8 22

An assessment was made of data completeness, comparability, representativeness, precision and

accuracy based on field and laboratory considerations, as outlined in NSW DEC (2006) and NSW
EPA (2007) guidelines. This assessment for the 2015 GMEs is outlined is made in Table D.

Table D: QA/QC — Assessment of DQIs

DQI

Ramboll Environ Comments

Completeness

Completeness is a measure of whether all the data necessary
to meet the project objectives was collected.

As noted in Table A above, sampling locations were developed
following staged fieldwork to delineate the leachate plume.
Twenty-five groundwater wells on five sections along the length
of the leachate plume were selected to provide data for
monitoring of the leachate plume. One well, W3SA, was
destroyed during the April 2015 storm and has not been
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Table D: QA/QC — Assessment of DQIs

DQI

Ramboll Environ Comments

replaced. As this well was dry for four of the five previous
sampling events, the loss of this well is not considered to affect
the completeness of the data.

Ramboll Environ considers the 2015 GMEs to be complete.

Comparability

Comparability is a measure of confidence that the data may be
considered to be equivalent for each sampling and analysis
event.

The field investigations were completed by experienced
personnel from Ramboll Environ using standard operating
procedures. The four GMEs in 2015 were completed by Mark
Tiedeman under the supervision of Kirsty Greenfield.

The laboratory analysis was undertaken by NATA registered
laboratories using accredited analytical methods. Envirolab
Services was the primary laboratory and ALS was the
secondary laboratory for the four 2015 GMEs.

Ramboll Environ considers the groundwater data collected
during the four 2015 GMEs to be comparable. This data is also
comparable to data from the 2013/2014 GMEs.

Representativeness

Representativeness is the confidence that the data is
representative of each media present at the site.

In the field, representativeness is achieved by completing an
adequate number of sampling points to characterise and
monitor the leachate plume. As outlined in Table A, twenty-five
wells were selected on five sections along the length of the
leachate plume. Both the shallow (leachate plume) and deep
aquifer were sampled. The selection of shallow and deep wells
on sections along the length of the leachate plume is
considered to provide data that is representative of the leachate
plume in shallow groundwater and representative of the deep
aquifer.

Precision

Precision is a measure of the reproducibility of the data.

In the field, Ramboll Environ achieved precision by using
standard operating procedures for the collection of groundwater
samples and by collecting duplicate and triplicate samples for
analysis. As outlined in Table C, RPD results for duplicate
samples were acceptable aside from aluminium results in the
September 2015 GME, which should be considered
approximate only.

At the laboratory, precision is assessed using blind replicate
samples and split samples. As outlined in Table B, all results for
laboratory groundwater duplicates were acceptable and no
detections were made in blank samples.

Accuracy

Accuracy is a measure of the closeness of a measurement to
the true parameter value.

In the field, Ramboll Environ achieved accuracy by using
standard operating procedures for the collection of groundwater
samples. It is noted that the water quality meter appears to have
been damaged in the December 2015 GME and elevated pH
levels in wells W1D, W4D, W5D, N2 and G2 in December 2015
are considered unreliable.
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Table D: QA/QC — Assessment of DQIs

DQI

Ramboll Environ Comments

At the laboratory, accuracy is assessed using blind replicate
samples and split samples. As outlined in Table B, all results for
laboratory control samples, matrix spikes and surrogates were
acceptable and no detections were made in blank samples.
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Shallow

Jul13 | Nov-13 | Feb-14 | Jul14 | Nov-14 | Feb-15 | Jun-15 | Sep-15 | Dec-15 Jul13 | Nov-13 | Feb-14 | Jul14 | Nov-14 | Feb-15 | Jun-15 | Sep-15 | Dec15 Jul13 | Nov-13 | Feb-14 | Jul14 | Nov-14 | Feb-15 | Jun-15 | Sep-15 | Dec-15 Jul13 | Nov-13 | Feb-14 | Jul14 | Nov-14 | Feb-15 | Jun-15 | Sep-15 | Dec-15
Well ID Soluble Fluoride Well ID Total Cyanide Well D oH Well ID Total Aluminium
95% Fresh” - 95% Fresh * 0.007** 95% Fresh 658 95% Fresh* 0.055
Irrigation 1 wis 17 098 | o087 - - 15 11 - - wis 7.22 717 684 69 - 666 | 683 6.36 - 5
Stock 2 was 041 | o049 - - - - - - - w25 7.33 6.82 - - - - - - - 5
wis 53 69 2 - 66 120 38 - w2p* 170 160 170 240 260 200 270 290 290 w2p* 1009 [ 09 1013 | 101 994 | 999 | 1011 | 1027 [ 1034 121 130 27 - - 120 1200 - -
w2s 115 58 - - - - - - - €5 42 43 43 - - - 69 - - 3 954 | 937 | o78 - - - 914 | om - 915 33 - - - - - - -
w2p* 682 790 880 930 1080 | 1279 [ 1300 | 1300 | 1300 PUMP. 171 | o076 62 - 120 58 93 110 48 PUMP 7.45 724 | 965 | 1014 | 1001 | 995 | 987 | 1022 | 1027 286 06 067 14 24 003 019 003 35
€5 495 410 450 - - - 410 350 - w7s 00% | 045 - 37 - - - - - w7s 7.29 7.1 - - - - - - 033 052 25 - - - 3 - -
PUMP 79 51 280 550 930 740 200 680 360 w7m 63 78 86 - 200 130 180 100 83 w7m 9.81 9.87 101 | 1012 | 978 | 94 | o8 9.91 97 581 60 17 - 310 370 120 610 97
w7s 34 31 - - - - - - - 2] 130 140 130 160 65 41 25 99 35 2] 9.91 9.79 994 | o984 9.4 884 | o046 | 962 | 1057 415 22 - 210 - - - - -
w7m 878 650 730 - 910 840 810 670 540 A7 9 88 90 89 110 78 100 66 62 A7 9.63 947 | 967 | 966 924 | 856 | 945 938 10.71 114 23 5 - 21 099 32 87 7.8
2] 699 650 650 500 380 340 260 280 300 w3s 34 38 36 53 41 25 2 28 19 w3s 8.53 8.82 7.61 8.89 7.68 | 638 | 7.53 7.53 - 0379 | 089 04 32 35 46 9 53 -
A7 436 420 410 380 410 550 500 400 320 w3sA - 16 - - - - - - - w3sA - 899 N - - - - - N 0208 | 47 07 026 071 17 27 061 072
w3s 237 310 210 270 210 250 230 200 160 was - a1 - - - - 330 34 7.4 was - 9.13 - - - - 9.13 9.07 - 117 26 71 92 53 34 4.4 2 92
w3sA - 300 - - - - - - - 1 17 17 2 32 17 7.7 049 9.4 - €11 936 | 936 | 033 9.41 232 886 | 797 9.23 8.65 - 43 - - - - - - -
was - 480 - - - - 490 400 % wss 17 17 - 2 - 93 23 3 063 wss 7.37 7.37 - 7.39 - 655 | 726 7.2 - - 36 - - - - 23 13 -
€11 102 160 190 160 150 230 7.4 110 - NS 4 03¢ | o04a | os4 053 6.6 069 06 12 NS 636 | 638 6.48 653 639 611 | 649 6.69 674 23 23 a 78 36 5 25 1 27
wss 35 61 - 100 - 93 88 70 04 N9 45 12 - 13 21 13 12 095 - N9 9.16 89 N 917 891 846 | 722 7.34 7.7 13 13 - 15 - 2 7 31 -
N8 027 017 02 | 027 029 035 09 03 9 wes 19 - - - - 12 1 - 19 wes 8.87 - - 8.79 - 727 | 872 898 | 867 0102 12 011 03 o1 18 29 53 3.4
N9 85 200 - 170 210 210 2 25 - 14.7 62 - 9 130 8 14 2 089
wes 195 - - - - 200 180 - 180 60.1 - N - - 35 7.7 - 2
Deep
Jul13 | Nov-13 | Feb-14 | Jul-14 | Nov-14 | Feb-15 | Jun-15 | Sep-15 | Dec-15 Jul13 | Nov-13 | Feb-14 | Jul14 | Nov-14 | Feb-15 | Jun-15 | Sep-15 | Dec-15 Jul13 | Nov-13 | Feb-14 | Jul14 | Nov-14 | Feb-15 | Jun-15 | Sep-15 | Dec-15 Jul13 | Nov-13 | Feb-14 | Jul14 | Nov-14 | Feb-15 | Jun-15 | Sep-15 | Dec-15
Well D Soluble Fluoride Well D Total Cyanide Well ID oH Well ID Total Aluminium
95% Fresh® - 95% Fresh " 0.007** 95% Fresh 658 95% Fresh 0.055
Irigation 1 Wi 13 067 | 054 [ os57 13 13 077 [ 077 | om wio 6.98 6.62 67 6.71 6.63 - 6.82 6.79 8.48 5
Stock 2 ) 44 14 17 88 44 68 29 12 3 £5D 7.22 7.29 7.53 744 | 832 6.8 7.23 7.23 718 5
Wi 39 54 35 5.1 33 - 44 35 26 w3D 0038 - - 0005 | <004 | 008 | 0013 | o008 - w30 5.91 - - 438 | 356 | 329 4.89 3.62 wio 212 09 24 24 026 | 026 4 095 04
E5D 121 0 a0 23 12 18 16 14 16 wap 016 | 013 | ooir | <000a | <00a [ 0007 - - - wap 6.02 5.7 5.7 54 536 | 469 - 518 99 ) 1.697 15 110 22 33 34 21 21 43
W3D 123 - - 019 041 022 03 03 - W50 0025 | 0039 | 0069 | 0016 [ <004 | 0005 - 0005 | 0.008 W50 6.02 632 6.1 611 611 534 - 632 837 w30 07 - - 058 | o072 076 081 004
W4D 1.48 17 13 041 16 11 N 02 N N2 <0004 | 0077 | 0005 | 0004 | <00a | 0009 | 0021 | 005 | 0032 N2 326 | 650 | a01 394 | 350 [ 334 | 661 581 8.09 wap 0794 | o048 019 027 05 035 -
W50 20 051 059 0.65 053 044 - 04 05 G2 <0004 | 0028 | <0004 | <0.00a | <0.0a | <0.004 | <0.004 | <0.004 | <0.004 G2 604 | 600 6.09 6.1 6.03 5.7 6.01 604 | 7.7 W50 0323 | 004 | o002 002 005 016 - 099 054
N2 043 62 19 14 074 | 049 81 14 14 W6D 0013 | 0016 | oot | 0017 [ <00a | 0008 | <0004 [ <0004 | 26 6D 6.49 611 5.75 5.83 554 | 82 584 | 581 55 N2 5.771 3 46 45 6.7 28 34 24 91
G2 028 028 025 028 028 028 03 03 03 G2 0115 | 01 004 12 2.1 29 2 41 18
WD 1.19 025 021 04 019 03 01 01 - 6D 1087 | 006 | o004 12 05 012 019 074

All results in mg/L, with the exception of pH

A ANZECC 2000 95% Protection Level for Receiving Water Type

Guidelines in italics are low level reliability guidelines

**Criteria for Free Cyanide

Results shaded grey are in excess of the primary acceptance criteria




Capped Waste Stockpile, 2015 Annual Groundwater Monitoring Report

APPENDIX 4
GROUNDWATER FIELD PARAMETERS

Groundwater Plume Monitoring



Daily Field Log

<4 ENVIRON

Project No ,’}.3@0%2’0
Project Name a e A7 7amr¥orx/\6

Location /-ﬁ;f/g(,( o

Report No

Date (7/2/(3’_

Weather SLW }T

v

Contractors

Visitors

CAe n

Equipment on Site

el
g r

Activities and Observations




<2 ENVIRON
Daily Field Log

Project No /7:5 /EO Q 26 Report No
Project Name (7 o / %CW /ﬁ//éy Date /3’/2 / s

Location %‘dfg Weather (7, MW\%

Contractors Visitors

Clen W

Equipment on Site S
Uelwcle

Activities and Observations

Page_[ ob_ Signed ’@ﬁ/é/é@% | Date / )2 /



Groundwater Sampling Field Parameter Form

Ref. Number: AS130420 Date: L7/ /75
Project: Groundwater Plume Delineation Well Number: LJ3 D
Location: Hydro Sampler(s): yole
Organlc vapdr; | ‘weII ppm | Measurement device:

Depth to Groundwater: 5 /9 Measurement Device:

Correction:

Groundwater Elevation :
Depth to Immiscible Layer:
Thickness to Immiscible Layer:

Measurement Device:

3(3|3(3|3(3(3

Well Depth: 7.(C Source:
Thickness to Groundwater Column:
| PurgeMe’rhod
Volume in Casing: Purge Volume: L
L
Start Purge: End Purge:
TEMP SPEC. Comments
TIN}E {°c) COND. PH Be REclox / DS {appearance, odour, etc)
B A6 (4l 139 (¢ 3] 380~ cleai o ddpur
G4 291 | 150948358177 |62~V | Qoslllpn %
349 26-& | /50549 [>q0 27| FbnV (28570 :
1399125/ |2 09wl 3-32 [0t [(owV [ 12 “
B340 23 612.0899)| 3290 -FL24wV] (:27hp& ~ -
1 cplmg Metod
Material:
Start Sampling: | Finish Sampling:
Sample Appearance:
Pre-Sampling: pPH: Spec.Cond: Temp:
Pre-Sampling: PH: Spec.Cond: Temp:

WeII Heod Im‘egn’ry

Samples Filtered

Weather Condition:

Other:

C:A\Users\ngilberf\Desktop\GroundwaterSampling-field_par_form.doc e N V | R o N




Groundwater Sampling Field Parameter Form

Ref. Number: AS130420 Date: (2[/2 /<
Project: Groundwater Plume Delineation WellNumber:  #Ztn 1/ ) 7)
Sampler(s): /w
ppm | Measurement device:
Depth to Groundwc’rer. 2-¢ 0~ . m | Measurement Device:
Correction: m
Groundwater Elevation : m
Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m
Well Depth: 3-23,,4 m | Source:
Thickness to Groundwater Column: m
Purge Me’rhod
Volume in Casing: Purge Volume: L
L
Start Purge: End Purge:
TEMP SPEC. mments
e (°c) COND. ' pH o i DS (cpgecﬁ;ce, odour, etc)
%341 22-L[ S5/ ul ‘7’*?9?5'0) ~ WV (00 Tppur, b2con [0
3 22-%¥122G 63| §4 9L 70 -265.V32- 10 ~ rr ‘€”
%9- 2277 [ 375145 g 7L[=Z6m 0% pr &~ -

Sompllng Me’rhod:

Material:

Start Sampling:

| Finish Sampling:

Sample Appearance:

Pre-Sampling: pH:

Spec.Cond:

Temp:

Pre-Sampling: pH:

Spec.Cond:

Temp:

eIIHeod Infegnty

Sampiles Filtered

Weather Condition:

Other:

C:\Users\ngilberi\Desktop\GroundwaterSampling-field_par_form.doc

ENVIRON




Groundwater Sampling Field Parameter Form

Ref. Number: AS130420 Date: R[S
Project: Groundwater Plume Delineation Well Number: B w2 ()
Location: Hydro Sampler(s): A q)
OI’QCInICVCIpOUI’;Ih Wéll ppm [ Measurement device:

Depth to Groundwater: 2. g 7,.,,, Measurement Device:

Correction:

Groundwater Elevation :
Depth to Immiscible Layer:
Thickness to Immiscible Layer:

Measurement Device:

3(3|3|3(3(3]|3

.‘(‘:

Well Depth: b-37 A~ Source:

Thickness to Groundwater Column:
“Purge Method:

Volume in Casing: Purge Volume: L

L

Start Purge: End Purge:

TEMP SPEC. Comments
_T)IME (°c) COND. PH RO Reclok &5 _ | [(appearance, odour, etc)
SO )0 ¥ 7421005 777 44TV Y | puoin ] 13405, c1pf
o5 120y | 35 /m | T9 9] O] 1~485 V(87 s0F " €55 octd A

Y 06|91y 31-/n) 773 ]0-t5y |-¢02.¥2 7-(/’.,;,4 cofyrs ] orot

S’&Uhjl 0o.= 2oVl

Sopling ehd:

Materiatl:

Start Sampling: Finish Sampling:

Sample Appearance:

Pre-Sampling: pH: Spec.Cond: Temp:
Pre-Sampling: pH: Spec.Cond: Temp:

WeII H Integnfy o

Samples Filtered

Weather Condition:

Other:

C\Users\ngilberi\Desktop\GroundwaterSampling-field_par_form.doc € N V | R o N




Groundwater Sampling Field Parameter Form

Ref. Number; AS130420

Date:

Project: Groundwater Plume Delineation

Well Number:

g

Location: Hydro

Sampler(s):

A

Orgonlc vopours in well g -O ¥4, PPM | Measurement device:
Depth to Groundwater: Measurement Device:
Correction: m

Groundwater Elevation : m

Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m

Well Depth: 23 LA m | Source:

Thickness to Groundwater Column: m

Purge Mefhod:

Volume in Casing: Purge Volume: L
L
Start Purge: End Purge:
TEMP SPEC. Comments no ader
‘TIME (°c) COND. ,pH — Redox. 25 (appearance, odour, e'rc)
TR 1766 1060 [[7Y (057 020l [/ 27/ 151 Jromin h
VYT 126 4 | (2:152) 7931027 |~ ¢tn U704, & L
9301262 | 224\ 4951020 | -47(hlrisF P~ ~
; J ‘% ol .gﬁ |:l“"l-
Sampllng Me’rhod
Material:
Start Sampling: | Finish Sampling:
Sample Appearance:
Pre-Sampling: pH: Spec.Cond: Temp:
Pre-Sampling: pH: Spec.Cond: Temp:

Well Head Integrity:

Samples Filtered

Weather Condition:

Other:

C:\Users\ngilberf\Desktop\GroundwaterSampling-field_pcr_form.doc

ENVIRON




Groundwater Sampling Field Parameter Form

Ref. Number: A$130420 Date: 2]
Project: Groundwater Plume Delineation Well Number: 2R
Location: Hydro Sampler(s): A,

3 i M o b
Orgcnlc vapours in weII

ppm | Measurement device:

Depth to Groundwater: 2. )57 m | Measurement Device:
Correction: m
Groundwater Elevation : m

Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m

Well Depth: 5. (i wa m | Source:
Thickness to Groundwater Column: m

Purge Me’rhod

Volume in Casing: Purge Volume: L
L

Start Purge: End Purge:

TEMP SPEC. Commen
s (°c) COND., | EH D(z Redo?( s (cppecrance ?)dt;ur efc)
SU[ 22, 5] T3.0s) 675 [O9Z T8V [ e 75t (50 0NN [ oo ppei o odh

SCl 72 411022:)|6-2%| 0 J || =125l £ 57A
¥ S71225 | N2\ 679 [O 4T 127123 [V - %
3IY|22-C [{6Y(nY]| €36 |0-33 ~/l"w’6-7{4ré _ 7
Scmpllng MeThod

Material:

Start Sampling: | Finish Sampling:

Sample Appearance:

Pre-Sampling: pH: Spec.Cond: Temp:
Pre-Sampling: pH: Spec.Cond: Temp:

‘ eII Head Im‘egn’ry

Samples Filtered

Weather Condition:

Other:

C:\Users\ngilberi\Desktop\GroundwaterSampling-field_par_form.doc

ENVIRON




&

Groundwater Sampling Field Parameter Form

Ref. Number: A$130420 Date: [7 / 2 / /5
Project: Groundwater Plume Delineation Well Number: NI D
Location: Hydro Sampler(s): UG

Organic vcpours |n weII

ppm | Measurement device:

Depth to Groundwater: S - Lé m | Measurement Device:

Correction: m

Groundwater Elevation : m

Depth to Immiscible Layer: m | Measurement Device:

Thickness to Immiscible Layer: m

Well Depth: 6-03 m | Source:

Thickness to Groundwater Column: m

Purge Me’rhod

Volume in Casing: Purge Volume: L
L

Start Purge: End Purge:

TEMP SPEC. Comments

TIME (°c) COND. pH DO Redox DS (qppeorc?‘xce odour, etc)
122521 3/-0 |2 8§ |5:27 | 281 85I 1534k cleey Ao &EJ
2531225 [2-Unf|534 [ -RY | F/mV]22%0hk vt
2-5y[252 [ 64Qn (534 [ 143 [924 ) 279y & . il
Sompllng Method:

Material:

Start Sampling: | Finish Sampling:

Sample Appearance:

Pre-Sampling: pH: Spec.Cond: Temp:
Pre-Sampling: pH: Spec.Cond: Temp:

Wel Hec:d In’ren’ry

Samples Filtered

Weather Condition:

Other:

C:\Users\ngilberf\Desktop\Groundwatersampling-field_par_form.doc

ENVIRO

N




Groundwater Sampling Field Parameter Form

“J/

Ref. Number: AS130420 Date: [7/2 /135
Project: Groundwater Plume Delineation Well Number: NS <
Location: Hydro Sampler(s): /UC
[ Fleid Measirements
Organic vapours in well: ppm | Measurement device:
Depth to Groundwater: ) S (.. m | Measurement Device:
Correction: m
Groundwater Elevation : m
Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m
Well Depth: - 70,. m | Source:
Thickness to Groundwater Column: m
Volume in Casing: Purge Volume: L
L
Start Purge: End Purge:
TEMP SPEC. Comment:
TIME (°C) COND. PH DO Redox DS (opp.eorcnce,;d;ur, etc)
1303 | 274 [33€ | £ 4£] 329 7¥0nV| 134/ gppn. pronn [dreaneyc /4
13:04]26- 5 (2298 ,81 683 |2 72| 16/mV]135¢ ). > )
30571258 |2-85md| ¢ 53T 2-5Y| (?294V Iv75”,7vz W
Well Samnling
ke Bt it 5
Sampling Method:
Material:
Start Sampling: Finish Sampling:
Sample Appearance:
Pre-Sampling: pH: Spec.Cond: Temp:
Pre-Sampling: pH: Spec.Cond: Temp:

Samples Filtered

Weather Condition:

Other:

C:\Users\ngilbert\Desktop\GroundwaterSampling-field_par_form.doc

ENVIRON




Groundwater Sampling Field Parameter Form

Vi Pl

Ref. Number: AS130420 Date: (7/2]1T

Project: Groundwater Plume Delineation WellNumber: ' ™" (J(C S

Location: Hydro Sampler(s): A ) ¢,
Organic vcpours |n well ppm | Measurement device:
Depth to Groundwater: 220 m | Measurement Device:
Correction: m
Groundwater Elevation : m

Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m
Well Depth: i B A2 m | Source:
Thickness to Groundwcter Column: m
Purge Method: )
Volume in Casing: Purge Volume: L
L
Start Purge: L End Purge:

TEMP SPEC. Comments
NS (°c) COND. pH — ieiiox 165 (appearance, odour, etc)

O 79 33 -9 | 9201 & 69 (0m V367 [0rarsc  po odipo
62601969 | S-UmflT-2813.64] 18ImV] 3-7¢| crabrnel ,,
021 262 | V2] ?22(3(4 | (T4 V 3268 9rITL pa o

Scmplig Method:

Material: !

Start Sampling: | Finish Sampling:

Sample Appearance:

Pre-Sampling: PH: Spec.Cond: Temp:
Pre-Sampling: pH: Spec.Cond: Temp:

g“f\mr; ealis F

ol i --.»,a£r s il

Well Head Integrity: -
Samples Filtered
Weather Condition:

Other:

C:\Users\ngiberi\Desktop\GroundwaterSampling-field_par_form.doc € N V | R O N




Groundwater Sampling Field Parameter Form

Ref. Number: AS130420 Date: 2/2/($"
Project: Groundwater Plume Delineation Well Number: AT
Location: Hydro Sampler(s): NG

Orgonlc vopours in weII

ppm | Measurement device:
Depth to Groundwater: S- LO m | Measurement Device:
Correction: m
Groundwater Elevation : m
Depth to Immiscible Layer: m | Measurement Device:
Thickness fo Immiscible Layer: m
Well Depth: STl m | Source:
Thickness to Groundwater Column: m

e Mefhod

Volume in Casing: Purge Volume: L
L
Start Purge: End Purge:
TEMP .
TIME (°c) égilCD. pH DO Redox 10§ (oppecgc::?::]: ?)rgcs)ur, etc)
K“r% 2% G212 w —
631124 | 23008 (27621 | 5O VI9929 00~ (lca oo 4o
OrZ’Cr 22 Y1 1132816S7| (39| 7G4V (7%ppn . = “
W3y 22-2 | 45527 00| [/ | 770 UE7¢2h0.. - 7
361209 | e8| g-22] /&7 77,0 )*77//,54'\\ e -
Sampng e'rod
Material:
Start Sampling: | Finish Sampling:
Sample Appearance:
Pre-Sampling: pH: Spec.Cond: Temp:
Pre-Sampling: pH: Spec.Cond: Temp:
Wel Head Im‘egn’ry
Samples Filtered
Weather Condition:
Other: F)Hf Lo 0ol ot s chs_e [ R ND
TN A Y (0. ppsa Noy S

~ ot
|

-/

C:\Users\ngilberf\Desktcp\GroundwaterSampling-field_par_form.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130420 Date: ; Z/2 s
Project: Groundwater Plume Delineation Well Number: (). 2
Location: Hydro Sampler(s): /(/4’ .

Orgonlc vopours in weII

ppm | Measurement device:
Depth to Groundwater: 7. g( m | Measurement Device:
Correction: m
Groundwater Elevation : m
Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m
Well Depth: /]$55m ., m|Ssource:
Thickness to Groundwater Column: m

Purge Me’rhod

Volume in Casing: Purge Volume: L

L

Start Purge: End Purge:

TEMP SPEC. Comment

TIME {°c) COI\?D. PH DO Redox L DS (oppeqrcnce,idcs)ur, etc)
/37 25,'8 3/2"7\} S'SX— ('757 "'3(//;/[, /72,' « L@Mﬁﬂ“n o 6’6{614/
(387124 . 2| %€7n3|S€0 [ (490 [-3SnV[2-75Ppk ~7 /
/40 | 23-6 | 466 8|5-76 [[-20 -31m '2—%/ 4~ y
Samplmg Me’rhod

Material:

Start Sampling: | Finish Sampling:

Sample Appearance:

Pre-Sampling: pH: Spec.Cond: Temp:
Pre-Sampling: pH: Spec.Cond: Temp:

WeII Heqd Infegn’ry o 1 =

Samples Filtered Ay plicca_ GLA | E(JA) .

Weather Condition: ’ ) i

Other:

C:\Users\ngilberf\Deskiop\Groundwatersampling-field_par_form.doc

ENVIRON




Groundwater Sampling Field Parameter Form

Ref. Number: AS130420 Date: /7/2/75
Project: Groundwater Plume Delineation Well Number: /¢
Location: Hydro Sampler(s): /’/g "
Organic vapours in well: ppm | Measurement device:
Depth to Groundwater: 2 -3 C  m | Measurement Device:
Correction: m
Groundwater Elevation : m
Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m
Well Depth: & (7w . m | Source:
Thickness to Groundwater Column: m
Purge Method:
Volume in Casing: Purge Volume: L
L
Start Purge: End Purge:
TEMP SPEC. Comments
TW,"? (°C) . COND._ pH DO Redox TS | (appearance, odoﬁr <
[[{L 775 [$926] | 617 [ (-0 [<(76-VI3 2l [ihf bwon b ro
112126 4] 4493, )| C- 10 | €K T77 Y0 4 7 ~C 7
(LIS U798 (07 05 k1 |T074% - !
(18247 [ 7248 (67 |0 S |- 1Bm N {714 -
L1 28 K| &3 (L1l [032 | —(@o"s3cpeC = <
Scmpllng Me’rhod
Material:
Start Sampling: Finish Sampling:
Sample Appearance:
Pre-Sampling: PH: Spec.Cond: Temp:
Pre-Sampling: pH: Spec.Cond: Temp:

WeII Head Im‘egrlty
Samples Filtered
Weather Condition:
Other:

C:\Users\ngilbert\Desktop\GroundwaterSampling-field_par_form.doc € N V l R O N




Groundwater Sampling Field Parameter Form

Ref. Number: AS130420 Date: 17/2/15
Project: Groundwater Plume Delineation WellNumber: A4/ 9
Location: Hydro Sampler(s): 4/4
A Orgonlc vapours in weII ppm | Measurement device:
Depth to Groundwater: 2 =2 m | Measurement Device:
Correction: m
Groundwater Elevation : m
Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m
Well Depth: < (£ 47. m|Source:
Thickness to Groundwater Column; m
' Purge Mefhod
Volume in Casing: Purge Volume: L
L
Start Purge: End Purge:
TEMP SPEC. omment
TIME (°c) COND. PH DO Redox TS (app E;nce, odf)ur etc)
OS] 36T | (17§ |3 U749 [ZKml 37 Cpc é/rmh/ww/e il
(05324 96 Yo | SY4Y7|[-£ 1|28 W6 veB 4o, refr,
(0{([ 240 10-3In3] 96| [-3%|-2%2- V¥ ¢.6¢0 Alal/n/ ypk—ﬁ( fv?p "G(L\,
/1 Jc_@/
SopllngMe’rhod
Material:
Start Sampling: | Finish Sampling:
Sample Appearance:
Pre-Sampling: pH: Spec.Cond: Temp:
Pre-Sampling: pH: Spec.Cond: Temp:

WeII Hecd In’regn’ry
Samples Filtered
Weather Condition:

Other:

C:\Users\ngilbert\Desktop\GroundwaterSampling-field_par_form.doc € N vV | R 0 N




Groundwater Sampling Field Parameter Form

> L Vi
Ref. Number: AS130420 Date: [ //2//8
Project: Groundwater Plume Delineation Well Number: '~/ /
Location: Hydro Sampler(s): AJ C,

Orgclc vc:pours in welI ppm

Measurement device:

Depth to Groundwater: 3 SO m | Measurement Device:

Correction: m

Groundwater Elevation : m

Depth to Immiscible Layer: m | Measurement Device:

Thickness to Immiscible Layer: m

Well Depth: S -0G m | Source:

Thickness to Groundwater Column: m
Purge Method

Volume in Casing: Purge Volume: L
L

Start Purge: End Purge: |

TEMP SPEC. Comments

s (°c) COND. PH Do Feciox ) TI?S {appearance, %qour, etc)
IZ0L L6-C [ 7-3% [ | 91| 0-63| 305V § gl Wkawu/ clara g
(2-03[24-3 [82000[892 | 039 |~-308mH7.50pk] ‘
2:04] 235 [11- 264 8| %€ | 0-34[ -2 ImW 7Tlpjk "~ ’
Scmpllng Me’rhod

Material:

Start Sampling: | Finish Sampling:

Sample Appearance:

Pre-Sampling: pH: Spec.Cond: Temp:
Pre-Sampling: pH: Spec.Cond: Temp:

WeII Hecl ntegmy I

Samples Filtered Dy U (_p\j':e.
J

Weather Condition: ¢

Other:

C:\Users\ngilberf\Desktop\GroundwaterSampling-field_par_form.doc

ENVIRON




Groundwater Sampling Field Parameter Form

Ref. Number: A$130420 Date: Y7/ 275
Project: Groundwater Plume Delineation Well Number: A
Location: Hydro Sampler(s): /UC’

Orgcnlc vcpours |n weII

n ppm | Measurement device:
Depth to Groundwater:  “X-G& . m | Measurement Device:
Correction: Y0-06mwm ., m
Groundwater Elevation : m
Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m
Well Depth: .60 u~ m | Source:
Thickness to Groundwater Column: m

Purge Method:

Volume in Casing: Purge Volume: L
L
Start Purge: End Purge:
TEMP SPEC. Commen

TIME . (°c) COND. pH DO Redax s (cppearonce,ic;r;ur, etc)
LN 2FS [ 384md| T30 | (9T [ USMY [ J-4%pdll [ cbt 4y vusn
221 233 |600m{ (333 [{'53 | 12a" |3 4500k <~ .
R2¥[22-3 |S79nl[3349][1°33 [137m 377k 9
Scmpllg Mefhod

Material:

Start Sampling: | Finish Sampling:

Sample Appearance:

Pre-Sampling: pH: Spec.Cond: Temp:
Pre-Sampling: pH: Spec.Cond: Temp:

WeII Head In'regn’ry

Sampiles Filtered o

Weather Condition: tov cpling b, oleqn off UM, Hoprgved
Other: and G o _ pare . gneadured

_»'f(im + o.o0C~",

C:A\Users\ngilberf\Desktop\ GroundwaterSampling-field_par_form.doc
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Groundwater Sampling Field Parameter Form

GALL

Ref. Number: AS130420 Date: '17/2/rs5
Project: Groundwater Plume Delineation Well Number: /9 '
Location: Hydro Sampler(s): /UG

Orgclnlc vcpours in weII

e

ppm | Measurement device:
Depth to Groundwater: 2-30 m | Measurement Device:
Correction: m
Groundwater Elevation : m
Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m
Well Depth: Lt 20 m | Source:
Thickness to Groundwater Column: m
Purge Me’rhod
Volume in Casing: Purge Volume:
L
Start Purge: End Purge:
TEMP EC. t
»TIME (°c) ngr\?D pH DO Regiox 105 (oppeofc::?::]g,‘ ?)':jcsmr, etc)
332129 T Jabsal €62 (797 [=30GHS Topl duk gange] brionn
(3331 270 | l48n | ¥S¥ | 03F | -33Ay 290}l ~ /
183941 25X | I5°20n(| &€ | 028 -3¢ 0a ¥ 7-FUmpl_~
Sompllng Me’rhod
Material:
Start Sampling: | Finish Sampling:
Sample Appearance:
Pre-Sampling: pH: Spec.Cond: Temp:
Pre-Sampling: pH: Spec.Cond: Temp:

Well Head Integrity:

Samples Filtered

Weather Condition:

Other:

C\Users\ngilberi\ Desktop\ GroundwaterSampiing-field_par_form.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: A$130420 Date: TS
Project: Groundwater Plume Delineation Well Number: W 5S
Location: Hydro Sampler(s): /U C«
Organic vapours in well: L. ppm | Measurement device:
Depth to Groundwater: 9 m | Measurement Device:
Correction: m
Groundwater Elevation : m
Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: . m
Well Depth: 1S N m | Source:
Thickness to Groundwater Column: m
Purge Method
Volume in Casing: Purge Volume: L
L
Start Purge: End Purge:
TEMP SPEC. Comments
HIME (°c) COND. PH Be) Redox 105 ppearance, odour, etc)

,33,5 246 (7'3%15 Jay| -tgl~¥ Ll"”’f lma-on/:ra—ru ne ¢

13871243 | 10-0/x%

RGNS
Loy [
O e~

O

™~

Ky

486:»\/6—;6;32‘;« S
(35 241 [10-1Raf 03Y | ~(S§mVY[- ¢/ e~ >

L

.Scmplln Mefhod

Material:

Start Sampling: | Finish Sampling:

Sample Appearance:

Pre-Sampling: PH: Spec.Cond: Temp:
Pre-Sampling: PH: Spec.Cond: Temp:

WeII eod Infegnfy

Samples Filtered

Weather Condition:

Other:

C:\Usens\ngilbert\Desktop\GroundwaterSampling-field_par_form.doc € N V ' R O N




Groundwater Sampling Field Parameter Form

i / /
Ref. Number: AS130420 Date: f §/4/7 3
Project: Groundwater Plume Delineation Well Number: wis
Location: Hydro Sampler(s): /Uq

Organlc vapours in well:

. ppm | Measurement device:

Depth to Groundwater: / 96 m | Measurement Device:

Correction: m

Groundwater Elevation : m

Depth to Immiscible Layer: m | Measurement Device:

Thickness to Immiscible Layer: m

Well Depth: 240, . m | Source:

Thickness to Groundwater Column: m

Purge Me’rhod

Volume in Casing: Purge Volume: L

L

Start Purge: End Purge:

TEMP SPEC. Comment

TIME {°c) COND. PH DO Redox TS Jappecl;once,id;ur, etc)
751212 [0 ¢.5| €€ [54) |~ V| Sy |l Jrown  po ocld..
7?2 2(-4 3'744,! [ és 2")"(/ NGV 2-,.3.6,‘.;2,5 “~ e
773205 [>7%m)| £6€6] 2.60| 24 |2-32,4k  °*
Sompllng Method:

Material:

Start Sampling: | Finish Sampling:

Sample Appearance:

Pre-Sampling: pH: Spec.Cond: Temp:
Pre-Sampling: pH: Spec.Cond: Temp:
 Miscellongous Field Co

Well Head In’regnfy

Samples Filtered

Weather Condifion:

Other:

C:A\Users\ngibert\Desktop\GroundwaterSampling-field_par_fom.doc € N V I R O N




Groundwater Sampling Field Parameter Form

Ref. Number: AS130420 Date: (¥/2./18
Project: Groundwater Plume Delineation Well Number: = 4
Location: Hydro Sampler(s): /(.
Organic vapours in well: ppm | Measurement device:
Depth to Groundwater: 2-50 m | Measurement Device:
Correction: m
Groundwater Elevation : m
Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m
Well Depth: 2.4 0 m | Source:
Thickness to Groundwater Column:; m
Purge Mefhod
Volume in Casing: Purge Volume: L
L
Start Purge: End Purge:
TEMP SPEC. Comment

TS (°c) COND. PH 28 Rediox oS (oppearancs, i@s yr, efc)
g0 [2o-y [6)%) | 868 | 287 | 3SHk[2734d fro~’ N /
1203 [€o2en] €| i35 -3¢8-V[395,. 8

X2 [20-3 | [pOCuf| 82| 0¥ |~37. 651y ~ “
§12 ] 2002 | (0108 VG| 09X -332;..006(_}{,2. ~ p
Scmpllng Me’rhod
Material:
Start Sampling: Finish Sampling:
Sample Appearance:
Pre-Sampling: pH: Spec.Cond: Temp:
Pre-Sampling: pH: Spec.Cond: Temp:

eIId n'regrn‘y o

Samples Filtered

Weather Condition:

Other:

C:\Users\ngilbert\Deskiop\GroundwaterSampling-field_par_form.doc

ENVIRON

»\1/-— ;;,.;oda«f



Groundwater Sampling Field Parameter Form

Ref. Number: AS130420 Date: Is]2/1s
Project: Groundwater Plume Delineation Well Number: WL D
Location: Hydro sampler(s):  AJg
Orgcnlc vcpours in weII ppm | Measurement device:
Depth to Groundwater: L,. .9 m | Measurement Device:
Correction: m
Groundwater Elevation : m
Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m
Well Depth: > A, m | Source:
Thickness to Groundwater Column: m
Purge Method:
Volume in Casing: Purge Volume: L
L
Start Purge: End Purge:
TEMP SPEC. Comments
TIME (°c) COND. PH DO Redox D5 {appearance, odour, etc)
959 123-2 [00% 90 )| 462 | 32R | 3oV [37ppin  cl2ev 1o
§-SE 220 | 429m) 473 |2 | 83V [2 8%k - 21
Bibl 21-9 [L24mS| G4-7%] -35 | sunlf 4-04 0k ™ “
35 210 | 6I§md [ G-A] 196 | STwV 571 L - 2

Scpllg Method

Material:

Start Sampling: Finish Sampling:

Sample Appearance:

Pre-Sampling: pH: Spec.Cond: Temp:
Pre-Sampling: pH: Spec.Cond: Temp:

WeIlHea negnty ‘

Samples Filtered

Weather Condition:

Other:

CAUsers\ngilberf\Desktop\GroundwaterSampiing-field_par_form.doc € N v | R O N




Groundwater Sampling Field Parameter Form

Ref. Number; AS130420

Date: 18/ ‘2

/s

Project: Groundwater Plume Delineation

WellNumber: W {1

Location: Hydro

Sampler(s): /UC}

Orgonlc vcpours in weII

N ) ppm | Measurement device:
Depth to Groundwater: 1918 m | Measurement Device:
Correction: m
Groundwater Elevation : m
Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m
Well Depth: JO-3¢ m | Source:
Thickness to Groundwater Column: m

Purge Method:
Volume in Casing: Purge Volume: L
L
Start Purge: End Purge:
TEMP SPEC. Comments
TIME _(ec) COND. PH DO Redox D3 (appearance, odour, etc)

Sompllng Mefhod

Materiat:

Start Sampling:

| Finish Sampling:

Sample Appearance:

Pre-Sampling: pH:

Spec.Cond:

Temp:

Pre-Sampling: pH:

Spec.Cond:

Temp:

WeII Hecd Im‘egn’ry

Samples Filtered

Weather Condition:

Other:

C:A\Users\ngilberf\Desktop\GroundwaterSampling-field_par_form.doc

ENVIROV




Groundwater Sampling Field Parameter Forim

Ref. Number: AS130420

Date: /7 /12

/T

Project: Groundwater Plume Delineation

WellNumber: = (AJ2 <

Sampler(s):  As £,

L

Location: Hydro

Orgonlc vcpours in weII

ppm | Measurement device:
Depth to Groundwater: ‘Dﬂ\,\f{ m | Measurement Device:
Correction: m
Groundwater Elevation : m
Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m
Well Depth: /4SS hA m | Source:
Thickness to Groundwater Column: m
Purg efhod
Volume in Casing: Purge Volume: L
L
Start Purge: End Purge:
TEMP SPEC. Comments
TIME (°c) COND. PH DO Redox 2= (appearance, odour, etc)

M-t i e sdne S

Sampling Method

Material:

Start Sampling:

| Finish Sampling:

Sample Appearance:

Pre-Sampling: pH:

Spec.Cond:

Temp:

Pre-Sampling: pH:

Spec.Cond:

Temp:

Well Head Integrity:

Samples Filtered

Weather Condition:

Other:

C:\Users\ngilberf\Desktop\GroundwaterSampling-field_par_form.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130420 Date: (22 [
Project: Groundwater Plume Delineation Well Number: (v 7§

Location: Hydro sampler(s): [/ 2

Orgcnlc vcpours in weII Ppm | Measurement device:

Depth to Groundwater: DE~T . m | Measurement Device:

Correction: m

Groundwater Elevation : m

Depth to Immiscible Layer: m | Measurement Device:

Thickness to Immiscible Layer: m

Well Depth: 1 2€. 4 m | Source:

Thickness to Groundwater Column: m

Purge Mefhod

Volume in Casing: Purge Volume: L
L

Start Purge: End Purge:

TEMP SPEC. omment:

TIME | o) COI\?D. pH | DO | Redox | TDS (appearconce,%dcs:ur, stc)
Sompllng Method

Material:

Start Sampling: [ Finish Sampling:

Sample Appearance:

Pre-Sampling: pH: Spec.Cond: Temp:
Pre-Sampling: pH: Spec.Cond: Temp:
 Miscellanecus Fi

Well Head In’regn’ry

Samples Filtered

Weather Condition:

Other:

C:\Users\ngilberi\Desktop\GroundwaterSampling-field_par_form.doc € N v ' R O N




Groundwater Sampling Field Parameter Form

Ref. Number: AS130420

Project: Groundwater Plume Delineation

Date: { 7/ 2/r5
ES

Well Number:

Location: Hydro

Sampler(s): /UG

Orgonlc vopours in weII

ppm | Measurement device:
Depth to Groundwater: D . m | Measurement Device:
Correction: ) m
Groundwater Elevation : m
Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m
Well Depth: 2.5 7m m | Source:
Thickness to Groundwater Column: m
Purge Me’rhod
Volume in Casing: Purge Volume: L
L
Start Purge: End Purge:
TEMP SPEC. Comments
TIME (°C) COND. PH DO Redox 105 (appearance, odour, etc)

Sampllng Mefhod:

Material:

Start Sampling:

Finish Sampling:

Sample Appearance:

Pre-Sampling: pH:

Spec.Cond:

Temp:

Pre-Sampling: pH:

Spec.Cond:

Temp:

Well Head Integrity:

Samples Filtered

Weather Condition:

Other:

C\Usens\ngilbert\Desktop\GroundwaterSampling-field_par_form.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130420

Date: 18/12 /lff-

Project: Groundwater Plume Delineation

Well Number: ' i/ %)’

Location: Hydro

Sampler(s): /UC{ )

Orgonlc vcpours in well

ppm | Measurement device:
Depth to Groundwater: VLT m | Measurement Device:
Correction: m
Groundwater Elevation : m
Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m
Well Depth: i\ m | Source:
Thickness to Groundwater Column: m
Purge Mefhod
\L/olume in Casing: N‘A ) Purge Volume:
Start Purge: End Purge:
TEMP SPEC. Comments
HIE (°cC) COND. il De REclox 125 (appearance, odour, etc)
Sompllng Mefhod
Material:
Start Sampling: | Finish Sampling:
Sample Appearance:
Pre-Sampling: pH: Spec.Cond: Temp:
Pre-Sampling: pH: Spec.Cond: Temp:

| WeIIHead Infern‘y

Samples Filtered

Weather Condition:

Other:

C:\Users\ngilber\Desktop\ GroundwaterSampling-field_par_form.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130420

Date: IS

/2/15‘

Project: Groundwater Plume Delineation

Well Number:

L3S

Location: Hydro

Sampler(s): /U Ca

Orgc:nlc vcpours in weII

ppm [ Measurement device:
Depth to Groundwater: {-1Q m | Measurement Device:
Correction: m
Groundwater Elevation : m
Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m
Well Depth: (s m | Source:
Thickness to Groundwater Column: m
| Purge Mefhod
t/olume in Casing: A l A Purge Volume: L
Start Purge: End Purge:
TEMP SPEC. Comments
HINiE {(oc) COND. PH e REelox 105 {appearance, odour, eic)

Sompllng Me'rhod:

Material:

Start Sampling:

| Finish Sampling:

Sample Appearance:

Pre-Sampling: pPH:

Spec.Cond:

Temp:

Pre-Sampling: pH:

Spec.Cond:

Temp:

E it ) Sl e O EIAREY
WeII Head In'regnfy

Samples Filtered

Weather Condition:

Other:

C:\Users\ngilberf\Desktop\GroundwaterSampling-field_par_form.doc
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ThermoFisher The world leader
SCIENTIFIC in serving science

RENTALS

Equipment Report — Geo Pump 2 PERISTALTIC PUMP

This pump has been cleaned and checked:
/

Clean and check all components | Ops check / """

pate: A3 /82 (2078 Checked by S&7L(no (L«
Signed: MD A-
U v

Please check that the following items are received and that all items are cleaned and decontaminated before
return. A minimum $20 cleaning / service / 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 Iltem
o G O Peristaltic Model (GP2) Pump, Alligator clips
= o N O Instruction Sheet
- C G 3/8" Medical Grade Silicone Tubing (pump head) 40cm
o C 0 2 metal Hose Clips
v C C Transport Case
7 C o 7 Bq Zite n%3
- c _elAncel
[ {] L

Processors Signature/ Initials th

Quote Reference C§ 002432 Condition on return
Customer Ref |
IIIIIIIIIIIIIIIIIIIIIIIIII Equipment ID | (—PL SD
Equipment serial no. |
Return Date / /

Return Time

“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
Melbourne Branch Sydney Branch Adslaide Branch Brisbane Branch Perth Branch
5 Caribbsan Drive, Level 1, 4 Talavera Road, 27 Beulah Road, Norwood, Unit 2/5 Ross St 121 Beringarra Ave
Scoresby 3179 North Ryds 2113 South Australia 5067 Newstead 4006 Malagn WA 6C80

Issue 5 Sep 11 GO5€0



Q/DELAIDE 21 Burma Ro.d Pooraka '+ 5055 RCHAY roour Road Mackay QLD 3747 655 \ as 7-209 VI Smil ;
CHAIN OF CUSTODY o isnorg ame Road Poutske »1 505 Ph 07 4544 0177 E: mosky e o Lecm P GR.014 3500 £ e e B Y T 0 Toodpak ot SIS 2761
3 QBRISBANF 2 Byih Gireet olafford QLD 4053 QOMELBOURNE =-4 Wetall Roed Sprmgvsia Vic 2171 QNOWRA 4713 Geary Pla3a 1Jorth Novea F3W 2541 DTOWNSVILLE 14-15 Decma Court Bohle QLD 4818
>_ LS ALS Laboratory: please tick > Pl 07 {743 7222 £ samples.brisbane Galeglobl.com Ph: 032540 3600 E: samples. melboume@alsglobal com Ph. 02 4422 2962 E: novra@aisglobal.com Ph: 07 4796 0800 E: townesvile.enwronmentaigalsglol: o) com
EIGLADSTONE 46 Gallemand:h Drive Clinton QLD 480 H:UDGEE 1/29 Sydnes Road HMudges NSW 2220 BQPERTH 10 Hod Way idalaga- V/A 6050 OWOLLONGONG 99 Kenny Street Wollangong NZw 2300
Ph: 07 7471 5600 E: glz43tone 7 -+lsgl-bal com Ph.02¢797267 15 G!mmw.:.ﬁn Falesiobal.com Ph: 07 9209 7675 E: samples.pe: th@alraglobal.cont Ph: 07 4225 7125 E: wollongong@alsgiobal.com
.
CLIENT: A7 YOV TURNAROUND REQUIREMENTS : & Standard TAT (List due date): FOR LABORATORY USE ONLY (Circle)
. 7 * Standard TAT
RRIGE: NrE< e R Ty bo orger o SOMB Il ]\ e or urgent TAT (List duo date): Custody Seal Intact? Yes & NA
PROJECT: G134 2. O PROJEGT NO.: ALS QUOTE NO.: COC SEQUENCE NUMBER  (Circle) Bl Yes (% NIA
ORDER NUMBER: , PURCHASE OmUm_Wzo." COUNTRY OF ORIGIN: coc; 1 2 3 4 5 [} 7 |Random Sampie Temperaturs on Receipt: ‘C .&
{
PROJECTMANAGER:  f. /[~y 2 1 /S5 (CF  CONTACTPh: OF 1 2 3 4 5 & 7 |Othercomment 2
SAMPLER: .\ﬂ\. . ) \ \ JN\ A\ SAMPLER MOBILE: RELINQUISHED BY: .- RECEIVED N m. RELINQUISHED BY: RECEIVED BY:
COC Emailad to ALS7( YES / - EDD FORMAT (or default): - & Ao dacala ol
Email Reports to (wi defauit to PM ifno other addresses are listed): 11 &7 | | X2 IKGE) € 1 iyt COr j7. Cchan |DATETIME: 4 ¢. 25 cmgpn . [DATEMIME: DATE(TIME: DATE/TIME:
" i . N g o 3 ) ; \ \ a
Email Invoice to (will default to PM if no other addresses are listed): KJ KRG Enly e CEArs ) ﬁQ\\... CC e mm\,\N\\m\\ (% fez ') [02¢
COMMENTS/SPECIAL HANDLING/STORAGE OR DISPOSAL: ,\ /
ANALYSIS REQUIRED including SUITES (NB. Sulte Codes must be listed to attract suite price)
ALS USE ONLY §w~bﬂﬂ% qwmﬂ_m_mmm ) CONTAINER INFORMATION Additional Information
" Whers Metals are required, specify Total bottle ) or Dis (fleld flllered bottle required).
Comments on llkely contaminant levels,
m dilutions, or samples requiring specific QC
.0\ & . u analysis etc.
.d - b3 S,
. = . L%
TYPE & PRESERVATIVE TOTAL oy ,M =
LAB D SAMPLE ID DATE / TIME MATRIX (refer to codes below) BOTTLES | ..Mm % W
el L o
b%/ ¢ 3D D
3 + J-
™~ g
N R e

C a2 H.V\w { & VA* < <

I

\

\

A

3

N
&k

Environmental Division
Sydney

Work Order

ES1503709

R

Telephone : +61-2-8784 8555

TOTAL

L

fater Container Codes: P = Unpreserved Plastic; N = Niric Preserved Plastic; ORC = Nitric Preserved ORC; SH = Sodium Hydroxide/Cd Preserved; S = Sodium Hydroxide Preserved Plastic; AG = Amber Glass U ved; AP - Airfrelght Unpreserved Plastic

= VDA Vial HC! Preserved, VB = VOA Vial Sodium Blsulphete Preserved; VS = VOA Vial Sulfuric Preserved; AV = Airfrelght Unpreserved Vial SG = Sulfuric Preserved Amber Glass; H= HCI preserved Plastic; HS = HC) preserved Speclation botlle; SP = Sulfuric Preserved Plastic; F = Formaldehyde Preserved Glass;
= Zinc Acetate Preserved Botfler £ = EDTA Preserved Bottles; ST = Sterile Bottle; ASS = Plastic Bag for Acid Sul hate Solls; B = Unpreserved Bag: LI = Lugols lodine Preserved Bottles; STT = Sterile Sodium Thiosulfate Preserved Bottles.

ENFM (204/12) Foam Pege fof ¢ - Approved Deta; 16/2272014



The world leader
in serving science

RENTALS
Equipment Certification Report — TPS 90FLMV Water Quality Meter

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

Sensor Concentration Span 1 Span 2 Traceability Lot # Pass?,
| pH 7.00H /pH 4.00 Loo vHl [, g PHI / =
Conductivity 12.88mS/cm | @/'0"0 mS/cm i: XZ ~r31~S/cm E/ “
| DS ppk | pok | & Ok | =

Dg:g\éid SOdiw}"ASill.l phie |n%od|91 Sulp’:rztrg &uéaﬁm |EFX|?- E(
Check only S Zzé-h'-\-\/ 7
(g;dF?)x* opsll':gtl:;?; teest +/- 10% ' a’o mv | >l

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

I%gﬁftery Status Q’Q ?/ (min 7.2V)

Electrical Safety Tag attached (AS/NZS 3760)
Tag No: WZEZ‘\ d}'l
validto: 0§ 70312075
13002 (2015~

feus O

L

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.

perature LL 3 °C

I:G/ e L
ijfé:trodes Cleaned and checked

Date:

Signed:

Sent Returned Item 4
el O 90FLMV Unit. Ops check/Battery status: 2;; 2
gl | pH sensor with wetting cap, 5m
& O Conductivity/TDS/Temperature K=10 sensor, 5m
IZ/ O Dissolved oxygen YSI5739 sensor with wetting cap, 5m
S | Redox (ORP) sensor with wetting cap, 5m
E/ O Power supply 240V to 12V DC 200mA
g | Instruction Manual
E/ O Quick Guide
=l O Syringe with storage solution for pH and ORP sensors
E; | Carry Case

1 Check to confirm electrical safety (tag must be valid)

Date: ‘1}/02’/297,5_

Signed: _MJO fL N

TFS Reference C:SOOZ/’ 3L Return Date: / /

Customer Reference | Return Time:

Equipment ID 90FLMV 8Y— Condition on return:

Equment Serial No. | | f .. : Z 120 .

“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

Meaibourne Branch Sydney Branch Adslaide Branch Brisbane Branch Perth Branch
5 Caribbean Drive, Level 1, 4 Talavera Road, 27 Beulah Road, Norwood, Unit 2/5 Ross SU 121 Beringarra Ave
Scorasby 3179 North Ryde 2113 South Australia 5067 Newstead 4006 Malaga WA 6080
Issue 6 Nov 12 G0563



Groundwater Sampling Field Parameter Form

Ref. Number: A$130335 Date: 3/¢/ic
Project: Plume Delineation Sample Number:
Location: Hydro Kurri Kurrl Location: w7s

Measuremenis

Ahftaly

Depfh to water: {from top of casing) 2:30 Measurement device:

Stickup: Measurement Device:
Well Depth (from TOC): 9. "ié
Well Purging
Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: End Purge:
LITRES
pH TEMP (©C) D.O. REDOX EC REMOVED Colour
{
'Sampling
Sampling Method:
Type: Groundwater
Start Sampling: Finish Sampling:
Sample Appearance, eg colour, sediment:
Pre—SompIing' pH: Spec.Cond: Temp:
Spec.Cond: Temp:

» ell Hecd In’regrn‘y

Field Filtered 2 Y / N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken? Y /N  Triplicate Number:

QA/QC Taken? Y/N QA/QC Number:

Z\Projects\Hydro Australia\AS130335 Groundwater Plume Delineation\Groundwater sampling form for Hydro.doc € N v | R o N




Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: 3 \;\\
Project: Plume Delineation Sample Number:  lJ7an
Location: Hydro Kurri Kurri Location: \,J’-H\/\
Dep’rh ’ro -wofer (from top of casing) 2 AR Measurement device: |
Stickup: Measurement Device:
Well Dep’rh (from TOC): 3,33
Purge Method
Volume in Casing: L Purge Volume: L
Start Purge: o0f-5y End Purge: 415
LITRES

pH TEMP (©c) D.O. R;I-E\[‘),OX 'E‘Ci REMOVED Colour
q.171 .3 l6.4¢ -0V 4.2 2 Tentree bow'
}.318 . % 0. 43 ~13L &N Y4 W i
Q.83 W 4 12-81 - 133 66 | &

TS 33.5 aaA

Sampling Method: [_,,‘_,-ﬂ;\y f,)mﬂ;ﬂ-‘z, P
v 1 N

Type: Groundwater

Start Sampling:

0N-uo | Finish Sampling: 94 2.
Sample Appearance, eg colour, sediment;
Pre-Sampling: | pH: Spec.Cond: Temp:
Posf-SompImg pH: Spec.Cond: Temp:
WeII Heod In’regn’ry
Field Filtered 2 Y /(N) Ease of filtering?
Weather Condition: ol
Duplicate Taken2 &/ N Duplicate Number: ~ Qf\1e4
Triplicate Taken? (’Y?/ N  Triplicate Number: (L A20
QA/QC Taken? ¥/ N QA/QC Number: 8A-HH QAo

L:\Projects\Hydro Australia\AS130335 Groundwater Plume Delineation\Groundwater sampling form for Hydro.doc

ENVIRON




Groundwdater Sampling Field Parameter Form

Ref. Number: A$130335 Date: 36 i

Project: Plume Delineation Sample Number: ~ 7

Location: Hydro Kurri Kurri Location: Ul

Field Measurements £

Depth to water: (from top of casing) 3.%7 Measurement device: (P .
Stickup: Measurement Device:

Well Depth (from TOC): 5 b6

Well P

Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: 1520 EndPurge: |% 145 «
pH TEMP (o) |  D.O. REDOX EC. | pemOVED Colour
€44 (2.5 0-to | -129 16O | 2 Thded bavun /bl
b.5& 3. ¢ 0-44 | _is3 2972 Y & 7
C-6L 1£-0 0.4 - iS5G 130 Y4— A u e
TDS 4o pem
Sampling _ .
Sampling Method: (.. to pecldRe pos
Type: Groundwater ' v
Start Sampling: D b | Finish Sampling: 14 - 20
Sample Appearance, eg colour, sediment:
Pre-Sampling: | pH: Spec.Cond: Temp:
Post-Sampling: | pH: Spec.Cond: Temp:

Miscellaneous Fleld Comments

Well Head Integrity:

Field Filtered 2 Y / N Ease of filtering?

Weather Condition: i, Senin .

Duplicate Taken? Y /(N/ Duplicate Ndémber:

Triplicate Taken2 Y /(N  Triplicate Number:

QA/QC Taken? Y /N) QA/QC Number:

Z:\Projects\Hydro Ausiralia\AS130335 Groundwater Plume Delineation\Groundwater sampling form for Hycro.doc € N Vv l R O N




Groundwater Sampling Field Parameter Form

Ref. Number: AS130335

Date:

3{Gjs

Project: Plume Delineation

Sample Number;

Location: Hyclro Kurri Kurri

Location:

o0 50

Fleld Measurements

Depth to water: (from top of casing) &.12-

Measurement device:

Measurement Device:

Stickup:
Well Depth (from TOC):  &.) l

Vel Porging

Purge Method:

Volume in Casing:

Purge Volume:

Start Purge:

End Purge:

pH TEMP (°c) D.O. REDOX

LITRES

REMOVED Colour

E
=3

b | 12§ 2 64 10Q

.o 2

{PW De~ —

M@ Sa

e

falr-2

e edo [ |

Sampiin

Sampling Method:

Type: Groundwater

Start Sampling:

| Finish Sampling:

Sample Appearance, eg colour, sediment:

Pre-Sampling: | pH:

Spec.Cond:

Temp:

Post-Sampling: | pH:

Spec.Cond:

Temp:

Miscellaneous Fleld

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken? Y /N  Triplicate Number:

QA/QC Taken? Y/N  QA/QC Number:

Z\Projects\Hydro Australia\AS$130335 Groundwater Plume Delineation\Groundwater sampling form for Hydro.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: Spiig
Project: Plume Delineation Sample Number:
Location: Hydro Kurri Kurr Location: 328 L5 S

 Fleld Measurements

I

| Misceflaneous

Depth to water: (from top of casing) (.1 F Measurement device:
Stickup: Measurement Device:
Well Depth (from TOC): )
Well Purging
Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: End Purge:
pH TEMP (oc) D.O. REDOX | EC LITRES Colour
S ANS REMOVED
xR {5-1 P — oS Y.32 1.5 "TeoTee Loo
3.25 14-4 .62 - lo Y 3.96 2. 0
126 14-2 | -Fo - 45 3:8b 1-5 .
Sampling Method:
Type: Groundwater
Start Sampling: | Finish Sampling:
Sample Appearance, eg colour, sediment:
Pre-Sampling: | pH: Spec.Cond: Temp:
Post-Sampling: | pH: Spec.Cond: Temp:

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N

Duplicate Number:

Triplicate Taken2 Y /N

Triplicate Number:

QA/QCTaken2 Y/N QA/QC Number:

I \Projects\Hydro Ausirciia\A3130335 Groundwater Plume Delineation\ Groundwater sampling form for Hyckro.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: A$130335 Date: 3 /6] iy
Project: Plume Delineation Sample Number: %
Location: Hydro Kurri Kurri Location: EL(-
Fleld Measuremenis
Depth to water: (from top of casing) (. F+ Measurement device:
Stickup: Measurement Device:
Well Depth (from TOC): D b
Well Purging
Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: End Purge:
pH TEMP (o¢) D.O. REDOX EC TRES Colour
—~3 REMOVED
| q.24 (73 o-#4 | -z25% lo.59 2 Tlentreeio o
q.50 (. O.€E0 - 253 \o.e9% —
&. 46 (7€ 0.3 - Zsby Q.13 ¢
"Sampiing
Sampling Method:
Type: Groundwater
Start Sampling: | Finish Sampling:
Sample Appearance, eg colour, sediment:
Pre-Sampling: | pH: Spec.Cond: Temp:
Post-Sampling: | pH: Spec.Cond: Temp:

Misceflaneous Fleld C

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken? Y /N Triplicate Number:

QA/QC Taken? Y/N QA/QC Number:

Z\Projects\Hydro Australia\AS130335 Groundwater Plume Delineatiomn\Groundwater sampling form for Hydro.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: 3/l (/5
Project: Plume Delineation Sample Number:
Location: Hydro Kurri Kurri location: ©35

Depfh fd Wdter >(from top of casing)

2.20 Measurement device:
Stickup: Measurement Device:
WeII Dep’rh (from TOC): 2.5%
Purge Mefhod
Volume in Casing: L Purge Volume: L
Start Purge: 225 End Purge: o] . 4b
LITRES
pH TEMP (°C) D.O. REDOX .E\CS REMOVED Colour
4. 5 ¢ S0 285 vz ¥ 8\ "Trodrey b
A .3 211 | 2%% 38 ¢ L u '
Ko it.5 6oL L3y 31.2 e?: c I

sampling Method:

Type: Groundwatier

Start Sampling:

Finish Sampling:

Sample Appearance, eg colour, sediment:

Pre-Sampling: | pH:

Spec.Cond:

Temp:

Spec.Cond:

Temp:

Pos’r Scmpllng

’\WeII Hecd Integnfy o

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N

Duplicate Number:

Triplicate Takene Y /N

Triplicate Number:

QA/QC Taken2 Y /N

QA/QC Number:

Z\Projects\Hydro Australia\AS130335 Groundwater Plume Delineation\Groundwater sampling form for Hydro.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS$130335 Date: S /L[y
Project: Plume Delineation Sample Number:
Location: Hydro Kurri Kurri Location: ~).

Field Measurements

Depth to water: (from top of casing) 2 aill (

Measurement device:

Stickup:

Measurement Device:

Weli Depth (from TOC). § .44

Miscellaneous Field Comrr

Well Pur 3.

Purge Method:

Volume in Casing: L Purge Volume: L

Start Purge: 04. 5% End Purge:

pH TEMP (oc) DO. | REDOX EC REMOTED Colour

Loz 7 % 124 - A% oS 2 L LECRA
3.4 L. 8 0.4 - £6 62-4 Y 8. 6 pp
3122 if.9 0.8\ - bt eYe. Y 5 Tea tree bos~.
123 ia.o 0-13 - Yo ada-3 % DS 20.2ppns. |

Sampling

Sampling Method:

Type: Groundwater

Start Sampling: - | Finish Sampling:

Sample Appearance, eg colour, sediment:

Pre-Sampling: | pH: Spec.Cond: Temp:

Post-Sampling: | pH: Spec.Cond: Temp:

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken? Y /N  Triplicate Number:

QA/QCTaken? Y/N QA/QC Number:

Z\Projects\Hydro Australia\AS130335 Groundwater Plume Delineation\Groundwater sampiing form for Hydro.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: A
Project: Plume Delineation Sample Number:
Location: Hydro Kurri Kurrl Location: u(q D
Field Measurements FESER _
Depth to water: (from top of casing) .44 Measurement device:
Stickup: Measurement Device:
Well Depth (from TOC): S. 91
Weil Purging
Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: End Purge:
pH TEMP (OC) D.O. REDOX EC LITRES Colour
puiy; Py REMOVED
5.4 17 2.02 &7 lo.? 2 Ches.r.
5. 0% %0 .64 4% *3 4 TOS5 3.2 ppne.
5 ¥4 131 A2 o\ +-8 o -
Sampling
Sampling Method:
Type: Groundwater
Start Sampling: | Finish Sampling:
Sample Appearance, eg colour, sediment:
Pre-Sampling: | pH: Spec.Cond: Temp:
Post-Sampling: | pH: Spec.Cond: Temp:

Miscellaneous Field Comments

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Takeng2 Y /N  Triplicate Number:

QA/QCTaken? Y/N QA/QC Number:
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335

Date:

3

S

Project: Plume Delineation

Sample Number:

Location: Hydro Kurrl Kurri

Location: RYA S .

Field Measurements S ,
Depth to water: (from top of casing) 2.5 Measurement device:
Stickup: Measurement Device:
Well Depth (from TOC): 2 .0
Weil Purging
Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: End Purge:
oH TEMP (oc) D.O. REDOX EC =S Colour
v ~S REMOVED
L 27 E=Er s 23. | P Vo rta broren -
gL L-7 .25 284 28.{ 4 Uik boven hbitd
[ (6-§ 2l 290 28.3 ¢ Y ‘
Sampling
Sampling Method:
Type: Groundwater
Start Sampling: | Finish Sampling:
Sample Appearance, eg colour, sediment:
Pre-Sampling: | pH: Spec.Cond: Temp:
Post-Sampling: | pH: Spec.Cond: Temp:

 Miscelfaneous Fi

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken? Y /N  Triplicate Number:

QA/QC Taken2 Y/N QA/QC Number:

I:\Projects\Hydro Australio\ AS130335 Groundwater Plume Delineafion\Groundwater sampling form for Hydro.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: 3 ﬂv,/ Ts

Project: Plume Delineation Sample Number: -

Location: Hydro Kurri Kurrl Location: Mq

leld Measurements _ |

Depth to water: (from top of casing) I.g4 Measurement device:

Stickup: Measurement Device:

Well Depth (from TOC): 2.6

Well Purging

Purge Method:

Volume in Casing: L Purge Volume: L

Start Purge: Wlia End Purge: {|:Ze
~ pH TEMP (oc) | D.O. REDOX, | EC. | emoveo Colour
&3] U6 2.23 =258 LFs5- 2 Furbid - geen
2 15.6 0.be - 2% b14 3 TDS 374 Sphn.
322 5.3 0.65 - 255 613 4 '

S

Scmpliné Method:

Type: Groundwater

Start Sampling: Finish Sampling:
Sample Appearance, eg colour, sediment:

Pre-Sampling: | pH: Spec.Cond: Temp:
Post-Sampling: | pH: Spec.Cond: Temp:

‘Miscellaneous Field Comments

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken2 Y /N  Triplicate Number:

QA/QC Taken2 Y/N QA/QC Number:
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: el
Project: Plume Delineation Sample Number:
Location: Hydro Kumi Kurri Location: N},g
Field Measurements TRAE _
Depth to water: (from top of casing) 2.8o Measurement device:
Stickup: Measurement Device:
Well Depth (from TOC): . 5%
Well Purging e
Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: End Purge:
pH TEMP oc) | D.O. REDOX EC i Colour
AN A8 REMOVED
b.35 3¢ 0.68 w3 | Smw 2 “Tea fres b
.42 3.6 0.3 1 ~ 124 12 Y o &
b Ui 2.7 C.38 =134 | 63 -\ 5 N -
o 49 +-6 0 o -~ 143 5¢.1 6 i N
Sampling

Sampling Method:

Type: Groundwater

Start Sampling: | Finish Sampling:
Sample Appearance, eg colour, sediment:
Pre-Sampling: | pH: Spec.Cond: Temp:

Post-Sampling: | pH:

Spec.Cond: Temp:

Miscellaneous Fleld Comments

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken? Y /N  Triplicate Number:

QA/QC Taken? Y/N QA/QC Number:

Z:\Projects\Hydro Ausiralia\AS130335 Groundwater Plume Delineation\Groundwater sampiing form for Hydro.doc E N Vv | R O N




Groundwater Sampling Field Parameter Form

Ref. Number: AS130335

Date:

3/0/s5

Project: Plume Delineation

Sample Number:

Location: Hydro Kurri Kumi

Location: w G-

Field Measurements |
Depth to water: (from top of casing) “Z 42 Measurement device:
Stickup: Measurement Device:
Well Depth (from TOC):  13.40
Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: End Purge:
oH TEMP (oC) D.O. REDOX EC LITRES Colour
pody] o REMOVED
6. 23 -8 0.6L Tlooa | (a4 z Clgn - st
| 6.0\ 3.7 0.53 | -Aas e.2s | A [
b.e (% o-53 | -9%F b.27 | 6 =
[Sampling
Sampling Method:
Type: Groundwater
Start Sampling: Finish Sampling:
Sample Appearance, eg colour, sediment:
Pre-Sampling: | pH: Spec.Cond: Temp:
Post-Sampling: | pH: Spec.Cond: Temp:

Miscellanecus Field Comments

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken? Y /N  Triplicate Number:

QA/QC Taken2 Y/N QA/QC Number:

I:\Projects\Hydro Australia\A$130335 Groundwater Plume Delineation\Groundwater sampling form for Hydro.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: 3Ll

Project: Plume Delineation Sample Number:

Location: Hydro Kurri Kurri Location: £

Fleld Measuremenis _ !

Depth to water: (from top of casing) 2.4 Measurement device:

Stickup: Measurement Device:

Well Depth {from TOC): 1.28

Well Purging

Purge Method:

Volume in Casing: L Purge Volume: L

Start Purge: (%09 End Purge:

pH TEMP (oc) DO. REDOX EC g REkA'TgE/SED Colour

8.32 EX) 1.50 ~ifo | =7.350 2 TR dee_blen
£. 32 #.3 0.%0 - 173 .06 4- T0S -3.S8pple
£.24 i2-3 0.5 -z S.4e S _
]-u .2 0.65 - 149 | 4.3 b

3.92 171 0.65 -~ i3 <. 94 8

[Sampiing

Sombling Method:

Type: Groundwater

Start Sampling:

Finish Sampling:

Sample Appearance, eg colour, sediment:

Pre-Sampling: | pH:

Spec.Cond:

Temp:

Post-Sampling: | pH:

Spec.Cond:

Temp:

Misceflaneous Fleld Comments

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken2 Y /N  Duplicate Number:

Triplicate Taken2 Y /N  Triplicate Number:

QA/QC Taken? Y/N QA/QC Number:

Z\Projects\Hydro Australia\ AS130335 Groundwater Plume Delineation\Grouncdwater sampling form for Hydro.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: 300 11

Project: Plume Delineation Sample Number:

Location: Hydro Kurri Kurri Location: W’A_ﬂi

rDepTh "ro water (from top of casing) 2 % Measurement device:
Stickup: 0.35 Measurement Device:

Well Depth (from TOC): r.44

PUrge Mefhod:

Volume in Casing: L Purge Volume: L
Start Purge: End Purge:
pH TEMP(oc) | DO. | REDOX EC i Colour
AT REMOVED
L 4.2 535 5.5 250 Tarbid, b
Qt\fqucj( O:‘A - ko ¥ Sﬂw\g(;)a{ -
{J iJ {
Sampling Method:
Type: Groundwater ;
Start Sampling: | Finish Sampling:
Sample Appearance, eg colour, sediment:
Pre-Sampling: | pH: Spec.Cond: Temp:
Pos’r Sompllng pH: Spec.Cond: Temp:

”WeII Headiln'regn’ry

Field Filtered 2 Y / N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken2 Y /N  Triplicate Number:

QA/QC Taken? Y/N QA/QC Number:
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: 2/:/ir

Project: Plume Delineation Sample Number:

Location: Hydro Kurri Kurri Location: | )

e - WebD

Dep’rh fo wa’rer (from topofcasing) 2.03 Measurement device:
Stickup: Measurement Device:

Well Depth (from TOC): 4.15 -

Purge Method: Do Lk snp £
Volume in Casing: L Purge Volume: L
Start Purge: ¢g-92 End Purge: RS LY

PH TEMP (°c) |  DO. REDOX EC RE';\A”(';E/SED Colour
6 1% 8.2 .S2 | —444 22 b6 I e bodun
p.ip 18 3 fr2¥ - Yg4 LR.0K (N = “
\o - 19 8.1 1.5 - 47, 23.67 G w i
ic.u i£-9 [.©Q 474 23.9 8 “ ‘e

T0S 1S3 g0k -

"SGr}ipliﬁg Method:

Type: Groundwater

Start Sampling: Finish Sampling:
Sample Appearance, eg colour, sediment:

Pre-Sampling: | pH: Spec.Cond: Temp:
Post- Scmpllng pH: Spec.Cond: Temp:

WeII Heod Infegrn‘y

Field Filtered 2 Y / N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken2 Y /N  Triplicate Number:

QA/QC Taken? Y/N QA/QC Number:
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Groundwater Sampling Field Parameter Form

Ref. Number: A$130335 Date: 2/./)c

Project: Plume Delineation Sample Number:

Location: Hydro Kurri Kurri Location: Pume
Depth to water: {from top of casing) .35 Measurement device:
Stickup: Measurement Device:
Well Depth {from TOC): O
Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: O%. 3 EndPurge: 2% %%

pH TEMP (O¢) ?9 RER(\))( Eg I REI;\I/IgE/SED Colour

].%s 3.0 LO2 59 55.3 2 o oo,
4.8 + 1S-1 ¢ A by §9.4 4 Lk (nonwn
3. 8 IS- 6 e | ix3 4e.¢ | 5 W i
1.8 s.8 0.1 6 47.0 ¢ - -

Sampllng Method:

Type: Groundwater

Start Sampling: Finish Sampling:
Sample Appearance, eg colour, sediment:

Pre-Sampling: | pH: Spec.Cond: Temp:
Posf Scmpllng pH: Spec.Cond: Temp:

Well Head In’regn’fy

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken2 Y /N  Duplicate Number:

Triplicate Taken? Y /N Triplicate Number:

QA/QC Taken2{Y/N  QA/QCNumber: QA jpe (Duwlewde ).
L )

o~
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: 4 /G /is

Project: Plume Delineation Sample Number:

Location: Hydro Kurri Kurri Location: qu

'Field Measurements

Depth to water: (from top of casing) o- 24 ' Measurement device:

Stickup: Measurement Device:

Well Depth (from TOC): i 11

|

‘Weil Purging

Purge Method: |

Volume in Casing: L Purge Volume: L

Start Purge: End Purge:

pH TEMP (oc) D.O. REDOX EC LITRES

< . | rRemovep Coliaii

q.01 8.6 4.5 23s | 24.4 } W Tea $ce b,

e d 3] Ao 5. 4w 262 Z%og

s—-
[~

1-
A.13 £.4 | ey 262 252 2

b . & -

V4 7 T

‘Sampl mlng

Sampling Method:

Type: Groundwater

Start Sampling: | Finish Sampling:

Sample Appearance, eg colour, sediment:

Pre-Sampling: | pH: Spec.Cond: Temp:

Post-Sampling: | pH: Spec.Cond: Temp:

Miscellaneovs Fleld Cammenk

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y/N  Duplicate Number:

Triplicate Taken? Y /N  Trplicate Number:

QA/QC Taken? Y/N QA/QC Number:
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Groundwater Sampling Field Parameter Form

Ref. Number: A$130335 Date: S/t s
Project: Plume Delineation Sample Number:
Location: Hydro Kurrl Kurri Location: w Y D
Field Measurements . %
Depth to water: (from top of casing) £]. ¢ L.{ Measurement device:
Stickup: Measurement Device:
Well Depth (from TOC): - &1, L. .
Well Purging : ,
Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: End Purge:
pH TEMP (oc) D.O. REDOX EC LITRES Colour
~\ REMOVED
5.2 12.6 2.22 | £3 €22 al CAzan,
A
0 N
e )~ No diedle  collleale L
vl
= !
Sampling

Sampling Method:

Type: Groundwater

Start Sampling: | Finish Sampling:
Sample Appearance, eg colour, sediment:

Pre-Sampling: | pH: Spec.Cond: Temp:
Post-Sampling: | pH: Spec.Cond: Temp:

Miscellaneous Field Comments

Well Head Integrity:
Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:
Triplicate Taken? Y /N  Triplicate Number:

QA/QC Taken? Y/N QA/QC Number:

Uneb\e Lo 9&1 ey c. g;gb«, iz e — bl oun R
¢ No  gemple colieded
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: <+ ,115

Project: Plume Delineation Sample Number:

Location: Hycdiro Kumri Kurri

Location: Wz D

 Fleld Measurements

Depth to water: {from top of casing) <. Fo Measurement device:

Stickup: Measurement Device:
| Well Depth (rom TOC): - 0 al. 44

Well Purging =

Purge Method:

Volume in Casing: L Purge Volume: L
Start Purge: End Purge:

oH TEMP (oC) D.O. REDOX £G LITRES Colour
~V Al REMOVED
H.20 5.3 I-69 234 i Y25 7 CAra,
434 L% i.6) By | g5 4 v e
Pl v i .68 2132 (53¢ 5 - "
TDS £% 3\,@@0“

 Sampling

Sampling Method:

Type: Groundwater

Start Sampling: | Finish Sampling:

Sample Appearance, eg colour, sediment:

Pre-Sampling: | pH: Spec.Cond: Temp:

Post-Sampling: | pH: Spec.Cond: Temp:

Miscelianeocus Field Comments

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken2 Y /N  Triplicate Number:

QA/QC Taken2 Y/N QA/QC Number:

I:\Projecis\Hydro Australia\ AS130335 Groundwater Plume Delineatiomn\Groundwater sampling form for Hydro.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335

Date:

4dfolis

Project: Plume Delineation

Sample Number:

Location: Hydro Kurri Kurri

Location: L 3 S

Field Measurements _
Depth to water: (from top of casing) l.0b Measurement device:
Stickup: Measurement Device:
Well Depth (from TOC): 2S5
Well Purging
Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: End Purge:
oH TEMP (oc) D.O. REDOX EC LITRES Colour
s REMOVED
F.b40 5.1 1 202 1.2% \.§5 Too tree braxon.
1.51 iS.2 1-30 203 q.4s 2.2
1.5 15-2- i-0q 2072_ 9.4 2.7
.53 [3-L L7 2 \aq Q.29 3.5
[Sampling
Sampling Method:
Type: Groundwater
Start Sampling: ] Finish Sampling:
Sample Appearance, eg colour, sediment:
Pre-Sampling: | pH: Spec.Cond: Temp:
Post-Sampling: | pH: Spec.Cond: Temp:

Miscellanecus Fleid Commente

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken? Y /N  Triplicate Number:

QA/QC Taken? Y/N QA/QC Number:

Z:\Projects\Hydro Australia\AS130335 Groundwater Plume Delineation\Groundwater sampling form for Hydro.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335

Date:

Yivhe

Project. Plume Delineation

Sample Number:

Location: Hydro Kurrl Kurri

Location: Aq_

Field Measurements , _

Depth to water: (from top of casing) 1:%53 Measurement device:
Stickup: Measurement Device:

Well Depth (fromTOC): & 2§
Well Purging

Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: End Purge:

pH TEMP °c) | D.O. REDOX EC o | neme Colour
pA REMOVED

1.9 i5-1 i-Fep | -25% 2. %7 2 T d ree brocen.

4.435 i6.o 0.6 - 187 21-2& 3

q 49 16-i 0.3 =29\ 21.1 & b3
Sampling

Sampling Method:

Type: Groundwater

Start Sampling:

| Finish Sampling:

Sample Appearance, eg colour, sediment:

Pre-Sampling: | pH: Spec.Cond:

Temp:

Post-Sampling: | pH: Spec.Cond:

Temp:

Miscellaneous Fleld Comments

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken? Y /N  Triplicate Number:

QA/QC Taken? Y/N QA/QC Number:

Z:\Projects\Hydro Australia\AS130335 Groundwater Plume Delineation\Groundwarter sompiing form for Hydro.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: Gt | g

Project: Plume Delineation Sample Number:

Location: Hydro Kurrl Kurri

Lécafion: | o 1 4-_5 |

Se

' Fleld Measurements
Depth to wafter: {from top of casing) |, 6 Measurement device:
Stickup: Measurement Device:
Well Depth (from TOC): 2.2
Well Purging
Purge Method:
Volume in Casing: L Purge Volume:
Start Purge: End Purge:
pH TEMP (oc) D.O. REDOX EC LITRES Colour
i s —3 REMOVED
6-7G is. 4 1-33 | _4qo 5. 32 2 Darle broan, frr
G. 21 15 O0.bo | ~ 94 5.20 3 0 “
6 .83 1. o 0.5 - _io7 S.24 4 " .
Sampling Method:
Type: Groundwater
Start Sampling: | Finish Sampling:
Sample Appearance, eg colour, sediment:
Pre-Sampling: | pH: Spec.Cond: Temp:
Post-Sampling: | pH: Spec.Cond: Temp:

Miscellaneous Fleld Comments

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken? Y /N  Triplicate Number:

QA/QC Taken2 Y/N QA/QC -Number:

Z:\Projects\Hydro Aushali\ AS 130335 Grounciwater Plume Defineatiom\Groundwater sampiing form for Hycro.doc
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Groundwater Sampling Field Parameter Form

S

Ref. Number: AS130335 Date: GluliS ~
Project: Plume Delineation Sample Number:

Location: Hydro Kurri Kurri Location: 10

Field Measurements o T |
Depth to water: (from top of casing) 4. ¢ Measurement device:
Stickup: N Measurement Device:
Well Depth (from TOC): io. %o > '
Well Purging |

Purge Method: .

Volume in Casing: L Purge Volume: ) L
Start Purge: EndPurge: . - . ) '
pH TEMP (oc) D.O. | REDOX EC. UIRES 1" colour

S ~ w5 | REMOVED
L-83 \§ 2 0.C¥ = loo lo.co” | p.g J;éubiom,-m
G . 52 (2N .sw - o 1o (g o-@ i T,
¢. 32 TR 1 L O -2 12.2+ | 1.% b ‘
v jr — 9"}) 7R uwpw 2%
Sampling Method:
Type: Groundwater
Start Sampling: | Finish Sampling:
Sample Appearance, eg colour, sediment:
Pre-Sampling: | pH: Spec.Cond: Temp:
Post-Sampling: | pH: Spec.Cond: Temp:

| Miscellaneous Fleld Commentis

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken2 Y /N  Triplicate Number:

QA/QCTaken? Y/N QA/QC Number:
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Groundwater Sampling Field Parameter Form

Ref. Number: A$130335 Date: 3/¢/ic
Project: Plume Delineation Sample Number:
Location: Hydro Kurri Kurrl Location: w7s

Measuremenis

Ahftaly

Depfh to water: {from top of casing) 2:30 Measurement device:

Stickup: Measurement Device:
Well Depth (from TOC): 9. "ié
Well Purging
Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: End Purge:
LITRES
pH TEMP (©C) D.O. REDOX EC REMOVED Colour
{
'Sampling
Sampling Method:
Type: Groundwater
Start Sampling: Finish Sampling:
Sample Appearance, eg colour, sediment:
Pre—SompIing' pH: Spec.Cond: Temp:
Spec.Cond: Temp:

» ell Hecd In’regrn‘y

Field Filtered 2 Y / N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken? Y /N  Triplicate Number:

QA/QC Taken? Y/N QA/QC Number:
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: 3 \;\\
Project: Plume Delineation Sample Number:  lJ7an
Location: Hydro Kurri Kurri Location: \,J’-H\/\
Dep’rh ’ro -wofer (from top of casing) 2 AR Measurement device: |
Stickup: Measurement Device:
Well Dep’rh (from TOC): 3,33
Purge Method
Volume in Casing: L Purge Volume: L
Start Purge: o0f-5y End Purge: 415
LITRES

pH TEMP (©c) D.O. R;I-E\[‘),OX 'E‘Ci REMOVED Colour
q.171 .3 l6.4¢ -0V 4.2 2 Tentree bow'
}.318 . % 0. 43 ~13L &N Y4 W i
Q.83 W 4 12-81 - 133 66 | &

TS 33.5 aaA

Sampling Method: [_,,‘_,-ﬂ;\y f,)mﬂ;ﬂ-‘z, P
v 1 N

Type: Groundwater

Start Sampling:

0N-uo | Finish Sampling: 94 2.
Sample Appearance, eg colour, sediment;
Pre-Sampling: | pH: Spec.Cond: Temp:
Posf-SompImg pH: Spec.Cond: Temp:
WeII Heod In’regn’ry
Field Filtered 2 Y /(N) Ease of filtering?
Weather Condition: ol
Duplicate Taken2 &/ N Duplicate Number: ~ Qf\1e4
Triplicate Taken? (’Y?/ N  Triplicate Number: (L A20
QA/QC Taken? ¥/ N QA/QC Number: 8A-HH QAo

L:\Projects\Hydro Australia\AS130335 Groundwater Plume Delineation\Groundwater sampling form for Hydro.doc
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Groundwdater Sampling Field Parameter Form

Ref. Number: A$130335 Date: 36 i

Project: Plume Delineation Sample Number: ~ 7

Location: Hydro Kurri Kurri Location: Ul

Field Measurements £

Depth to water: (from top of casing) 3.%7 Measurement device: (P .
Stickup: Measurement Device:

Well Depth (from TOC): 5 b6

Well P

Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: 1520 EndPurge: |% 145 «
pH TEMP (o) |  D.O. REDOX EC. | pemOVED Colour
€44 (2.5 0-to | -129 16O | 2 Thded bavun /bl
b.5& 3. ¢ 0-44 | _is3 2972 Y & 7
C-6L 1£-0 0.4 - iS5G 130 Y4— A u e
TDS 4o pem
Sampling _ .
Sampling Method: (.. to pecldRe pos
Type: Groundwater ' v
Start Sampling: D b | Finish Sampling: 14 - 20
Sample Appearance, eg colour, sediment:
Pre-Sampling: | pH: Spec.Cond: Temp:
Post-Sampling: | pH: Spec.Cond: Temp:

Miscellaneous Fleld Comments

Well Head Integrity:

Field Filtered 2 Y / N Ease of filtering?

Weather Condition: i, Senin .

Duplicate Taken? Y /(N/ Duplicate Ndémber:

Triplicate Taken2 Y /(N  Triplicate Number:

QA/QC Taken? Y /N) QA/QC Number:
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335

Date:

3{Gjs

Project: Plume Delineation

Sample Number;

Location: Hyclro Kurri Kurri

Location:

o0 50

Fleld Measurements

Depth to water: (from top of casing) &.12-

Measurement device:

Measurement Device:

Stickup:
Well Depth (from TOC):  &.) l

Vel Porging

Purge Method:

Volume in Casing:

Purge Volume:

Start Purge:

End Purge:

pH TEMP (°c) D.O. REDOX

LITRES

REMOVED Colour

E
=3

b | 12§ 2 64 10Q

.o 2

{PW De~ —

M@ Sa

e

falr-2

e edo [ |

Sampiin

Sampling Method:

Type: Groundwater

Start Sampling:

| Finish Sampling:

Sample Appearance, eg colour, sediment:

Pre-Sampling: | pH:

Spec.Cond:

Temp:

Post-Sampling: | pH:

Spec.Cond:

Temp:

Miscellaneous Fleld

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken? Y /N  Triplicate Number:

QA/QC Taken? Y/N  QA/QC Number:
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: Spiig
Project: Plume Delineation Sample Number:
Location: Hydro Kurri Kurr Location: 328 L5 S

 Fleld Measurements

I

| Misceflaneous

Depth to water: (from top of casing) (.1 F Measurement device:
Stickup: Measurement Device:
Well Depth (from TOC): )
Well Purging
Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: End Purge:
pH TEMP (oc) D.O. REDOX | EC LITRES Colour
S ANS REMOVED
xR {5-1 P — oS Y.32 1.5 "TeoTee Loo
3.25 14-4 .62 - lo Y 3.96 2. 0
126 14-2 | -Fo - 45 3:8b 1-5 .
Sampling Method:
Type: Groundwater
Start Sampling: | Finish Sampling:
Sample Appearance, eg colour, sediment:
Pre-Sampling: | pH: Spec.Cond: Temp:
Post-Sampling: | pH: Spec.Cond: Temp:

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N

Duplicate Number:

Triplicate Taken2 Y /N

Triplicate Number:

QA/QCTaken2 Y/N QA/QC Number:

I \Projects\Hydro Ausirciia\A3130335 Groundwater Plume Delineation\ Groundwater sampling form for Hyckro.doc

ENVIRON




Groundwater Sampling Field Parameter Form

Ref. Number: A$130335 Date: 3 /6] iy
Project: Plume Delineation Sample Number: %
Location: Hydro Kurri Kurri Location: EL(-
Fleld Measuremenis
Depth to water: (from top of casing) (. F+ Measurement device:
Stickup: Measurement Device:
Well Depth (from TOC): D b
Well Purging
Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: End Purge:
pH TEMP (o¢) D.O. REDOX EC TRES Colour
—~3 REMOVED
| q.24 (73 o-#4 | -z25% lo.59 2 Tlentreeio o
q.50 (. O.€E0 - 253 \o.e9% —
&. 46 (7€ 0.3 - Zsby Q.13 ¢
"Sampiing
Sampling Method:
Type: Groundwater
Start Sampling: | Finish Sampling:
Sample Appearance, eg colour, sediment:
Pre-Sampling: | pH: Spec.Cond: Temp:
Post-Sampling: | pH: Spec.Cond: Temp:

Misceflaneous Fleld C

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken? Y /N Triplicate Number:

QA/QC Taken? Y/N QA/QC Number:

Z\Projects\Hydro Australia\AS130335 Groundwater Plume Delineatiomn\Groundwater sampling form for Hydro.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: 3/l (/5
Project: Plume Delineation Sample Number:
Location: Hydro Kurri Kurri location: ©35

Depfh fd Wdter >(from top of casing)

2.20 Measurement device:
Stickup: Measurement Device:
WeII Dep’rh (from TOC): 2.5%
Purge Mefhod
Volume in Casing: L Purge Volume: L
Start Purge: 225 End Purge: o] . 4b
LITRES
pH TEMP (°C) D.O. REDOX .E\CS REMOVED Colour
4. 5 ¢ S0 285 vz ¥ 8\ "Trodrey b
A .3 211 | 2%% 38 ¢ L u '
Ko it.5 6oL L3y 31.2 e?: c I

sampling Method:

Type: Groundwatier

Start Sampling:

Finish Sampling:

Sample Appearance, eg colour, sediment:

Pre-Sampling: | pH:

Spec.Cond:

Temp:

Spec.Cond:

Temp:

Pos’r Scmpllng

’\WeII Hecd Integnfy o

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N

Duplicate Number:

Triplicate Takene Y /N

Triplicate Number:

QA/QC Taken2 Y /N

QA/QC Number:

Z\Projects\Hydro Australia\AS130335 Groundwater Plume Delineation\Groundwater sampling form for Hydro.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS$130335 Date: S /L[y
Project: Plume Delineation Sample Number:
Location: Hydro Kurri Kurri Location: ~).

Field Measurements

Depth to water: (from top of casing) 2 aill (

Measurement device:

Stickup:

Measurement Device:

Weli Depth (from TOC). § .44

Miscellaneous Field Comrr

Well Pur 3.

Purge Method:

Volume in Casing: L Purge Volume: L

Start Purge: 04. 5% End Purge:

pH TEMP (oc) DO. | REDOX EC REMOTED Colour

Loz 7 % 124 - A% oS 2 L LECRA
3.4 L. 8 0.4 - £6 62-4 Y 8. 6 pp
3122 if.9 0.8\ - bt eYe. Y 5 Tea tree bos~.
123 ia.o 0-13 - Yo ada-3 % DS 20.2ppns. |

Sampling

Sampling Method:

Type: Groundwater

Start Sampling: - | Finish Sampling:

Sample Appearance, eg colour, sediment:

Pre-Sampling: | pH: Spec.Cond: Temp:

Post-Sampling: | pH: Spec.Cond: Temp:

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken? Y /N  Triplicate Number:

QA/QCTaken? Y/N QA/QC Number:

Z\Projects\Hydro Australia\AS130335 Groundwater Plume Delineation\Groundwater sampiing form for Hydro.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: A
Project: Plume Delineation Sample Number:
Location: Hydro Kurri Kurrl Location: u(q D
Field Measurements FESER _
Depth to water: (from top of casing) .44 Measurement device:
Stickup: Measurement Device:
Well Depth (from TOC): S. 91
Weil Purging
Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: End Purge:
pH TEMP (OC) D.O. REDOX EC LITRES Colour
puiy; Py REMOVED
5.4 17 2.02 &7 lo.? 2 Ches.r.
5. 0% %0 .64 4% *3 4 TOS5 3.2 ppne.
5 ¥4 131 A2 o\ +-8 o -
Sampling
Sampling Method:
Type: Groundwater
Start Sampling: | Finish Sampling:
Sample Appearance, eg colour, sediment:
Pre-Sampling: | pH: Spec.Cond: Temp:
Post-Sampling: | pH: Spec.Cond: Temp:

Miscellaneous Field Comments

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Takeng2 Y /N  Triplicate Number:

QA/QCTaken? Y/N QA/QC Number:
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335

Date:

3

S

Project: Plume Delineation

Sample Number:

Location: Hydro Kurrl Kurri

Location: RYA S .

Field Measurements S ,
Depth to water: (from top of casing) 2.5 Measurement device:
Stickup: Measurement Device:
Well Depth (from TOC): 2 .0
Weil Purging
Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: End Purge:
oH TEMP (oc) D.O. REDOX EC =S Colour
v ~S REMOVED
L 27 E=Er s 23. | P Vo rta broren -
gL L-7 .25 284 28.{ 4 Uik boven hbitd
[ (6-§ 2l 290 28.3 ¢ Y ‘
Sampling
Sampling Method:
Type: Groundwater
Start Sampling: | Finish Sampling:
Sample Appearance, eg colour, sediment:
Pre-Sampling: | pH: Spec.Cond: Temp:
Post-Sampling: | pH: Spec.Cond: Temp:

 Miscelfaneous Fi

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken? Y /N  Triplicate Number:

QA/QC Taken2 Y/N QA/QC Number:

I:\Projects\Hydro Australio\ AS130335 Groundwater Plume Delineafion\Groundwater sampling form for Hydro.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: 3 ﬂv,/ Ts

Project: Plume Delineation Sample Number: -

Location: Hydro Kurri Kurrl Location: Mq

leld Measurements _ |

Depth to water: (from top of casing) I.g4 Measurement device:

Stickup: Measurement Device:

Well Depth (from TOC): 2.6

Well Purging

Purge Method:

Volume in Casing: L Purge Volume: L

Start Purge: Wlia End Purge: {|:Ze
~ pH TEMP (oc) | D.O. REDOX, | EC. | emoveo Colour
&3] U6 2.23 =258 LFs5- 2 Furbid - geen
2 15.6 0.be - 2% b14 3 TDS 374 Sphn.
322 5.3 0.65 - 255 613 4 '

S

Scmpliné Method:

Type: Groundwater

Start Sampling: Finish Sampling:
Sample Appearance, eg colour, sediment:

Pre-Sampling: | pH: Spec.Cond: Temp:
Post-Sampling: | pH: Spec.Cond: Temp:

‘Miscellaneous Field Comments

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken2 Y /N  Triplicate Number:

QA/QC Taken2 Y/N QA/QC Number:
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: el
Project: Plume Delineation Sample Number:
Location: Hydro Kumi Kurri Location: N},g
Field Measurements TRAE _
Depth to water: (from top of casing) 2.8o Measurement device:
Stickup: Measurement Device:
Well Depth (from TOC): . 5%
Well Purging e
Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: End Purge:
pH TEMP oc) | D.O. REDOX EC i Colour
AN A8 REMOVED
b.35 3¢ 0.68 w3 | Smw 2 “Tea fres b
.42 3.6 0.3 1 ~ 124 12 Y o &
b Ui 2.7 C.38 =134 | 63 -\ 5 N -
o 49 +-6 0 o -~ 143 5¢.1 6 i N
Sampling

Sampling Method:

Type: Groundwater

Start Sampling: | Finish Sampling:
Sample Appearance, eg colour, sediment:
Pre-Sampling: | pH: Spec.Cond: Temp:

Post-Sampling: | pH:

Spec.Cond: Temp:

Miscellaneous Fleld Comments

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken? Y /N  Triplicate Number:

QA/QC Taken? Y/N QA/QC Number:
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335

Date:

3/0/s5

Project: Plume Delineation

Sample Number:

Location: Hydro Kurri Kumi

Location: w G-

Field Measurements |
Depth to water: (from top of casing) “Z 42 Measurement device:
Stickup: Measurement Device:
Well Depth (from TOC):  13.40
Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: End Purge:
oH TEMP (oC) D.O. REDOX EC LITRES Colour
pody] o REMOVED
6. 23 -8 0.6L Tlooa | (a4 z Clgn - st
| 6.0\ 3.7 0.53 | -Aas e.2s | A [
b.e (% o-53 | -9%F b.27 | 6 =
[Sampling
Sampling Method:
Type: Groundwater
Start Sampling: Finish Sampling:
Sample Appearance, eg colour, sediment:
Pre-Sampling: | pH: Spec.Cond: Temp:
Post-Sampling: | pH: Spec.Cond: Temp:

Miscellanecus Field Comments

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken? Y /N  Triplicate Number:

QA/QC Taken2 Y/N QA/QC Number:

I:\Projects\Hydro Australia\A$130335 Groundwater Plume Delineation\Groundwater sampling form for Hydro.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: 3Ll

Project: Plume Delineation Sample Number:

Location: Hydro Kurri Kurri Location: £

Fleld Measuremenis _ !

Depth to water: (from top of casing) 2.4 Measurement device:

Stickup: Measurement Device:

Well Depth {from TOC): 1.28

Well Purging

Purge Method:

Volume in Casing: L Purge Volume: L

Start Purge: (%09 End Purge:

pH TEMP (oc) DO. REDOX EC g REkA'TgE/SED Colour

8.32 EX) 1.50 ~ifo | =7.350 2 TR dee_blen
£. 32 #.3 0.%0 - 173 .06 4- T0S -3.S8pple
£.24 i2-3 0.5 -z S.4e S _
]-u .2 0.65 - 149 | 4.3 b

3.92 171 0.65 -~ i3 <. 94 8

[Sampiing

Sombling Method:

Type: Groundwater

Start Sampling:

Finish Sampling:

Sample Appearance, eg colour, sediment:

Pre-Sampling: | pH:

Spec.Cond:

Temp:

Post-Sampling: | pH:

Spec.Cond:

Temp:

Misceflaneous Fleld Comments

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken2 Y /N  Duplicate Number:

Triplicate Taken2 Y /N  Triplicate Number:

QA/QC Taken? Y/N QA/QC Number:

Z\Projects\Hydro Australia\ AS130335 Groundwater Plume Delineation\Grouncdwater sampling form for Hydro.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: 300 11

Project: Plume Delineation Sample Number:

Location: Hydro Kurri Kurri Location: W’A_ﬂi

rDepTh "ro water (from top of casing) 2 % Measurement device:
Stickup: 0.35 Measurement Device:

Well Depth (from TOC): r.44

PUrge Mefhod:

Volume in Casing: L Purge Volume: L
Start Purge: End Purge:
pH TEMP(oc) | DO. | REDOX EC i Colour
AT REMOVED
L 4.2 535 5.5 250 Tarbid, b
Qt\fqucj( O:‘A - ko ¥ Sﬂw\g(;)a{ -
{J iJ {
Sampling Method:
Type: Groundwater ;
Start Sampling: | Finish Sampling:
Sample Appearance, eg colour, sediment:
Pre-Sampling: | pH: Spec.Cond: Temp:
Pos’r Sompllng pH: Spec.Cond: Temp:

”WeII Headiln'regn’ry

Field Filtered 2 Y / N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken2 Y /N  Triplicate Number:

QA/QC Taken? Y/N QA/QC Number:
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: 2/:/ir

Project: Plume Delineation Sample Number:

Location: Hydro Kurri Kurri Location: | )

e - WebD

Dep’rh fo wa’rer (from topofcasing) 2.03 Measurement device:
Stickup: Measurement Device:

Well Depth (from TOC): 4.15 -

Purge Method: Do Lk snp £
Volume in Casing: L Purge Volume: L
Start Purge: ¢g-92 End Purge: RS LY

PH TEMP (°c) |  DO. REDOX EC RE';\A”(';E/SED Colour
6 1% 8.2 .S2 | —444 22 b6 I e bodun
p.ip 18 3 fr2¥ - Yg4 LR.0K (N = “
\o - 19 8.1 1.5 - 47, 23.67 G w i
ic.u i£-9 [.©Q 474 23.9 8 “ ‘e

T0S 1S3 g0k -

"SGr}ipliﬁg Method:

Type: Groundwater

Start Sampling: Finish Sampling:
Sample Appearance, eg colour, sediment:

Pre-Sampling: | pH: Spec.Cond: Temp:
Post- Scmpllng pH: Spec.Cond: Temp:

WeII Heod Infegrn‘y

Field Filtered 2 Y / N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken2 Y /N  Triplicate Number:

QA/QC Taken? Y/N QA/QC Number:
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Groundwater Sampling Field Parameter Form

Ref. Number: A$130335 Date: 2/./)c

Project: Plume Delineation Sample Number:

Location: Hydro Kurri Kurri Location: Pume
Depth to water: {from top of casing) .35 Measurement device:
Stickup: Measurement Device:
Well Depth {from TOC): O
Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: O%. 3 EndPurge: 2% %%

pH TEMP (O¢) ?9 RER(\))( Eg I REI;\I/IgE/SED Colour

].%s 3.0 LO2 59 55.3 2 o oo,
4.8 + 1S-1 ¢ A by §9.4 4 Lk (nonwn
3. 8 IS- 6 e | ix3 4e.¢ | 5 W i
1.8 s.8 0.1 6 47.0 ¢ - -

Sampllng Method:

Type: Groundwater

Start Sampling: Finish Sampling:
Sample Appearance, eg colour, sediment:

Pre-Sampling: | pH: Spec.Cond: Temp:
Posf Scmpllng pH: Spec.Cond: Temp:

Well Head In’regn’fy

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken2 Y /N  Duplicate Number:

Triplicate Taken? Y /N Triplicate Number:

QA/QC Taken2{Y/N  QA/QCNumber: QA jpe (Duwlewde ).
L )

o~
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: 4 /G /is

Project: Plume Delineation Sample Number:

Location: Hydro Kurri Kurri Location: qu

'Field Measurements

Depth to water: (from top of casing) o- 24 ' Measurement device:

Stickup: Measurement Device:

Well Depth (from TOC): i 11

|

‘Weil Purging

Purge Method: |

Volume in Casing: L Purge Volume: L

Start Purge: End Purge:

pH TEMP (oc) D.O. REDOX EC LITRES

< . | rRemovep Coliaii

q.01 8.6 4.5 23s | 24.4 } W Tea $ce b,

e d 3] Ao 5. 4w 262 Z%og

s—-
[~

1-
A.13 £.4 | ey 262 252 2

b . & -

V4 7 T

‘Sampl mlng

Sampling Method:

Type: Groundwater

Start Sampling: | Finish Sampling:

Sample Appearance, eg colour, sediment:

Pre-Sampling: | pH: Spec.Cond: Temp:

Post-Sampling: | pH: Spec.Cond: Temp:

Miscellaneovs Fleld Cammenk

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y/N  Duplicate Number:

Triplicate Taken? Y /N  Trplicate Number:

QA/QC Taken? Y/N QA/QC Number:

Z\Projects\Hydro Australia\A5130335 Groundwater Plume Delineation\Groundwater sampling form for Hydro.doc € N VIR O N




Groundwater Sampling Field Parameter Form

Ref. Number: A$130335 Date: S/t s
Project: Plume Delineation Sample Number:
Location: Hydro Kurrl Kurri Location: w Y D
Field Measurements . %
Depth to water: (from top of casing) £]. ¢ L.{ Measurement device:
Stickup: Measurement Device:
Well Depth (from TOC): - &1, L. .
Well Purging : ,
Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: End Purge:
pH TEMP (oc) D.O. REDOX EC LITRES Colour
~\ REMOVED
5.2 12.6 2.22 | £3 €22 al CAzan,
A
0 N
e )~ No diedle  collleale L
vl
= !
Sampling

Sampling Method:

Type: Groundwater

Start Sampling: | Finish Sampling:
Sample Appearance, eg colour, sediment:

Pre-Sampling: | pH: Spec.Cond: Temp:
Post-Sampling: | pH: Spec.Cond: Temp:

Miscellaneous Field Comments

Well Head Integrity:
Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:
Triplicate Taken? Y /N  Triplicate Number:

QA/QC Taken? Y/N QA/QC Number:

Uneb\e Lo 9&1 ey c. g;gb«, iz e — bl oun R
¢ No  gemple colieded
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: <+ ,115

Project: Plume Delineation Sample Number:

Location: Hycdiro Kumri Kurri

Location: Wz D

 Fleld Measurements

Depth to water: {from top of casing) <. Fo Measurement device:

Stickup: Measurement Device:
| Well Depth (rom TOC): - 0 al. 44

Well Purging =

Purge Method:

Volume in Casing: L Purge Volume: L
Start Purge: End Purge:

oH TEMP (oC) D.O. REDOX £G LITRES Colour
~V Al REMOVED
H.20 5.3 I-69 234 i Y25 7 CAra,
434 L% i.6) By | g5 4 v e
Pl v i .68 2132 (53¢ 5 - "
TDS £% 3\,@@0“

 Sampling

Sampling Method:

Type: Groundwater

Start Sampling: | Finish Sampling:

Sample Appearance, eg colour, sediment:

Pre-Sampling: | pH: Spec.Cond: Temp:

Post-Sampling: | pH: Spec.Cond: Temp:

Miscelianeocus Field Comments

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken2 Y /N  Triplicate Number:

QA/QC Taken2 Y/N QA/QC Number:

I:\Projecis\Hydro Australia\ AS130335 Groundwater Plume Delineatiomn\Groundwater sampling form for Hydro.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335

Date:

4dfolis

Project: Plume Delineation

Sample Number:

Location: Hydro Kurri Kurri

Location: L 3 S

Field Measurements _
Depth to water: (from top of casing) l.0b Measurement device:
Stickup: Measurement Device:
Well Depth (from TOC): 2S5
Well Purging
Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: End Purge:
oH TEMP (oc) D.O. REDOX EC LITRES Colour
s REMOVED
F.b40 5.1 1 202 1.2% \.§5 Too tree braxon.
1.51 iS.2 1-30 203 q.4s 2.2
1.5 15-2- i-0q 2072_ 9.4 2.7
.53 [3-L L7 2 \aq Q.29 3.5
[Sampling
Sampling Method:
Type: Groundwater
Start Sampling: ] Finish Sampling:
Sample Appearance, eg colour, sediment:
Pre-Sampling: | pH: Spec.Cond: Temp:
Post-Sampling: | pH: Spec.Cond: Temp:

Miscellanecus Fleid Commente

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken? Y /N  Triplicate Number:

QA/QC Taken? Y/N QA/QC Number:

Z:\Projects\Hydro Australia\AS130335 Groundwater Plume Delineation\Groundwater sampling form for Hydro.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335

Date:

Yivhe

Project. Plume Delineation

Sample Number:

Location: Hydro Kurrl Kurri

Location: Aq_

Field Measurements , _

Depth to water: (from top of casing) 1:%53 Measurement device:
Stickup: Measurement Device:

Well Depth (fromTOC): & 2§
Well Purging

Purge Method:
Volume in Casing: L Purge Volume: L
Start Purge: End Purge:

pH TEMP °c) | D.O. REDOX EC o | neme Colour
pA REMOVED

1.9 i5-1 i-Fep | -25% 2. %7 2 T d ree brocen.

4.435 i6.o 0.6 - 187 21-2& 3

q 49 16-i 0.3 =29\ 21.1 & b3
Sampling

Sampling Method:

Type: Groundwater

Start Sampling:

| Finish Sampling:

Sample Appearance, eg colour, sediment:

Pre-Sampling: | pH: Spec.Cond:

Temp:

Post-Sampling: | pH: Spec.Cond:

Temp:

Miscellaneous Fleld Comments

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken? Y /N  Triplicate Number:

QA/QC Taken? Y/N QA/QC Number:

Z:\Projects\Hydro Australia\AS130335 Groundwater Plume Delineation\Groundwarter sompiing form for Hydro.doc
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Groundwater Sampling Field Parameter Form

Ref. Number: AS130335 Date: Gt | g

Project: Plume Delineation Sample Number:

Location: Hydro Kurrl Kurri

Lécafion: | o 1 4-_5 |

Se

' Fleld Measurements
Depth to wafter: {from top of casing) |, 6 Measurement device:
Stickup: Measurement Device:
Well Depth (from TOC): 2.2
Well Purging
Purge Method:
Volume in Casing: L Purge Volume:
Start Purge: End Purge:
pH TEMP (oc) D.O. REDOX EC LITRES Colour
i s —3 REMOVED
6-7G is. 4 1-33 | _4qo 5. 32 2 Darle broan, frr
G. 21 15 O0.bo | ~ 94 5.20 3 0 “
6 .83 1. o 0.5 - _io7 S.24 4 " .
Sampling Method:
Type: Groundwater
Start Sampling: | Finish Sampling:
Sample Appearance, eg colour, sediment:
Pre-Sampling: | pH: Spec.Cond: Temp:
Post-Sampling: | pH: Spec.Cond: Temp:

Miscellaneous Fleld Comments

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken? Y /N  Triplicate Number:

QA/QC Taken2 Y/N QA/QC -Number:

Z:\Projects\Hydro Aushali\ AS 130335 Grounciwater Plume Defineatiom\Groundwater sampiing form for Hycro.doc
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Groundwater Sampling Field Parameter Form

S

Ref. Number: AS130335 Date: GluliS ~
Project: Plume Delineation Sample Number:

Location: Hydro Kurri Kurri Location: 10

Field Measurements o T |
Depth to water: (from top of casing) 4. ¢ Measurement device:
Stickup: N Measurement Device:
Well Depth (from TOC): io. %o > '
Well Purging |

Purge Method: .

Volume in Casing: L Purge Volume: ) L
Start Purge: EndPurge: . - . ) '
pH TEMP (oc) D.O. | REDOX EC. UIRES 1" colour

S ~ w5 | REMOVED
L-83 \§ 2 0.C¥ = loo lo.co” | p.g J;éubiom,-m
G . 52 (2N .sw - o 1o (g o-@ i T,
¢. 32 TR 1 L O -2 12.2+ | 1.% b ‘
v jr — 9"}) 7R uwpw 2%
Sampling Method:
Type: Groundwater
Start Sampling: | Finish Sampling:
Sample Appearance, eg colour, sediment:
Pre-Sampling: | pH: Spec.Cond: Temp:
Post-Sampling: | pH: Spec.Cond: Temp:

| Miscellaneous Fleld Commentis

Well Head Integrity:

Field Filtered 2 Y /N Ease of filtering?

Weather Condition:

Duplicate Taken? Y /N  Duplicate Number:

Triplicate Taken2 Y /N  Triplicate Number:

QA/QCTaken? Y/N QA/QC Number:

Z\Projects\Hydro Australia\A5130335 Groundwater Plume Delineatiom\Groundwater sampling form for Hydro.cioc € N v I R o N




Groundwater Sampling Field Parameter Form

Ref. Number:; Date: / / (2 / ‘5

Project: Well Number: (35S

Location: Sampler(s): "

Field Measurements

Organic vapours in well: ppm | Measurement Device:

Depth to Groundwater: {.oF m | Measurement Device:

Correction:

Groundwater Elevation :

Depth to Immiscible Layer: Measurement Device:

Well Depth: o ~

m
m
m
Thickness to Immiscible Layer: m
m
m

Thickness to Groundwater Column:

Well Diameter: mm

Volume to be purged = (fD-WL)/SWL x 1.9625 x # volumes to be purged.

Volume in 50mm dia well is approximately 21 per metre:

If purging: If developing:

3 volumes to be purged: SWLx 5.9 = L | 10 volumes to be purged: SWL x 19.6 = L
Water Level Depth: m | Purge Method: Bailer / Pump

# Well Volumes to be purged: Well Volume 1o be purged: L

Observations during purging (turbidity, colour, sheen, odour):

Well Sampling | |
Method: O Micro-Purge O Peristaltic O Bailer
Start Sampling: | End Sampling:
Sample Appearance:
TIME TEMP SPEC. DO Redox DS Comments

(°c) COND. PH (appearance, odour, etc)

)
rd
[ e———

Miscellaneous Field Comments

Well Head Integrity:

Samples Filtered

Weather Condition:

Other:

CAUsers\miiedeman\AppData\Local\Microsoff\Windows\Temporary Intemet Files\Content.Outiook\C74RQ R A M B L 2 (55)\ld\c{c! RON



Groundwater Sampling Field Parameter Form

Ref. Number: _ Date: 2 [12[(S
Project Well Number: A4S
Location: Sampler(s): AT
Field Measurements - |

Organic vapours in well: ppm | Measurement Device:
Depth to Groundwater: m | Measurement Device:
Correction: m

Groundwater Elevation : m

Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m

Well Depth: m

Thickness to Groundwater Column: m

Well Diameter: mm

| Well Purging |
Volume to be purged = (TD-WL}/SWL x 1.9625 x # volumes to be purged.
Volume in 50mm dia well is approximately 2L per metre:

If purging: If developing:

3 volumes to be purged: SWLx 5.9 = L | 10 volumes to be purged: SWLx 19.6 = L
Water Level Depth: m | Purge Method: Bailer / Pump

# Well Volumes to be purged: Well Volume to be purged: L

Observations during purging (turbidity, colour, sheen, odour):

I
|

 Well Sampling 3 |
Method: O Micro-Purge O Peristaltic O Bailer
Start Sampling: | End Sampling:
Sample Appearance:
TEMP SPEC. Comments
T (°c) COND. PH DO Redox DS {appearance, odour, etc)

~

'Miscellaneous Field Comments
Well Head Integrity:
Samples Filtered
Weather Condition:

- Other:
Yoy

C:\Users\mtiedeman\AppData\Local\Microsoff\Windows\Temporary Intemet Files\Content.Outicok\C74R& R A MB L !( ).d\gc! RON




Groundwater Sampling Field Parameter Form

Ref. Number: Date: 9 /i, /i
Project: Well Numbér: (u20
Location: Sampler(s): AT
Field Measurements | |
Organic vapours in well: ppm | Measurement Device:
Depth to Groundwater: -— m | Measurement Device:
Correction: m

Groundwater Elevation : m

Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m

Well Depth: .63 m

Thickness to Groundwater Column: m

Well Diameter: mm

 Well Purging

Volume to be purged = (TD-WL)/SWLX 1.9625 x # volumes to be purged.
Volume in 50mm dia well is approximately 2L per metre:

If purging: If developing:

3 volumes o be purged: SWLx 5.9 = L | 10 volumes to be purged: SWLx 19.6 = L
Water Level Depth: m | Purge Method: Bailer / Pump

# Well Volumes 1o be purged: Well Volume to be purged: L

Observations during purging (turbidity, colour, sheen, odour):

 Well Sampling | _
Method: O Micro-Purge O Peristaltic O Bailer
Start Sampling: | End Sampling:
Sample Appearance:
TEMP SPEC. Comments
TIVAE {°c) COND. pH DO Redox TS (appearance, odour, etc)

[ Miscellaneous Field Comments
Well Head Integrity:

Samples Filtered

Weather Condition:

Other:

CAUsers\mtiedeman\AppData\Local\Microsof\Windows\Temporary Intemet Fles\Content.Outlook\C74RQ RAMB L ‘g (gg)\ld\gc! RON



Groundwater Sampling Field Parameter Form

Ref. Number: Date: ali]s
Project: Well Number: ¢}
Location: Sampler(s): W
Field Measurements | B

Organic vapours in well: ppm | Measurement Device:
Depth to Groundwater: 9.2¢ M | Measurement Device:
Correction: m

Groundwater Elevation : m

Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m

Well Depth: 2 4o M

Thickness to Groundwater Column: m

Well Diameter: mm

Well Purging
Volume to be purged = (TD-WL)/SWL x 1.9625 x # volumes to be purged.
Volume in 50mm dia well is approximately 2L per metre:

If purging: If developing:

3 volumes to be purged: SWLx 5.9 = L | 10 volumes to be purged: SWLx 19.6 = L
Water Level Depth: m | Purge Method: Bailer / Pump

# Well Volumes to be purged: Well Volume to be purged: L

Observations during purging (turbidity, colour, sheen, odour):

Well Sampling

Method: O Micro-Purge O Peristaltic O Bailer
Start Sampling: | End Sampiling:
Sample Appearance: .g.fé/a-m
TEMP | SPEC.' Comments
IS (°ec) COND. PH DO Redox DS (appearance, odour, eic)

04:55" |20 40 | 108 |Lup | 0.0 |-1H.8 @852 | (28 NV
035 | 22.59| 10-5%® |w.§F | 0.9 |-172.] | 6,5%3]43
0.0 {20-59| lo.s¥ | 9.5k | 0.0 |-(33.8 f,36( |B4.F

J

Miscellaneous Field Comments
Well Head integrity:

Samples Filtered

Weather Condition:

Other:

C:\Users\mtiedeman\AppData\Local\Microsoft\ Windows\Temporary Intemet Files\Content.Qullook\C74RQ R A M B L = ( ).c)c{c! RON




Groundwater Sampling Field Parameter Form

Ref. Number: Date: { L12/)is.
Project: Well Number:' «v5D
Location: Sampler(s): e

 Field Measurements
Organic vapours in well: ppm | Measurement Device:
Depth to Groundwater: $.213. m Measurement Device:
Correction: m
Groundwater Elevation : m
Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m
Well Depth: |0-53 .M
Thickness to Groundwater Column: m
Well Diameter: mm

‘Well Purging

Volume to be purged = (TD-WL}/SWL x 1.9625 x # volumes to be purged.

Volume in 50mm dia well is approximately 2L per metre:

If purging: If developing:

3 volumes to be purged: SWLx 5.9 = L | 10 volumes to be purged: SWL x 19.6 = L
Water Level Depth: m | Purge Method: Bailer / Pump

# Well Volumes to be purged: Well Volume to be purged: L

Observations during purging (turbidity, colour, sheen, odour):

Well Sampling

Method: O Micro-Purge O Peristaltic O Bailer
Start Sampling: | End Sampling:
Sample Appearance:
TIME TEMP SPEC. pH DO Redox DS Comments

(oc) %%Pg@. e (appearance, odour, etc)
4:12 | 20.80| Suos | 8% | 9% |-us.i |3, 084-| &2 -1

td:29| 2\-a0 5’,’614 8-43 | p.aa |-162) 108 114.6

a1 31,00 5,661 | 8-32| 0.2¢ |=letHB 69 | FHo

Miscellaneous Field Comments

Well Head Integrity:

Samples Filtered

Weather Condition:

Other:

C:\Users\miiedeman\AppData\Local\Microsoff\Windows\ Temporary Intemet Fles\Content.Outicok\C74RQ R A M B L ) (&5{)0/(! RON



Groundwater Sampling Field Parameter Form

Ref. Number: Date: 21§
Project: Well Number: 04
Location: Sampler(s): AT
Field Measurements

Organic vapours in well: ppm | Measurement Device:

Depth to Groundwater: Measurement Device:

m

Correction: U e o ATl celd . lo(m-/«-?g‘
o T\

Groundwater Elevation : m

m

m

m

m

Depth to Immiscible Layer: Measurement Device:
Thickness to Immiscible Layer:

Well Depth:

Thickness to Groundwater Column:

Well Diameter: 3 mm

Well Purging 1N
Volume to be purged = (TD-WL)/SWL x 1.9625 x # volumes to be purged.

Volume in 50mm dia well is approximately 2L per metre:

If purging: If developing:

3 volumes to be purged: SWLx 5.9 = L | 10 volumes to be purged: SWLx 19.6 = L
Water Level Depth: m | Purge Method: Bailer / Pump

# Well Volumes to be purged: Well Volume to be purged: L

Observations during purging (turbidity, colour, sheen, odour):

Well Samplin .
Method: O Micro-Purge O Peristaltic O Bailer
Start Sampling: | End Sampling:
Sample Appearance; ¢/,._.
TEMP SPEC. Comments
e (°c) COND. pH DO Redox V.I,? [ {appearance, odour, efc)

0f:u | 20.00|2%i [R48 | o.53 |-5o-F q,!‘-,iw, 43.} U
0813 20,0 [F137 |29 | 554 |~uua| &, 620|282

A-P@quy .SCOWL__ W'MW 0&}‘1

Miscellaneous Field Comments
Well Head Integrity:

Samples Filtered

Weather Condition:

Other:  Jpalde Jo ol,c‘p well .

C:\Users\miiedeman\AppData\Local\Microsoff\Windows\Temporary Intemet Files\Content.Outiook\C7 4R RAMB L ) | ).d\cﬂ RON




Groundwater Sampling Field Parameter Form

Ref. Number: AS(30t0 Date: 9 |13 [2015

Project: 6 Are ponlonin . Well Number: A%

Location: ],?Aﬂ 4 sampler(s): 1
Field Measuréments -

Organic vapours in well: -— . ppm | Measurement Device: __

Depth to Groundwater: 2.2 Measurement Device: |

Correction: —

Groundwater Elevation : —

Depth to Immiscible Layer: - Measurement Device: |\

Well Depth: 4.7

Thickness to Groundwater Column: -

m
m
m
m
Thickness to Immiscible Layer: - m
m
m
m

Well Diameter: B0 m

‘Well Purging

Volume to be purged = (TD-WL)/SWL x 1.9625 x # volumes to be purged.

Volume in 50mm dia well is approximately 2L per metre:

If purging: If developing:

3 volumes to be purged: SWLx 5.9 = L | 10 volumes to be purged: SWLx 19.46 = L
Water Level Depth: m | Purge Method: Bailer / Pump

# Well Volumes to be purged: Well Volume to be purged: L

Observations during purging (turbidity, colour, sheen, odour):

Well Sampling el |
Method: O Micro-Purge O Peristaltic O Bailer
Start Sampling: | End Sampiling:
Sample Appearance: -
TIME TEMP SPEC. , Comments

(eC) COND. PH HE‘P L= Redox ,IE? L (appearance, odour, etc)
Fos. (1.8 | 4g | iz | 25 | weq [ 9300 |13V . Ladnde b
20 | 1830 | tU-Ft | 10469 | 035 |- 33| 4,584 | ¥F
D4 1000 | t4-8 |9 | 0-06 | avi | 4,637 [T

Miscellaneous Field Comments
Well Head Integrity:

Sampiles Filtered

Weather Condition:

Other:

B
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Groundwater Sampling Field Parameter Form

Ref. Number: A<, 2. 420 Date: \ 1z ist
Project: i Otene Moaidodmes - Well Number: Esp
Location: v Sampler(s): S

Field Measurements " |

Organic vapours in well: -— ppm | Measurement Device: —
Depth to Groundwater: 2 UG m [ Measurement Device: p
Correction: - m

Groundwater Elevation : = m

Depth to Immiscible Layer: _ m | Measurement Device: (&
Thickness to Immiscible Layer: m

Well Depth: S.47 . m

Thickness to Groundwater Column: _- m

Well Diameter: s0 mm

Well Purging

Volume to be purged = (TD-WL)/SWL X 1.9625 x # volumes to be purged.

Volume in 50mm dia well is approximately 2L per metre:

If purging: If developing:
3 volumes 1o be purged: SWLx 5.9 = L | 10 volumes to be purged: SWLx 19.6 =
Water Level Depth: m | Purge Method: Bailer / Pump

# Well Volumes to be purged:

Well Volume to be purged:

Observations during purging (turbidity, colour, sheen, odour):

Well Sampling
Method: O Micro-Purge O Peristaltic O Bailer
Start Sampling: | End Sampling:
Sample Appearance: clor
TEMP SPEC! Comments
e (°c) COND. pH v;[-?\?l-— R.E(\]IPX ,.IPLS, (appearance, odour, etc)
b I

0%:2 | 2563 | 2435 | Tk | 9,50 | WO |45.83 | $NI 0 o,
04-13| 242 | 2u.t6 | F<I8 | 21-6 | 0-6F |15 43 | F2R.

09:26 | 23-85 | 24-02 | F.i& | 2.1 o-4d | 15.64% | 63+

Miscellaneous Field Comments

Well Head Integrity:

Samples Filtered

Weather Condition:

Other:

R !
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Groundwater Sampling Field Parameter Form

Ref. Number: AS (3ot Date: 2 12 fis
Project: R\ Phive. Mordotre Well Number: uiC,
Location: </ Sampler(s): s

Fleld Measuréments |

Organic vapours in well: ——  ppm | Measurement Device: —
Depth to Groundwater: \, 8 m | Measurement Device: 1p
Correction: - m

Groundwater Elevation : — m

Depth to Immiscible Layer: = m | Measurement Device: | o
Thickness to Immiscible Layer: — m )
Well Depth: 2. d- m

Thickness to Groundwater Column: — m

Well Diometer: Sp Mm

Well Purging

Volume to be purged = (TD-WL)/SWL x 1.9625 x # volumes to be purged..

Volume in 50mm dia well is approximately 2L per metre:

If purging: If developing:

3 volumes to be purged: SWLx 5.9 = L | 10 volumes to be purged: SWL x 19.6 = L
Water Level Depth: m | Purge Method: Bailer / Pump

# Well Volumes to be purged: Well Volume to be purged: L

Observations during purging (turbidity, colour, sheen, odour):

[ Well Sompling |
Method: O Micro-Purge O Peristaltic 0O Bailer
Start Sampling: | End Sampling:
Sample Appearance:
TEMP SPEC. Comments
A (°C) COND. pH DO Redox e (appearance, odour, etc)

DUth./( e AN

4

‘Miscellaneous Field Comments

Well Head Integrity:

Samples Filtered

Weather Condition:

Other:

BGL
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Groundwater Sampling Field Parameter Form

Ref. Number: AS(3oy20 Date: 2 /19 /i

Project:  Gad Pluae movituning Well Number: 01D
N4

Location: Sampler(s): j~T
 Field Measure.:ﬁ'nts '

Organic vapours in well: - ppm | Measurement Device: —

Depth to Groundwater: .53 Measurement Device: |p

Correction: —

Groundwater Elevation : -

Thickness to Immiscible Layer: -

Well Depth: 10 L4

m
m
m

Depth to Immiscible Layer: - m | Measurement Device: (@
m
m
m

Thickness to Groundwater Column: =

Well Diameter: So mMm

Well Purging

Volume to be purged = (TD—WL)/SWL x 1.9625 x # volumes to be purged.

Volume in 50mm dia well is approximately 2L per metre:

If purging: If developing:

3 volumes to be purged: SWL x 5.9 = L | 10 volumes to be purged: SWL x 19.6 = L
Water Level Depth: m | Purge Method: Bailer / Pump

# Well Volumes to be purged: Well Volume to be purged: L

Observations during purging (turbidity, colour, sheen, odour):

[WellSampiing
Method: O Micro-Purge @Aeristaltic O Bailer
Start Sampling: | End Sampling:
Sample Appearance: o
TEMP SPEC. Comments
IS {°c) COND. pH DO Redox 1es (appearance, odour, etc)

00% 20,10 [1225  |85L | 0.0 | O34 [6,028 |36.5

04:3H 9540 (X235 [ 850 | 0.0 | 55-5 | 6,038 |73 .7

04:th | 20.20 [1)20% [ 8.48 | 0.0 | Tl | 60u4b | F8.F.

liscellaneous Field Comments
Vell Head Integrity:
Samples Filtered
Neather Condition:
Other:

A
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Groundwater Sampling Field Parameter Form
Ref. Number: A3@o 420 Date: Vg JisT
Project: Well Number: 023
Location: Sampler(s): W -

Field Measurements

Organic vapours in well: ' ppm

Measurement Device:

Depth to Groundwater:

Measurement Device:

Correction:

Groundwater Elevation :

Depth to Immiscible Layer:

Measurement Device:

Thickness to Immiscible Layer:

Well Depth: 2.4%

Thickness to Groundwater Column:

3|3|3|3(3(3|3]|3

Well Diameter:

Well Purging

Volume to be purged = (TD-WL}/SWL x 1.9625 x #

volumes to be purged.

Volume in 50mm dia well is approximately 2L per

metre:

If purging:

3 volumes to be purged: SWLx 5.9 = L

If developing:
10 volumes 1o be purged: SWLx 19.6 =

Water Level Depth: m

Purge Method: Bailer / Pump

# Well Volumes to be purged:

Well Volume to be purged:

Observations during purging (turbidity, colour, sheen, odour):

| Well Sampling
Method: 0O Micro-Purge O Peristaltic O Bailer
Start Sampling: | End Sampling:
Sample Appearance:
TEMP SPEC. Comments
L (°c) COND. pH o0 feciox oS {appearance, odour, etc)

,\)

.‘\——/

Miscellaneous Field Comments

Well Head Integrity:

Samples Filtered

Weather Condition:

Other:

R
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Groundwater Sampling Field Parameter Form

Ref. Number: A< 30 U2 Date: fa s

Project AL Qoo mondtdvy, Well Number:  (s72 (N

Location: J Sampler(s): g

Field Megsurements

Organic vapours in well: — ppm | Measurement Device: —

Depth to Groundwater: 4 U m | Measurement Device: \p

Correction: m

Groundwater Elevation : -

Depth to Immiscible Layer: — Measurement Device: ¢

Well Depth: ¢ 20

m
m
Thickness to Immiscible Layer: - m
m
m

Thickness to Groundwater Column:;

Well Diameter: 50 Mm

Well Purging

Volume to be pUrged = (TD-WL)/SWL x 1.9625 x # volumes to be purged.

Volume in 50mm dia well is approximately 2L per metre:

If purging: If developing:

3 volumes to be purged: SWLx 5.9 = L | 10 volumes to be purged: SWLx 19.6 = L
Water Level Depth: m | Purge Method: Bailer / Pump

# Well Volumes to be purged: Well Volume to be purged: L

Observations during purging (turbidity, colour, sheen, odour):

Well Sampling

Method: O Micro-Purge O Peristaltic O Bailer
Start Sampling: | End Sampling:
Sample Appearance: .

TEMP SPEC pndfean- Comments
S {(oc) |ESeND. PH -P(P'— Redox IHL {appearance, odour, etc)

029 | Jo.ap | (Z.37 | 10-38 | 383 [-1U3 |uq.iz. Tw'in 1604 p1v

0323, %3 |Fo.32 |w.3e | §4 [-WA-4 |, 03 1763

0 [10.30 | M- 84 |3t | §hb |-102-7 | Ubbl 825
; wa—'bm .

Miscellaneous Field Comments

Well Head Integrity:

Samples Filtered

Weather Condition:

Other: — Qiol [1ava - Ay ) andd QALo (e dg),
» C 7 =X A

C:\Users\mtiedeman\AppData\Local\Microsoft\ Windows\ Temporary Intemet Files\Content.Outlook\C74RQ RAM B L o ).d\c{c! RON




Groundwater Sampling Field Parameter Form

Ref. Number: A<=, 42, Date: Li2 lis.
Project:  Gau  Plame  weaitorng | Well Number: £5.
Location: Sampler(s):
Field MEGsu:%P;ﬁs

Organic vapours in well: ppm | Measurement Device:
Depth to Groundwater: Z-su4- m | Measurement Device:
Correction: m

Groundwater Elevation : m

Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m

Well Depth: 2.58. m

Thickness to Groundwater Column: m

Well Diameter: mm

| Well Purging

Volume to be purged = (TD-WL)/SWL x 1.9625 x # volumes to be purged.

Volume in 50mm dia well is approximately 2L per metre:

If purging:
3 volumes to be purged: SWL x 5.9 =

If developing:
L | 10 volumes to be purged: SWLx 19.6 =

Water Level Depth:

m | Purge Method: Bailer / Pump

# Well Yolumes to be purged:

Well Volume to be purged:

Observations during purging (turbidity, colour, sheen, odour):

Well Sampling

Method: O Micro-Purge O Peristaltic O Bailer
Start Sampling: | End Sampling:
Sample Appearance:
TEMP SPEC. Comments
HE (°c) COND. pH oe Rieiek DS (appearance, odour, etc)

Miscellaneous Field Comments

Well Head Integrity:

Samples Filtered

Weather Condition:

Other:

AM
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Groundwater Sampling Field Parameter Form

Ref. Number:  A</2.420 Date: /i2 Jis
Project: eno Plume Menidodnm Well Number: Ojae
Location: o, @, - .., . J sampler(s): por
Field Measurements |
Organic vapours in well: «— ppm | Measurement Device: —
Depth to Groundwater: 2-L5 M | Measurement Device: \@-
Correction: — m
Groundwater Elevation : - m
Depth to Immiscible Layer: - m | Measurement Device: @
Thickness to Immiscible Layer: = m
Well Depth: 3-351- m
Thickness to Groundwater Column: .~ m
Well Diameter: 9o MM
Well Purging
Volume to be purged = (TD-WL)/SWL x 1.9625 x # volumes to be purged.
Volume in 50mm dia well is approximately 2L per metre:
If purging: If developing:
3 volumes to be purged: SWL x 5.9 = L | 10 volumes to be purged: SWLx 192.6 = L
Water Level Depth: m | Purge Method: Bailer / Pump
# Well Volumes to be purged: Well Volume to be purged: L
Observations during purging (turbidity, colour, sheen, odour):
Well Sampling n
Method: O Micro-Purge EPeristaltic O Bailer
Start Sampling: | End Sampling:
Sample Appearance: Brsrn . fbld .
TEMP i Comments

T (°c) h%- PH ,g]?, REEoX ,\TR,S {appearance, odour, etc)
08:22 | 23.10 | 3¥.02 24 | 0.%\ B4+ 2.9{85 Toan - 2,48\ WYL . Bm,...\’
08125 |22-05. | 24.4¢ | e3> | 0-3> ~224-dt 4 266,
OF-8 |24.00 |21-A |02+ | 03F | -23F 1 | I5.4d 3 zt2 .
Miscellaneous Field Comments
Well Head Integrity:
Samples Filtered —
Weather Condition: Wel grannn .
Other: —_ T

RAMB
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Groundwater Sampling Field Parameter Form

Ref. Number: Date: Hnfrws -
Project: Well Number: @—‘a Lo
Location: Sampler(s): gt

Field Measurements ) _

Organic vapours in well: < ppm | Measurement Device: —
Depth to Groundwater: 9 . m | Measurement Device: (-
Correction: — m '

Groundwater Elevation : - m

Depth to Immiscible Layer: — m | Measurement Device: , o
Thickness to Immiscible Layer: —_ m )
Well Depth: 3 F3Z 0m

Thickness to Groundwater Column: <~ m

Well Diameter: S0 mm

Well Purging

Volume to be purged = (TD-WL)/SWL x 1.9625 x # volumes to be purged.

Volume in 50mm dia well is approximately 2L per metre:

If purging: If developing:

3 volumes to be purged: SWLx 5.9 = L | 10 volumes to be purged: SWLx 19.6 = L
Water Level Depth: m | Purge Method: Bailer / Pump

# Well Volumes to be purged: Well Volume to be purged: L

Observations during purging (turbidity, colour, sheen, odour):

Well Sampling

Method: O Micro-Purge I:»I’Iseris’rclﬁc O Bailer
Start Sampling: | End Sampling:
Sample Appearance: , gf,...
TEMP | SPEC. Comments
NME (°c) COND. pH DO Rf&ox a\T Ri {appearance, odour, €tc)

pred] L
08-50 | 9408 | 34.40-| 461 0S8t & [23.i8 4 v _GWA!IM»

08:53 [23.0 | 2805 |RF° [p.88 |-HA.C ||gon | Fog
08:55 | 2240 | 22.10. | RO Wit |- | 753 | 14

Miscellaneous Field Comments
Well Head Integrity:

Samples Filtered

Weather Condition:

Other:

C:\Users\mtiedeman\AppData\LocalMicrosoft\Windows\Temporary Intemet Files\Content.Outiook\C74RQ R A M B L LL o ).d\:{t! RON




Groundwater Sampling Field Parameter Form

Ref. Number: Date: Utzlis .
Project: Well Number: o638
Location: Sampler(s): X
Field Measurements

Organic vapours in well; ppm | Measurement Device:
Depth to Groundwater: m { Measurement Device:
Correction: m

Groundwater Elevation : 2.87 m

Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m

Well Depth: 210 « m

Thickness to Groundwater Column: = m

Well Diameter: mm

Well Purging

Volume to be purged = (TD-WL)/SWL x 1.9625 x # volumes to be purged.

Volume in 50mm dia well is approximately 2L per metre:

if purging: If developing:

3 volumes to be purged: SWLx 5.9 = L | 10 volumes to be purged: SWLx 19.6 = L
Water Level Depth: m | Purge Method: Bailer / Pump

# Well Volumes to be purged: Weli Volume to be purged: L

Observations during purging (turbidity, colour, sheen, odour):

Well Sampling

Method: 0 Micro-Purge O Peristaltic 0O Bailer
Start Sampling: | End Sampling:
Sample Appearance:
LIS T(E’ACA)P ég_i%w- pH bo lie&i . TQ@? [ (oppeq%?wrzg,] ?)rgcs)ur, etc)
0l | 30.78. ),7,‘((:\ BLD | .4F | 24 1 Todel — 2607
013 [2opr | 2V | Q6T (€35 | B 2| Lgond %.CES

08 |18, 8, M’MW 1 31%.2| [d.08 1,405

Miscellaneous Field Comments

Well Head Integrity:

Samples Filtered

Weather Condition:

Other:

RAMBGL
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Groundwater Sampling Field Parameter Form

Ref. Number: Asizo¢-57, Date: 1 /12 |is

Project:  poy plune predorn . Well Number: j}q
Location: e sampler(s): p.—

_Field Measurements

Organic vapours in well: ~— ppm | Measurement Device: ~—

Depth to Groundwater: 2 .45 Measurement Device: (2

Correction: —

Groundwater Elevation ; -

Thickness to Immiscible Layer: -

Well Depth: 2.i3

m
m
m

Depth to Immiscible Layer: — m | Measurement Device: (e
m
m
m

Thickness to Groundwater Column: —

Well Diameter: o MM

Well Purging

Volume to be purged = (TD-WL}/SWL x 1.9625 x # volumes to be purged.

Volume in 50mm dia well is approximately 2L per metre:

If purging: If developing:

3 volumes to be purged: SWLx 5.9 = L [ 10 volumes to be purged: SWLx 19.6 = L
Water Level Depth: m | Purge Method: Bailer / Pump

# Well Volumes to be purged: Well Volume to be purged: L

Observations during purging (turbidity, colour, sheen, odour):

Well Sampling

Method: O Micro-Purge O Peristaltic O Bailer
Start Sampling: | End Sampling:
Sample Appearance:
TEMP SPEC. . Comments
TME | o) | conp. | PH | D§ | Redox | TO5 _(ggpearance, odour, efc)
7 T

LY

o | 2ot | Uaos | 393 | 438w |08 3] 344q | A . dve gldn odod

4| 32-2 |G, 618 369 | 426 |-163-1 72,483 | 283

w1 3.0 |4 290 | 4P| tv2.0| 9,657 266

 Miscellaneous Field Comments

Well Head Integrity:

Samples Filtered

Weather Condition:

Other:

|
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Groundwater Sampling Field Parameter Form

Ref. Number: K30 Date: | /12 [is
Project: v Koce N _ Well Number: {J &
Location: Sampler(s): pmt™
Field Measurements ol

Organic vapours in well: ~  ppm | Measurement Device: -~
Depth to Groundwater: 3.06 m | Measurement Device: €
Correction: —_ m

Groundwater Elevation : - m

Depth to Immiscible Layer: — m | Measurement Device: (@
Thickness to Immiscible Layer: = m

Well Depth:- 4-5F m

Thickness to Groundwater Column: -— m

Well Diameter: 50 mm

Well Purging

Volume to be purged = (TD-WL}/SWL x 1.9625 x # volumes to be purged.

Volume in 50mm dia well is approximately 2L per metre:

If purging: If developing:

3 volumes to be purged: SWL x 5.9 = L | 10 volumes to be purged: SWLx 19.6 = L
Water Level Depth: Purge Method: Bailer / Pump

# Well Volumes to be purged: Well Volume to be purged: L

Observations during purging (turbidity, colour, sheen, odour):

 Well Sampling |

Method: O Micro-Purge O Peristaltic O Bailer

Start Sampling: | End Sampling:

Sample Appearance: .;»dt/"

TEMP SPEC." Comments

L (°c) COND. PH APJRV Reﬁsx IDISL (appearance, odour, etc)
J

(s (2 | ks | 6.9y | 0t | w3 | 138 | Logs v .

¥ | 26-F | (330 [N | oAP | 16.3 | wt | %o

L 263 | ja31 |6+ | 0.6% | 20-3 | t2¥]

Miscellaneous Field Comments

Well Head Integrity:

Samples Filtered

Weather Condition:

Other:

C:A\Users\mtiedeman\AppData\Local\Microsoft\Windows\Temporary Intemet Files\Content.Outiook\C74RQ RAMB L e )d\c:/clRON




Groundwater Sampling Field Parameter Form

Ref. Number: A</iolst Date: /12 is
Project: fro Qe tMMaMed— Well Number: * ¢ K
Location: . J Sampler(s): M'T:
Field Meqshremw
Organic vapours in well: - ppm | Measurement Device: —~
Depth to Groundwater: 2..44 m | Measurement Device: p
Correction: — m
Groundwater Elevation : — m
Depth to Immiscible Layer: — m | Measurement Device: (P
Thickness to Immiscible Layer: - m
Well Depth: 4,90 m
Thickness to Groundwater Column: - m
Well Diameter: So mMm
Well Purging |
Volume to be purged = (TD-WL}/SWL x 1.9625 x # volumes to be purged.
Yolume in 50mm dia well is approximately 2L per metre:
If purging: If developing:
3 volumes to be purged: SWLx 5.9 = L | 10 volumes to be purged: SWLx 19.6 = L
Water Level Depth: m | Purge Method: Bailer / Pump
# Well Volumes to be purged: Well Volume to be purged: L
Observations during purging (turbidity, colour, sheen, odour):
[Well Sampling
Method: O Micro-Purge O Peristaltic - O Bailer
Start Sampling: | End Sampling:
Sample Appearance:
TEMP . Comment
v (°c) "%SC)E}:IQDT PH DO Redox DS (cppectronce,eodcs)ur, etc)
Beg# 2-80| o022 |83F |02 | -9 583 | 13 TBU - lemetude bovad
1%: 8| 90590 | A.2. 868 | . -us. 5 | R5,59H Yoo
13:3 2095 | 8 U484 | 86Y | p.0y | -u4.Q 5,534 | §34

Miscellaneous Field Comments

Well Head Integrity:

Samples Filtered

Weather Condition:

Other:

CA\Users\mfiedeman\AppData\Local\Microsoff\ Windows\Temporary Intemet Fles\Content.Outlook\C74RQ R A MB L L ).d\cﬂ RON



Groundwater Sampling Field Parameter Form

Ref. Number: Date: i
Project: Well Number:

Location: Sampler(s):

Fleld Measurements

Organic vapours in well:

—

Measurement Devige:

Depth to Groundwater:

Measurement Device: ~ ¢

Correction:

Groundwater Elevation :

Depth to Immiscible Layer:

Measurement Device: |0

Thickness to Immiscible Layer:

Well Depth: 1%-93
Thickness to Groundwater Column: -
Well Diameter: <0 m

Well Purging

Volume to be purged = (TD-WL)/SWL x 1.9625 x # volumes to be purged.

Volume in 50mm dia well is approximately 2L per metre:

If purging: If developing:
3 volumes 1o be purged: SWLx 5.9 = L | 10 volumes to be purged: SWLx 19.6 = L
Water Level Depth: m | Purge Method: Bailer / Pump _
# Well Volumes to be purged: Well Volume to be purged: L
Observations during purging (turbidity, colour, sheen, odour):
WellSompling _
Method: O Micro-Purge O Peristaltic O Bailer
Start Sampling: | End Sampling:
Sample Appearance:
TEMP SPEC. Comments

s {(°C) COND. PH D,gll./ REdox 155 {appearance, odour, eic)
t| raepn]| (45 [ 380 | 0.9 | e | a4 | 3820

g sa-30 | 4R | 3.8 | gas | 20 A,\SHS] 161

osut W30 | 164-68] 7.8 | o2 | 21-| q,54¢ 389
Miscellaneous Field Comments
Well Head Integrity:
Samples Filtered
Weather Condition:
Other:
C:\Users\mtiedeman\AppData\Local\Microsoff\Windows\Temporary Intemet Files\Content.Outlook\C74RQ R A M B L '5( Bld\o/c! RON




Groundwater Sampling Field Parameter Form

Ref. Number: Date: ‘[iL|&
Project: Well Number: W3S
Location: Sampler(s): P o
Field Measurements _

Organic vapours in well: ppm | Measurement Device:
Depth to Groundwater: m | Measurement Device:
Correction: m

Groundwater Elevation : m

Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m

Well Depth: 27, m

Thickness to Groundwater Column: m

Well Diameter: mm

‘Well Purging

Volume to be purged = (TD-WL)/SWL x 1.9625 x # volumes to be purged.

Volume in 50mm dia well is approximately 2L per metre:

If purging: If developing:

3 volumes to be purged: SWLx 5.9 = L | 10 volumes to be purged: SWLx 19.6 = L
Water Level Depth: Purge Method: Bailer / Pump

# Well Volumes to be purged: Well Volume to be purged: L

Observations during purging (turbidity, colour, sh

een, odour):

Well Sampling
Method: O Micro-Purge O Peristaltic O Bailer
Start Sampling: | End Sampling:
Sample Appearance:
TEMP SPEC. Comments
Uit (°C) COND. PH Do Redox DS (appearance, odour, etc)

D

l

<D

Miscellaneous Field Comments

Well Head Integrity:

Samples Filtered

Weather Condition:

Other:

C:\Users\miiedeman\ AppData\Local\Microsoff\Windows\Temporary Intemet Fles\Content.Outlook\C74RQ R A MB LL o ).d\<{<! RON




Groundwater Sampling Field Parameter Form

Ref. Number: A<i20420 Date: L iy
Project: (o Qe tonidodrey Well Number: wi1S
Location: J Sampler(s):

Field Meqsurgmenis T =T

Organic vapours in well; ~— ppm | Measurement Device: —
Depth to Groundwater: .32 m | Measurement Device: (P
Correction: - m

Groundwater Elevation : . m

Depth to Immiscible Layer: — m | Measurement Device: (Q
Thickness to Immiscible Layer: — m

Well Depth: 1 -S4

Thickness to Groundwater Column: — m

Well Diameter: 50 mm

Well Purging

Volume to be purged = (TD-WL)/SWL x 1.9625 x # volumes to be purged.

Yolume in 50mm dia well is approximately 2L per metre:

If purging: If developing:

3 volumes to be purged: SWLx 5.9 = L | 10 volumes 1o be purged: SWLx 19.6 = L
Water Level Depth: m | Purge Method: Bailer / Pump

# Well Volumes to be purged: Well Volume to be purged: L

Observations during purging (turbidity, colour, sheen, odour):

 Well Sampling
Method: 0O Micro-Purge BPeristaltic O Bailer
Start Sampling: | End Sampling:
Sample Appearance:
TEMP SPRC. - Comments
LIRS (°c) &U 2 - fiiclox ,LD/f [ (appearance, odour, etc)

o |21 | FSUG | 0.3y 2.28 | -14LM 413"1"1 Q4.8 v B%\/AJ.V

.45 (2059 | FH Ut | 1029 | 032 |~-W4.5 | 4842 | 39,6

T3 20-52 | 1245 | \o-3F | p.Fo -t i| HHe %5.6
4 |20.5P | 1326 | W ,.00 | - W3 U309 p80

Miscellaneous Field Comments

Well Head Integrity:

Samples Filtered

Weather Condition:

Other:

C:\Users\miiedeman\AppData\Local\Microsoff\ Windows\Temporary Intemet Files\Content.Outiook\C74RQ R A M B L B Bld\cﬂ RON



Groundwater Sampling Field Parameter Form

Ref. Number: Date: pfte]rs
Project: Well Number: N2 .
Location: Sampler(s):. .

Field Measurements _
Organic vapours in well: — ppm | Measurement Device: —
Depth to Groundwater: 2.0 m | Measurement Device: (g
Correction: N m

Groundwater Elevation : o= m

Depth to Immiscible Layer: — m | Measurement Device: (®
Thickness to Immiscible Layer: - m

Well Depth; 9 b4 m

Thickness to Groundwater Column: — «— m

Well Diameter: ) mm

Well Purging

Volume to be purged = (TD-WL)/SWL x 1.9625 x # volumes to be purged.

Volume in 50mm dia well is approximately 2L per metre:

If purging: If developing:

3 volumes to be purged: SWLx 5.9 = L | 10 volumes to be purged: SWLx 19.6 = L
Water Level Depth: m | Purge Method: Bailer / Pump

# Well Volumes to be purged: Well Volume to be purged: L

Observations during purging (turbidity, colour, sheen, odour):

‘Well Sampling
Method: O Micro-Purge O Peristaltic O Bailer
Start Sampling: | End Sampiling:
Sample Appearance:
UiEE T(If)f\cl:;D " égilc.:D pH ,Bﬂ\,_ Redox 165 (appec%?wrzgirgf)ur, etc)
13:50 | 22.45] 5657 | 325 | 03¢ |[-18-%| 3,664 | 192 g0 Tt Sedeg
13:52 | 283 | 5,670 | .20 o-il |-1248 3,643 | 120\ -
B35 [20.90 | S 6FS [ 814 | 0-08 |24 | 3,68 |52
15:5%F]20.80 |5,2006 | 804 | 003 | 143 | 3,208 | 4.3

'Miscellaneous Field Comments

Well Head Integrity:

Samples Filtered

Weather Condition:

Other:

C:\Users\miiedeman\ AppData\Local\Microsoff\Windows\Temporary Intemet Files\Content.Outlook\C74RG RAMB L Y (( ).d¥<! RON



Groundwater Sampling Field Parameter Form

Ref. Number:  as 30 45p Date: | !,L!(f.
Project: Odet Plare  aentrofing Well Number: w6 D
Location: "1“4’1‘\ s [ Sampler(s): mT

Field Measurenients

Organic vapours in well: — ppm | Measurement Device: __
Depth to Groundwater: H.4p m [ Measurement Device: (P
Correction: — m
Groundwater Elevation : - m
Depth to Immiscible Layer: -~ m | Measurement Device: (P
Thickness to Immiscible Layer: - m
Well Depth: At m
Thickness to Groundwater Column: —- m
Well Diameter: So. Mmm

‘Weli Purging

Volume to be purged = (TD-WL)/SWL x 1.9625 x #

volumes to be purged.

Volume in 50mm dia well is approximately 2L per

metre:

If purging: If developing:

3 volumes to be purged: SWL x 5.9 = L | 10 volumes to be purged: SWLx 19.6 = L
Water Level Depth: m | Purge Method: Bailer / Pump

# Well Volumes to be purged: Well Volume to be purged: L

Observations during purging (turbidity, colour, sheen, odour):

Well Sampling

Method: O Micro-Purge O Peristaltic O Bailer

Start Sampling: | End Sampling:

Sample Appearance: Al

TEMP | spec 4™ Comments

TIME {°C) COND. pH ES — R‘,ifi?" IB&L, (appearance, odour, eic)
J

0450 | .00 [ 2468|5553 | 2%0 | 195k | (Gt | 259 MU Clear,

0454|926 2,594 |68t | 222 | 4| |29 [2,5%

o202 1123 2,892 |g g | 2.8 |148.9[ 1623 | 5 433

Miscellaneous Field Comments

Well Head Integrity:

Samples Filtered

Weather Condition:

Other:

RAMBGL
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Capped Waste Stockpile, 2015 Annual Groundwater Monitoring Report

APPENDIX 5
LABORATORY REPORTS FOR 2015 GMES

Groundwater Plume Monitoring



Envirolab Services Pty Ltd
ABN 37 112 535 645

Ry
EnVI ROLHB 12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
SERVICES enquiries@envirolabservices.com.au
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 123828

Client:
Environ

PO Box 560
North Sydney
NSW 2060

Attention: N Gilbert, K Greenfield

Sample log in details:

Your Reference: Hydro GW Plume Monitoring AS130420
No. of samples: 22 waters
Date samples received / completed instructions received 19/02/15 [ 19/02/15

Analysis Details:

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: / Issue Date: 26/02/15 [ 26/02/15

Date of Preliminary Report: Not Issued

NATA accreditation number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:

y

y
JacintafHurst
Labogatory Manager

\
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Client Reference:

Hydro GW Plume Monitoring AS130420

Miscellaneous Inorganics

Our Reference: UNITS 123828-1 123828-2 123828-3 123828-4 123828-5
Your Reference | —meemmeeee- W3D E4 Wi1s W3S A7
DateSampled | ceeeeeeee- 17/02/2015 17/02/2015 17/02/2015 17/02/2015 17/02/2015
Type of sample Water Water Water Water Water
Date prepared - 19/02/2015 19/02/2015 19/02/2015 19/02/2015 19/02/2015
Date analysed - 19/02/2015 19/02/2015 19/02/2015 19/02/2015 19/02/2015
Fluoride, F mg/L 0.22 340 66 250 550
Total Cyanide mg/L 0.008 41 15 25 78
Free Cyanide in Water mg/L <0.004 <0.004 0.004 <0.004 0.011
Miscellaneous Inorganics
Our Reference: UNITS 123828-6 123828-7 123828-8 123828-9 123828-10
Your Reference | —meemmemeee- N2 E11 N9 N8 G2
DateSampled | ceeeeeeee- 17/02/2015 17/02/2015 17/02/2015 17/02/2015 17/02/2015
Type of sample Water Water Water Water Water
Date prepared - 19/02/2015 19/02/2015 19/02/2015 19/02/2015 19/02/2015
Date analysed - 19/02/2015 19/02/2015 19/02/2015 19/02/2015 19/02/2015
Fluoride, F mg/L 0.49 230 220 0.35 0.28
Total Cyanide mg/L 0.009 7.7 13 6.6 <0.004
Free Cyanide in Water mg/L <0.004 0.005 <0.004 <0.004 <0.004
Miscellaneous Inorganics
Our Reference: UNITS 123828-11 123828-12 123828-13 123828-14 123828-15
Your Reference | —meemmemee- W6D W6S W5S W5D E5D
DateSampled | seeeeeeeee 17/02/2015 17/02/2015 17/02/2015 17/02/2015 17/02/2015
Type of sample Water Water Water Water Water
Date prepared - 19/02/2015 19/02/2015 19/02/2015 19/02/2015 19/02/2015
Date analysed - 19/02/2015 19/02/2015 19/02/2015 19/02/2015 19/02/2015
Fluoride, F mg/L 0.30 200 93 0.44 18
Total Cyanide mg/L 0.008 12 9.3 0.005 6.8
Free Cyanide in Water mg/L <0.004 0.019 <0.004 <0.004 <0.004
Miscellaneous Inorganics
Our Reference: UNITS 123828-16 123828-17 123828-18 123828-19 123828-20
Your Reference | —meemmeemee- PUMP W2D W7M W4D QA1
DateSampled | seeeeeeeee- 17/02/2015 17/02/2015 17/02/2015 17/02/2015 17/02/2015
Type of sample Water Water Water Water Water
Date prepared - 19/02/2015 19/02/2015 19/02/2015 19/02/2015 19/02/2015
Date analysed - 19/02/2015 19/02/2015 19/02/2015 19/02/2015 19/02/2015
Fluoride, F mg/L 740 1,279 840 1.1 0.28
Total Cyanide mg/L 58 200 130 0.007 <0.004
Free Cyanide in Water mg/L 0.021 0.030 0.020 <0.004 <0.004
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Client Reference:

Hydro GW Plume Monitoring AS130420

Miscellaneous Inorganics

Our Reference: UNITS 123828-21 123828-22
Your Reference [ ---meeeeeeee- QA3 QB1
DateSampled | ----meeeeee- 17/02/2015 17/02/2015
Type of sample Water Water
Date prepared - 19/02/2015 19/02/2015
Date analysed - 19/02/2015 19/02/2015
Fluoride, F mg/L 240 <0.1
Total Cyanide mg/L 13 <0.004
Free Cyanide in Water mg/L 0.005 <0.004

Envirolab Reference:
Revision No:

123828
R 00
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Client Reference:

Hydro GW Plume Monitoring AS130420

All metals in water - total

Our Reference: UNITS 123828-1 123828-2 123828-3 123828-4 123828-5
Your Reference | —meemmeeeee- W3D E4 Wi1Ss W3S A7
DateSampled | ----meeeeee- 17/02/2015 17/02/2015 17/02/2015 17/02/2015 17/02/2015
Type of sample Water Water Water Water Water
Date prepared - 20/02/2015 20/02/2015 20/02/2015 20/02/2015 20/02/2015
Date analysed - 20/02/2015 20/02/2015 20/02/2015 20/02/2015 20/02/2015
Aluminium-Total po/L 760 46,000 120,000 34,000 1,700
All metals in water - total
Our Reference: UNITS 123828-6 123828-7 123828-8 123828-9 123828-10
Your Reference | —meemmeeeee- N2 E11 N9 N8 G2
DateSampled | ----meeeeee- 17/02/2015 17/02/2015 17/02/2015 17/02/2015 17/02/2015
Type of sample Water Water Water Water Water
Date prepared - 20/02/2015 20/02/2015 20/02/2015 20/02/2015 20/02/2015
Date analysed - 20/02/2015 20/02/2015 20/02/2015 20/02/2015 20/02/2015
Aluminium-Total po/L 28,000 5,000 8,000 1,800 2,900
All metals in water - total
Our Reference: UNITS 123828-11 123828-12 123828-13 123828-14 123828-15
Your Reference | —meemmeeeee- W6D W6S W5S W5D E5D
DateSampled | ----meeeeee- 17/02/2015 17/02/2015 17/02/2015 17/02/2015 17/02/2015
Type of sample Water Water Water Water Water
Date prepared - 20/02/2015 20/02/2015 20/02/2015 20/02/2015 20/02/2015
Date analysed - 20/02/2015 20/02/2015 20/02/2015 20/02/2015 20/02/2015
Aluminium-Total po/L 120 3,500 22,000 160 3,400
All metals in water - total
Our Reference: UNITS 123828-16 123828-17 123828-18 123828-19 123828-20
Your Reference | —meemmeeeeee- PUMP W2D W7M W4D QA1
DateSampled | ----meeeeee- 17/02/2015 17/02/2015 17/02/2015 17/02/2015 17/02/2015
Type of sample Water Water Water Water Water
Date prepared - 20/02/2015 20/02/2015 20/02/2015 20/02/2015 20/02/2015
Date analysed - 20/02/2015 20/02/2015 20/02/2015 20/02/2015 20/02/2015
Aluminium-Total po/L 370,000 30 990 350 2,800
All metals in water - total
Our Reference: UNITS 123828-21 123828-22
Your Reference | —meemmeeeee- QA3 QB1
DateSampled | -eemmeeeeee- 17/02/2015 17/02/2015
Type of sample Water Water
Date prepared - 20/02/2015 20/02/2015
Date analysed - 20/02/2015 20/02/2015
Aluminium-Total po/L 5,200 50
Envirolab Reference: 123828 Page 4 of 9
Revision No: R 00




Client Reference: Hydro GW Plume Monitoring AS130420

Method ID Methodology Summary
Inorg-026 Fluoride determined by ion selective electrode (ISE) in accordance with APHA latest edition, 4500-F-C.
Inorg-014 Cyanide - free, total, weak acid dissociable by segmented flow analyser (in line dialysis with colourimetric

Metals-022 ICP-MS

finish).
Solids are extracted in a caustic media prior to analysis.

Determination of various metals by ICP-MS.

Envirolab Reference: 123828
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Client Reference:

Hydro GW Plume Monitoring AS130420

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
Miscellaneous Inorganics Base Il Duplicate | %RPD
Date prepared - 19/02/2 123828-1 19/02/2015] 19/02/2015 LCS-w1 19/02/2015
015
Date analysed - 20/02/2 123828-1 19/02/2015 ] 19/02/2015 LCS-W1 20/02/2015
015
Fluoride, F mg/L 0.1 Inorg-026 <0.1 123828-1 0.22]]0.21||RPD:5 LCSW1 111%
Total Cyanide mg/L 0.004 Inorg-014 <0.004 123828-1 0.008]|0.008||RPD: 0 LCS-w1 89%
Free Cyanide in Water mg/L 0.004 Inorg-014 <0.004 123828-1 <0.004|<0.004 LCS-W1 99%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
All metals in water - total Base ll Duplicate Il %RPD
Date prepared - 20/02/2 123828-7 20/02/2015|20/02/2015 LCS-W2 20/02/2015
015
Date analysed - 20/02/2 123828-7 20/02/2015]|20/02/2015 LCS-W2 20/02/2015
015
Aluminium-Total pg/L 10 Metals-022 <10 123828-7 5000||5200||RPD: 4 LCS-W2 96%
ICP-MS
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Miscellaneous Inorganics Base + Duplicate + %RPD
Date prepared - 123828-11 19/02/2015 || 19/02/2015 LCS-W2 19/02/2015
Date analysed - 123828-11 19/02/2015 || 19/02/2015 LCS-W2 20/02/2015
Fluoride, F mg/L 123828-11 0.30]|0.34||RPD: 13 LCS-W2 111%
Total Cyanide mo/L 123828-11 0.008(|0.009 || RPD: 12 LCS-W2 96%
Free Cyanide in Water mg/L 123828-11 <0.004]|<0.004 LCS-W2 99%
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
All metals in water - total Base + Duplicate + %RPD
Date prepared - 123828-17 20/02/2015||20/02/2015 LCS-W3 20/02/2015
Date analysed - 123828-17 20/02/2015||20/02/2015 LCS-W3 20/02/2015
Aluminium-Total pg/L 123828-17 30||30||RPD:0 LCS-W3 100%
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Miscellaneous Inorganics Base + Duplicate + %RPD
Date prepared - 123828-21 19/02/2015 || 19/02/2015 123828-2 19/02/2015
Date analysed - 123828-21 19/02/2015 || 19/02/2015 123828-2 20/02/2015
Fluoride, F mg/L 123828-21 240]|230||RPD: 4 123828-2 #
Total Cyanide mg/L 123828-21 13||15||RPD: 14 123828-2 95%
Free Cyanide in Water mg/L 123828-21 0.005||0.005||RPD: 0 123828-2 82%
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
All metals in water - total Base + Duplicate + %RPD
Date prepared - 123828-21 20/02/2015||20/02/2015 123828-8 20/02/2015
Date analysed - 123828-21 20/02/2015||20/02/2015 123828-8 20/02/2015
Aluminium-Total Hg/L 123828-21 5200|5400 || RPD: 4 123828-8 #
Envirolab Reference: 123828 Page 6 of 9
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Client Reference:

Hydro GW Plume Monitoring AS130420

QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Miscellaneous Inorganics Base + Duplicate + %RPD
Date prepared - [NT] [NT] 123828-22 19/02/2015
Date analysed - [NT] [NT] 123828-22 20/02/2015
Fluoride, F mg/L [NT] [NT] 123828-22 112%
Total Cyanide mg/L [NT] [NT] [NR] INR]
Free Cyanide in Water mg/L [NT] [NT] 123828-22 97%
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
All metals in water - total Base + Duplicate + %RPD
Date prepared - [NT] [NT] 123828-22 20/02/2015
Date analysed - [NT] [NT] 123828-22 20/02/2015
Aluminium-Total ug/L [NT] [NT] 123828-22 100%
Envirolab Reference: 123828 Page 7 of 9
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Client Reference: Hydro GW Plume Monitoring AS130420

Report Comments:

METALS_WLL_ALL_T: # Percent recovery is not possible to report due to the high concentration
of the element/s in the sample/s. However an acceptable recovery was

obtained for the LCS.

MISC_INORG:# Percent recovery is not possible to report due to the high concentration
of the element/s in the sample/s. However an acceptable recovery was
obtained for the LCS.

Asbestos ID was analysed by Approved ldentifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample

Envirolab Reference: 123828
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Client Reference: Hydro GW Plume Monitoring AS130420

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable.

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist.
LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency
to meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix
spike recoveries for the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is

generally extracted during sample extraction.

Spikes for Physical and Aggregate Tests are not applicable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%
for organics and 10-140% for SVOC and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or
1 in 20 samples respectively, the sample volume submitted was insufficient in order to satisfy
laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical
holding times (THTSs), the analysis has proceeded. Where analytes are on the verge

of breaching THTS, every effort will be made to analyse within the THT

or as soon as practicable.

Envirolab Reference: 123828 Page 9 of 9
Revision No: R 00



"} J0 | 8bed ‘p UOISIBA ‘0L/E0/9L PENSS| WUBND-APOISND JO UIBYD - Z0E “ULod

‘0N 9bed yoog uj uesy - Yuld / Adod juai) - anjg / Adod qeT - duym
13UNO0D [/ pPaJ4aA|3p pueH :Aq payodsues) 14 "u._:uﬂ“_m :aamjeubdis
(a1qeayidde 1) e paARdY aumesadwa) Qeg:al sy elbl :Pw)l g 3ajeq Wdoe'zT Jstiz/et 2wl g aeq
(auo 3pup) Juatquiy 10 (00D :PIAIIIIY SIdwes 1d PweNjuud 1939119 'N :PweN Juld
:Ajuo asn gey 2] :{Auedw0d) Aq paARddY NOYIAN3 :(Auedw0d) Aq paysinbujjay
X X X X YALYM ST/2/81-L1 SSM <\
X X X X ¥ILYM ST/2/81-L1 SOM T\
X X X X YIALYM St/e/81-L1 asm {1
8uo .MHFWM X x | x| x| x ¥ALYM ST/2/81-L1 4 o))
e esﬁw dwd), X | x| x| X ¥ILVM St/z/8r-L1 8N b
1Y Aafenaoop x | x| x| x ¥IALVM St/z/81-L1 6N 3
QYO 1 e x | x | x [ x ¥ALYM st/e/8t-1 113 - £
il x | x | x| x ¥ILVM ST/Z/81-L1 ¢N ¥7)
. 2 C3ETI[ONAJ x | x| x | x ¥ALYM S1/2/81-L1 VA '] <
Jobz mEN poomsituo x | x | x| x ¥ALVM ST/2/81-(1 SEM +
S o derosaul x [ x [ x| x ULYM S1/2/g1-L1 STM <
X X.| x X YIALVM ST/2/81-L1 3 -z
X X X X YLLYM ST/2/81-L1 acm ]
lz|s|¢&
w.“m«o:“““ ”M“H__.-“_..HE 2 M = & ajdwes jo adAL pojdues d uogeutiojul a1 sjduwies
\Pnw se apinoid m g ,mmw m ! u. ajeq Hhdaa 10 QI ajdwes Juaid qejosaul
SENENE
SUWWO) pa1inbay s3saL uoneuuoju) djdwes
wiq] enysor :pejuo) R wo2*d102UocIIAURP P12 UIBI6Y /W 0D dIodUoIIAUIDMIq|I6Y jrewy
ne'wod’|[dw@qe) :jlew-3 pajeujweauod AjY6IH :SQUaWIWOD qe , . xed
- -€9TP LTE6 80: Xed GOSZ LTE6 80 :Dduoyd| saudde sbsayuns d,mwksg.m\bcaEmEEEmBE\ oUeADE UIqel ULIoJU] aION| SMJmng 3 QoW PPYSTIGYTO :ouoyd|
¥ST9 VM d31eAl ‘4D udapAey 8T-9T ~ Aep g / Aepz / Aep T /-Aep awes / piepuels :2s004d 10
TdKW /3 YM SIIAIRS qejodiaul uonoung ayy
9lH uddjiy :PeJuo) :paJinbai syynsas ajeq ‘peoy 3439 0S ‘G6T NS T [9A :SSIIPPY
NEe"WOod'SIIAIISHR|OJIAURDIBIYE :|lew-3 : "ON 330N qejoJiaug H3qI9°N :43jdwes
T0Z9 0166 TO: xed 0029 0166 O 2uoyd 'ON Od PIRYu3319 A3suny bW Wafoid
290Z MSN ‘poomsiey) s Adjysy Z1 OZHOETSY - Bulc3|UOl dwn|d 433eMPUNOID) 0IPAH HaqI9 3yjereN :uossad Peuo)
SIOIAIBS qejodiAug ‘(°R\ Hoday 31) 239 xS / JoquINN / dwen P3foid WB|D NOYIAN3 331D

—dNOYD GV IOUIANT

- \.:o.o/ i o
SyI0MINL3

N

Ju3ld - AQOLSND 40 NIVHO




gTeeT!

/

X | x | x | x ¥3ILVM S1/z/8T-L1 190 12

x | x [ x| x YILYM suegi-c] (L) § VO (T

x | x| x| x YILYM S1/z/81-L1 IvO at

x | x [ x | x YILYM St/e/s1-L1 avm ol

x | x [ x| x YILYM ST/2/81-L1 WZM B

X X X X YILYM- S1/e/81-L1 acm +1

X X X X ILYM ST/2/81-L1 dind N

X X X X YILYM S1/2/81-L1 as3 Sl

X X X X YILYM S1/2/8t-L1 asm $\

— w

W W m W : pajdwes uoneuLIojul ql djdwes

m. m m 2 ddwesjoadhl | “oeq | 9O | 45 qrodwesuony | qeionauz

S| 55|
_ palsinbay s3sa) uoneuuoju) jdwes .
wiy enysor :pejuo) wod'dioduosiAua®payuaalby wod dioduosaudd@yaqbu :ewy
100'[dw@qe :|lew-3 pajeuweauoo AlYBIH :sjuawiucd qe xed
i0SZ LTE6 80 :dU0od| sandde sbueyans - pasnbas 51 puncsewny uabun y aueape u gey uuogr 3jon) | OE N DL KO sesazer QO tST96v20 :auoyd

W ‘HD uapAeH 8T-9T
SIDIAIDS gelodIAug

SIH-UIBIY :PEJUO)
oJIAUBDBIYE :jlew-3
1029 0T66 TO0 :duoyd
wsgey) s Asjysv zt
SIDIAIDS (BJOLIAND

Aep ¢ / Aep ¢ / Aep T / Aep awes / paepuels :asooyd 10

uonoung 3yl

:patinbaa syynsai ajeq

‘peoy 24319 0S ‘6T dUNS Z [3A3T :SSAIPPY

: "ON 930n) qejoLIAug

HaqO°N :s9|dwes

:'ON Od

PRy Asaiy 16 Pafoid

0ZYOETISY - BuLiojiuop awnid 13jempuncun olpAH

Haqo ayejeN :uosiad pejuo)

:(ann uodais 31) 233 S / 2quinN / dweN Pafosd U3l

NOYIAN3I Ju3ipd

dNOYOD 9VI10UIANI

G

U juei - A




Envirolab Services Pty Ltd
ABN 37 112 535 645

Ry
EnVI ROLHB 12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
SERVICES enquiries@envirolabservices.com.au
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 129177

Client:
Environ

PO Box 560
North Sydney
NSW 2060

Attention: Fiona Robinson, Mark Tiedeman

Sample log in details:

Your Reference: AS130420
No. of samples: 23 Waters
Date samples received / completed instructions received 05/06/2015 [ 05/06/2015

This report replaces the previous R0O due to the addition of Free Cyanide

Analysis Details:

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: / Issue Date: 15/06/15 /[ 16/06/15

Date of Preliminary Report: None Issued

NATA accreditation number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:

p

y
JacintafHurst
Labogatory Manager

\

NATA
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Client Reference: AS130420
Miscellaneous Inorganics
Our Reference: UNITS 129177-1 129177-2 129177-3 129177-4 129177-5
Your Reference | —meemmeeee- N2 W5S E4 w4s W3D
DateSampled | ceeeeeeee- 3/06/2015 3/06/2015 3/06/2015 4/06/2015 4/06/2015
Type of sample Water Water Water Water Water
Date prepared - 10/06/2015 10/06/2015 10/06/2015 10/06/2015 10/06/2015
Date analysed - 10/06/2015 10/06/2015 10/06/2015 10/06/2015 10/06/2015
Fluoride, F mg/L 7.9 88 260 490 0.3
Total Cyanide mg/L 0.021 2.3 25 330 0.013
Free Cyanide in Water mg/L <0.004 <04 <0.4 <4 <0.004
Miscellaneous Inorganics
Our Reference: UNITS 129177-6 129177-7 129177-8 129177-9 129177-10
Your Reference | —meemmemeee- W3S A7 Wi1s W1D WM
DateSampled | ---m-eeeee-- 4/06/2015 4/06/2015 4/06/2015 4/06/2015 3/06/2015
Type of sample Water Water Water Water Water
Date prepared - 10/06/2015 10/06/2015 10/06/2015 10/06/2015 10/06/2015
Date analysed - 10/06/2015 10/06/2015 10/06/2015 10/06/2015 10/06/2015
Fluoride, F mg/L 230 500 120 4.4 810
Total Cyanide mg/L 24 100 1.1 0.77 170
Free Cyanide in Water mg/L <04 <2 <0.4 <0.2 <2
Miscellaneous Inorganics
Our Reference: UNITS 129177-11 129177-12 129177-13 129177-14 129177-15
Your Reference | —meemmemee- E5 E5D W6D W6S N9
DateSampled | seeeeeeeee 3/06/2015 3/06/2015 3/06/2015 3/06/2015 3/06/2015
Type of sample Water Water Water Water Water
Date prepared - 10/06/2015 10/06/2015 10/06/2015 10/06/2015 10/06/2015
Date analysed - 10/06/2015 10/06/2015 10/06/2015 10/06/2015 10/06/2015
Fluoride, F mg/L 410 16 0.1 180 24
Total Cyanide mg/L 69 2.9 <0.004 14 1.2
Free Cyanide in Water mg/L <0.8 <04 <0.004 <04 <04
Miscellaneous Inorganics
Our Reference: UNITS 129177-16 129177-17 129177-18 129177-19 129177-20
Your Reference | —meemmeemee- N8 G2 Ell wW2D PUMP
DateSampled | seeeeeeeee- 3/06/2015 3/06/2015 3/06/2015 3/06/2015 3/06/2015
Type of sample Water Water Water Water Water
Date prepared - 10/06/2015 10/06/2015 10/06/2015 10/06/2015 10/06/2015
Date analysed - 10/06/2015 10/06/2015 10/06/2015 10/06/2015 10/06/2015
Fluoride, F mg/L 0.9 0.3 7.4 1,300 200
Total Cyanide mg/L 0.69 <0.004 0.49 270 8.7
Free Cyanide in Water mg/L <04 <0.004 <0.004 <4 <0.08
Envirolab Reference: 129177 Page 2 of 9
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Client Reference: AS130420
Miscellaneous Inorganics
Our Reference: UNITS 129177-21 129177-22 129177-23
Your Reference | —meemmeeeee- QA100 QA101 QA300
DateSampled | ----meeeeee- 3/06/2015 3/06/2015 4/06/2015
Type of sample Water Water Water
Date prepared - 10/06/2015 10/06/2015 10/06/2015
Date analysed - 10/06/2015 10/06/2015 10/06/2015
Fluoride, F mg/L 210 850 <0.1
Total Cyanide mg/L 9.3 180 <0.004
Free Cyanide in Water mg/L <0.08 <4 <0.004
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Client Reference: AS130420
All metals in water - total
Our Reference: UNITS 129177-1 129177-2 129177-3 129177-4 129177-5
Your Reference | —meemmeeeee- N2 W5S E4 W4S W3D
DateSampled | ---emeeeeee- 3/06/2015 3/06/2015 3/06/2015 4/06/2015 4/06/2015
Type of sample Water Water Water Water Water
Date prepared - 09/06/2015 09/06/2015 09/06/2015 09/06/2015 09/06/2015
Date analysed - 09/06/2015 09/06/2015 09/06/2015 09/06/2015 09/06/2015
Aluminium-Total po/L 3,400 7,000 49,000 2,200 810
All metals in water - total
Our Reference: UNITS 129177-6 129177-7 129177-8 129177-9 129177-10
Your Reference | —meemmeeeee- W3S A7 W1S W1D W7M
DateSampled | ----meeeeee- 4/06/2015 4/06/2015 4/06/2015 4/06/2015 3/06/2015
Type of sample Water Water Water Water Water
Date prepared - 09/06/2015 09/06/2015 09/06/2015 09/06/2015 09/06/2015
Date analysed - 09/06/2015 09/06/2015 09/06/2015 09/06/2015 09/06/2015
Aluminium-Total po/L 4,400 2,700 1,200,000 4,000 32,000
All metals in water - total
Our Reference: UNITS 129177-11 129177-12 129177-13 129177-14 129177-15
Your Reference | —meemmeeeee- E5 ESD W6D W6S N9
DateSampled | ----meeeeee- 3/06/2015 3/06/2015 3/06/2015 3/06/2015 3/06/2015
Type of sample Water Water Water Water Water
Date prepared - 09/06/2015 09/06/2015 09/06/2015 09/06/2015 09/06/2015
Date analysed - 09/06/2015 09/06/2015 09/06/2015 09/06/2015 09/06/2015
Aluminium-Total po/L 3,000 2,100 190 7,700 14,000
All metals in water - total
Our Reference: UNITS 129177-16 129177-17 129177-18 129177-19 129177-20
Your Reference | —meemmeeeeee- N8 G2 E11 wW2D PUMP
DateSampled | ----meeeeee- 3/06/2015 3/06/2015 3/06/2015 3/06/2015 3/06/2015
Type of sample Water Water Water Water Water
Date prepared - 09/06/2015 09/06/2015 09/06/2015 09/06/2015 09/06/2015
Date analysed - 09/06/2015 09/06/2015 09/06/2015 09/06/2015 09/06/2015
Aluminium-Total po/L 23,000 2,000 2,500 190 120,000
All metals in water - total
Our Reference: UNITS 129177-21 129177-22 129177-23
Your Reference | —meemmeeeee- QA100 QA101 QA300
DateSampled | ----meeeeee- 3/06/2015 3/06/2015 4/06/2015
Type of sample Water Water Water
Date prepared - 09/06/2015 09/06/2015 09/06/2015
Date analysed - 09/06/2015 09/06/2015 09/06/2015
Aluminium-Total po/L 120,000 3,400 <10
Envirolab Reference: 129177 Page 4 of 9
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Client Reference: AS130420

Method ID Methodology Summary
Inorg-026 Fluoride determined by ion selective electrode (ISE) in accordance with APHA latest edition, 4500-F-C.
Inorg-014 Cyanide - free, total, weak acid dissociable by segmented flow analyser (in line dialysis with colourimetric

Metals-022 ICP-MS

finish).
Solids are extracted in a caustic media prior to analysis.

Determination of various metals by ICP-MS.

Envirolab Reference: 129177

Revision No:
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Client Reference: AS130420
QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
Miscellaneous Inorganics BasellDuplicate ll%RPD
Date prepared - 09/06/2 129177-1 10/06/2015 || 10/06/2015 LCS-w1 10/06/2015
015
Date analysed - 11/06/2 129177-1 10/06/2015 || 10/06/2015 LCS-W1 11/06/2015
015
Fluoride, F mg/L 0.1 Inorg-026 <0.1 129177-1 7.9]|8.1||RPD: 2 LCS-W1 111%
Total Cyanide mg/L 0.004 Inorg-014 <0.004 129177-1 0.021]|0.020||RPD:5 LCS-w1 91%
Free Cyanide in Water mg/L 0.004 Inorg-014 <0.004 129177-1 <0.004|<0.004 LCS-W1 104%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
All metals in water - total Base ll Duplicate Il %RPD
Date prepared - 09/06/2 129177-4 09/06/2015 || 09/06/2015 LCS-W1 09/06/2015
015
Date analysed - 09/06/2 129177-4 09/06/2015 || 09/06/2015 LCS-w1 09/06/2015
015
Aluminium-Total pg/L 10 Metals-022 <10 129177-4 2200||2300||RPD: 4 LCS-W1 102%
ICP-MS
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Miscellaneous Inorganics Base + Duplicate + %RPD
Date prepared - 129177-11 10/06/2015||10/06/2015 129177-2 10/06/2015
Date analysed - 129177-11 10/06/2015 || 10/06/2015 129177-2 11/06/2015
Fluoride, F mg/L 129177-11 410(|410||RPD: 0 129177-2 #
Total Cyanide mo/L 129177-11 69| 70||RPD: 1 129177-2 97%
Free Cyanide in Water mg/L 129177-11 <0.8]|<0.8 129177-2 75%
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
All metals in water - total Base + Duplicate + %RPD
Date prepared - 129177-16 09/06/2015|| 09/06/2015 LCS-W2 09/06/2015
Date analysed - 129177-16 09/06/2015|| 09/06/2015 LCS-W2 09/06/2015
Aluminium-Total pg/L 129177-16 23000(|29000||RPD: 23 LCS-W2 97%
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Miscellaneous Inorganics Base + Duplicate + %RPD
Date prepared - 129177-21 10/06/2015 || 10/06/2015 129177-22 10/06/2015
Date analysed - 129177-21 10/06/2015||10/06/2015 129177-22 11/06/2015
Fluoride, F mg/L 129177-21 210]|210||RPD:0 129177-22 #
Total Cyanide mg/L 129177-21 9.3]|9.1||RPD: 2 129177-22 114%
Free Cyanide in Water mg/L 129177-21 <0.08]|<0.08 129177-22 103%
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
All metals in water - total Base + Duplicate + %RPD
Date prepared - [NT] [NT] 129177-17 09/06/2015
Date analysed - [NT] [NT] 129177-17 09/06/2015
Aluminium-Total ug/L [NT] [NT] 129177-17 110%
Envirolab Reference: 129177 Page 6 of 9
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Client Reference: AS130420
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Miscellaneous Inorganics Base + Duplicate + %RPD
Date prepared - [NT] [NT] LCS-W2 10/06/2015
Date analysed - [NT] [NT] LCS-W2 11/06/2015
Fluoride, F mg/L [NT] [NT] LCS-W2 111%
Total Cyanide mg/L [NT] [NT] LCS-W2 114%
Free Cyanide in Water mg/L [NT] [NT] LCS-W2 102%
Envirolab Reference: 129177 Page 7 of 9
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Client Reference: AS130420

Report Comments:
Fluoride's in water: # Percent recovery is not possible to report as the high concentration of analytes
in the sample/s have caused interference.

Free Cyanide: PQL raised due to high dilution performed for total Cyanide result to be reportable within
calibration range.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job

Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NA: Test not required RPD: Relative Percent Difference NA: Test not required

<: Less than >: Greater than LCS: Laboratory Control Sample
Envirolab Reference: 129177 Page 8 of 9

Revision No: R 01



Client Reference: AS130420

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable.

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist.
LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency
to meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix
spike recoveries for the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted

during sample extraction.

Spikes for Physical and Aggregate Tests are not applicable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%

for organics (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics
and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples
respectively, the sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTSs),
the analysis has proceeded. Where analytes are on the verge of breaching THTSs, every effort will be made to analyse
within the THT or as soon as practicable.

Envirolab Reference: 129177 Page 9 of 9
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Envirolab Services Pty Ltd

- ABN 37 112 535 645
EnVI ROLHB 12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201

SERVICES enquiries@envirolabservices.com.au
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 134015
Client:
Ramboll Environ Australia Pty Ltd
PO Box 560
North Sydney
NSW 2060

Attention: Natalie Gilbert, Kirsty Greenfield

Sample log in details:

Your Reference: AS130420
No. of samples: 24 Waters
Date samples received / completed instructions received 09/09/15 [/ 09/09/15

This report supercedes (R00) due to the amendment to results Pump, W1D, QA100, QA101.
Initial results were reported in ug\L not as stated in the report as mg\L.

Analysis Details:

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: / Issue Date: 16/09/15 [/ 17/09/15

Date of Preliminary Report: None Issued

NATA accreditation number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *,

Results Approved By:

p

y
JacintgfHurst
Labogatory Manager

\

NATA
Envirolab Reference: 134015 v Page 1 of 9
Revision No: R 01 ACCREDITED FOR

TECHNICAL
COMPETENCE



Client Reference: AS130420
Miscellaneous Inorganics
Our Reference: UNITS 134015-1 134015-2 134015-3 134015-4 134015-5
Your Reference | —meemmeeeee- E5D E5 W7M PUMP W2D
DateSampled | ----meeeeee- 07/09/2015 07/09/2015 07/09/2015 07/09/2015 07/09/2015
Type of sample Water Water Water Water Water
Date prepared - 09/09/2015 09/09/2015 09/09/2015 09/09/2015 09/09/2015
Date analysed - 09/09/2015 09/09/2015 09/09/2015 09/09/2015 09/09/2015
Fluoride, F mg/L 14 350 660 680 1,300
Total Cyanide mg/L 1.2 [NA] 100 110 290
Free Cyanide in Water mg/L <0.02 [NA] <0.04 0.029 0.058
Miscellaneous Inorganics
Our Reference: UNITS 134015-6 134015-7 134015-8 134015-9 134015-10
Your Reference | —meemmeeeee- E4 Wi1s W1D W6D N9
DateSampled | ----eeeeeee- 08/09/2015 08/09/2015 08/09/2015 07/09/2015 07/09/2015
Type of sample Water Water Water Water Water
Date prepared - 09/09/2015 09/09/2015 09/09/2015 09/09/2015 09/09/2015
Date analysed - 09/09/2015 09/09/2015 09/09/2015 09/09/2015 09/09/2015
Fluoride, F mg/L 280 38 35 0.1 25
Total Cyanide mg/L 99 [NA] 0.77 <0.004 0.95
Free Cyanide in Water mg/L <0.04 [NA] <0.02 <0.004 <0.02
Miscellaneous Inorganics
Our Reference: UNITS 134015-11 134015-12 134015-13 134015-14 134015-15
Your Reference | —meemmeeeee- N8 G2 E11 W5S W5D
DateSampled | ----meeeeee- 07/09/2015 07/09/2015 07/09/2015 07/09/2015 07/09/2015
Type of sample Water Water Water Water Water
Date prepared - 09/09/2015 09/09/2015 09/09/2015 09/09/2015 09/09/2015
Date analysed - 09/09/2015 09/09/2015 09/09/2015 09/09/2015 09/09/2015
Fluoride, F mg/L 0.3 0.3 110 70 0.4
Total Cyanide mg/L 0.60 <0.004 9.4 3.0 0.005
Free Cyanide in Water mg/L <0.02 <0.004 <0.004 <0.02 <0.004
Miscellaneous Inorganics
Our Reference: UNITS 134015-16 134015-17 134015-18 134015-19 134015-20
Your Reference | —meemmeeee- N2 A7 W3S W3D W4Ss
DateSampled | ----eeeeeee- 07/09/2015 08/09/2015 08/09/2015 08/09/2015 08/09/2015
Type of sample Water Water Water Water Water
Date prepared - 09/09/2015 09/09/2015 09/09/2015 09/09/2015 09/09/2015
Date analysed - 09/09/2015 09/09/2015 09/09/2015 09/09/2015 09/09/2015
Fluoride, F mg/L 1.4 400 200 0.3 400
Total Cyanide mg/L 0.050 66 28 0.008 34
Free Cyanide in Water mg/L <0.004 <0.02 <0.02 <0.004 <0.04
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Client Reference:

AS130420

Miscellaneous Inorganics
Our Reference: UNITS 134015-21 134015-22 134015-23 134015-24
Your Reference | —meemmeeeeee- W4D QA100 QA101 QA300
DateSampled | ---eeeeeeee- 08/09/2015 08/09/2015 08/09/2015 08/09/2015
Type of sample Water Water Water Water
Date prepared - 09/09/2015 09/09/2015 09/09/2015 09/09/2015
Date analysed - 09/09/2015 09/09/2015 09/09/2015 09/09/2015
Fluoride, F mg/L 0.2 670 13 <0.1
Total Cyanide mg/L [NA] 100 1.9 <0.004
Free Cyanide in Water mg/L [NA] 0.027 <0.004 <0.004
Envirolab Reference: 134015

Revision No:

R 01
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Client Reference: AS130420
All metals in water - total
Our Reference: UNITS 134015-1 134015-3 134015-4 134015-5 134015-6
Your Reference | --eeemeeeeee- ESD WM PUMP W2D E4
DateSampled | --eemeeeeee- 07/09/2015 07/09/2015 07/09/2015 07/09/2015 08/09/2015
Type of sample Water Water Water Water Water
Date prepared - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015
Date analysed - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015
Aluminium-Total pg/L 2,100 8,700 610,000 30 53,000
All metals in water - total
Our Reference: UNITS 134015-8 134015-9 134015-10 134015-11 134015-12
Your Reference | --eeemeeeeee- W1D W6D N9 N8 G2
DateSampled | --eemeeeeee- 08/09/2015 07/09/2015 07/09/2015 07/09/2015 07/09/2015
Type of sample Water Water Water Water Water
Date prepared - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015
Date analysed - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015
Aluminium-Total pg/L 950 740 22,000 5,300 4,100
All metals in water - total
Our Reference: UNITS 134015-13 134015-14 134015-15 134015-16 134015-17
Your Reference | --eeemeeeeee- El1l W5S W5D N2 A7
DateSampled | --eemeeeeee- 07/09/2015 07/09/2015 07/09/2015 07/09/2015 08/09/2015
Type of sample Water Water Water Water Water
Date prepared - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015
Date analysed - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015
Aluminium-Total pg/L 11,000 31,000 990 2,400 610
All metals in water - total
Our Reference: UNITS 134015-18 134015-19 134015-20 134015-22 134015-23
Your Reference | —meemmeeeeee- W3S W3D WA4S QA100 QA101
DateSampled | ---emeeeeee- 08/09/2015 08/09/2015 08/09/2015 08/09/2015 08/09/2015
Type of sample Water Water Water Water Water
Date prepared - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015
Date analysed - 10/09/2015 10/09/2015 10/09/2015 10/09/2015 10/09/2015
Aluminium-Total pg/L 24,000 40 13,000 6,200 2,100
All metals in water - total
Our Reference: UNITS 134015-24
Your Reference | —-eemeeeeeee- QA300
DateSampled | -eeemeeeeee- 08/09/2015
Type of sample Water
Date prepared - 10/09/2015
Date analysed - 10/09/2015
Aluminium-Total pg/L <10
Envirolab Reference: 134015 Page 4 of 9
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Client Reference: AS130420

Method ID Methodology Summary
Inorg-026 Fluoride determined by ion selective electrode (ISE) in accordance with APHA latest edition, 4500-F-C.
Inorg-014 Cyanide - free, total, weak acid dissociable by segmented flow analyser (in line dialysis with colourimetric
finish).

Solids are extracted in a caustic media prior to analysis.

Metals-022ICP-MS [ Determination of various metals by ICP-MS.

Envirolab Reference: 134015 Page 5 of 9
Revision No: R 01



Client Reference: AS130420
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
S Recovery
Miscellaneous Inorganics Base Il Duplicate | %RPD
Date prepared - 09/09/2 134015-1 09/09/2015|09/09/2015 LCS-wW1 09/09/2015
015
Date analysed - 09/09/2 134015-1 09/09/2015 || 09/09/2015 LCS-W1 09/09/2015
015
Fluoride, F mg/L 0.1 Inorg-026 <0.1 134015-1 14||13||RPD: 7 LCS-W1 97%
Total Cyanide mg/L 0.004 Inorg-014 | <0.004 134015-1 1.2]|1.1||RPD:9 LCS-W1 115%
Free Cyanide in Water mg/L 0.004 Inorg-014 <0.004 134015-1 <0.02[|<0.02 LCS-W1 98%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
St Recovery
All metals in water - total Base Il Duplicate | %RPD
Date prepared - 10/09/2 134015-1 10/09/2015 || 10/09/2015 LCS-W2 10/09/2015
015
Date analysed - 10/09/2 134015-1 10/09/2015 || 10/09/2015 LCS-W2 10/09/2015
015
Aluminium-Total pg/L 10 Metals-022 <10 134015-1 2100||2200||RPD:5 LCS-W2 107%
ICP-MS
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Miscellaneous Inorganics Base + Duplicate + %RPD
Date prepared - 134015-11 09/09/2015 || 09/09/2015 LCS-W2 09/09/2015
Date analysed - 134015-11 09/09/2015|09/09/2015 LCS-W2 09/09/2015
Fluoride, F mg/L 134015-11 0.3]]0.3||RPD:0 LCS-W2 103%
Total Cyanide mo/L 134015-11 0.60]]0.57 ||RPD:5 LCS-W2 113%
Free Cyanide in Water mg/L 134015-11 <0.02||<0.02 LCS-W2 101%
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
All metals in water - total Base + Duplicate + %RPD
Date prepared - 134015-13 10/09/2015 || 10/09/2015 134015-3 10/09/2015
Date analysed - 134015-13 10/09/2015 || 10/09/2015 134015-3 10/09/2015
Aluminium-Total g/L 134015-13 11000/ 11000]|| RPD: 0 134015-3 #
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Miscellaneous Inorganics Base + Duplicate + %RPD
Date prepared - 134015-21 09/09/2015| 09/09/2015 134015-2 09/09/2015
Date analysed - 134015-21 09/09/2015 || 09/09/2015 134015-2 09/09/2015
Fluoride, F mg/L 134015-21 0.2]|0.2||RPD:0 134015-2 #
Total Cyanide mg/L [NT] [NT] [NR] INR]
Free Cyanide in Water mg/L [NT] [NT] [NR] [NR]
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Miscellaneous Inorganics Base + Duplicate + %RPD
Date prepared - [NT] [NT] 134015-22 09/09/2015
Date analysed - [NT] [NT] 134015-22 09/09/2015
Fluoride, F mg/L [NT] [NT] 134015-22 #
Total Cyanide mg/L [NT] [NT] 134015-22 #
Free Cyanide in Water mg/L [NT] [NT] 134015-22 84%
Envirolab Reference: 134015 Page 6 of 9
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Client Reference: AS130420
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Miscellaneous Inorganics Base + Duplicate + %RPD
Date prepared - [NT] [NT] 134015-3 09/09/2015
Date analysed - [NT] [NT] 134015-3 09/09/2015
Fluoride, F mg/L [NT] [NT] [NR] [NR]
Total Cyanide mg/L [NT] [NT] 134015-3 #
Free Cyanide in Water mg/L [NT] [NT] 134015-3 96%
Envirolab Reference: 134015 Page 7 of 9
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Client Reference: AS130420

Report Comments:

METALS_WLL_ALL_T: # Percent recovery is not possible to report due to the high concentration
of the element/s in the sample/s. However an acceptable recovery was

obtained for the LCS.

Free Cyanide:The PQL has been raised due to the sample matrix requiring dilution.

Total Cyanide:# Percent recovery is not possible to report due to the high concentration
of the element/s in the sample/s. However an acceptable recovery was
obtained for the LCS.

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample

Envirolab Reference: 134015
Revision No: R 01
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Client Reference: AS130420

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable.

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist.
LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency
to meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix
spike recoveries for the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted

during sample extraction.

Spikes for Physical and Aggregate Tests are not applicable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%

for organics (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics
and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples
respectively, the sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTSs),
the analysis has proceeded. Where analytes are on the verge of breaching THTSs, every effort will be made to analyse
within the THT or as soon as practicable.

Envirolab Reference: 134015 Page 9 of 9
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R 12 Ashley Street, ChTtswood, NSW 2067
1461 2 9910 6200
/< \ enviroAs ok
oe SERVICES

EnVI ROLHB email: sydney@envirolab.com.au
envirolab.com.au

oo/ mpl
Laboratories Envirolab Services Pty Ltd - Sydney | ABN 37 112 535 645

CERTIFICATE OF ANALYSIS 138581

Client:

Ramboll Environ Australia Pty Ltd
PO Box 560

North Sydney

NSW 2060

Attention: Kirsty Greenfield

Sample log in details:

Your Reference: AS130420

No. of samples: 20 waters

Date samples received / completed instructions received 04/12/15 [ 04/12/15

Analysis Details:

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: / Issue Date: 11/12/15 [ 11/12/15

Date of Preliminary Report: Not Issued

NATA accreditation number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:

p

y
JacintafHurst
Labogatory Manager

\

NATA
Envirolab Reference: 138581 v Page 1 of 7
Revision No: R 00 ACCREDITED FOR

TECHNICAL
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Client Reference: AS130420
Miscellaneous Inorganics
Our Reference: UNITS 138581-1 138581-2 138581-3 138581-4 138581-5
Your Reference | —meemmeeee- A7 W3S W2D PUMP W7M
DateSampled | ceeeeeeee- 01/12/2015 01/12/2015 01/12/2015 01/12/2015 01/12/2015
Type of sample Water Water Water Water Water
Date prepared - 07/12/2015 07/12/2015 07/12/2015 07/12/2015 07/12/2015
Date analysed - 07/12/2015 07/12/2015 07/12/2015 07/12/2015 07/12/2015
Total Cyanide mg/L 62 19 290 48 83
Free Cyanide in Water mg/L 0.19 0.023 0.88 0.10 0.21
Fluoride, F mg/L 320 160 1,300 360 540
Miscellaneous Inorganics
Our Reference: UNITS 138581-6 138581-7 138581-8 138581-9 138581-10
Your Reference | —meemmemeee- E5D W6D W6S N9 N8
DateSampled | ceeeeeeee- 01/12/2015 01/12/2015 01/12/2015 01/12/2015 01/12/2015
Type of sample Water Water Water Water Water
Date prepared - 07/12/2015 07/12/2015 07/12/2015 07/12/2015 07/12/2015
Date analysed - 07/12/2015 07/12/2015 07/12/2015 07/12/2015 07/12/2015
Total Cyanide mg/L 3.0 0.009 19 1.2 0.63
Free Cyanide in Water mg/L <0.004 <0.004 0.058 <0.004 0.005
Fluoride, F mg/L 16 0.2 180 9.0 0.4
Miscellaneous Inorganics
Our Reference: UNITS 138581-11 138581-12 138581-13 138581-14 138581-15
Your Reference | —meemmemee- G2 E11 N2 W5D W1D
DateSampled | seeeeeeeee 01/12/2015 01/12/2015 01/12/2015 01/12/2015 01/12/2015
Type of sample Water Water Water Water Water
Date prepared - 07/12/2015 07/12/2015 07/12/2015 07/12/2015 07/12/2015
Date analysed - 07/12/2015 07/12/2015 07/12/2015 07/12/2015 07/12/2015
Total Cyanide mg/L <0.004 7.4 0.032 0.008 0.71
Free Cyanide in Water mg/L <0.004 0.033 <0.004 <0.004 <0.004
Fluoride, F mg/L 0.3 96 1.4 0.5 2.6
Miscellaneous Inorganics
Our Reference: UNITS 138581-16 138581-17 138581-18 138581-19
Your Reference | —meemmeemee- E4 QA101 QA201 QA301
DateSampled | seeeeeeeee- 01/12/2015 01/12/2015 01/12/2015 02/12/2015
Type of sample Water Water Water Water
Date prepared - 07/12/2015 07/12/2015 07/12/2015 07/12/2015
Date analysed - 07/12/2015 07/12/2015 07/12/2015 07/12/2015
Total Cyanide mg/L 35 300 290 <0.004
Free Cyanide in Water mg/L 0.032 0.67 0.70 <0.004
Fluoride, F mg/L 300 1,200 1,300 <0.1
Envirolab Reference: 138581 Page 2 of 7
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Client Reference: AS130420

HM in water - total

Our Reference: UNITS 138581-1 138581-2 138581-3 138581-4 138581-5
Your Reference | —meemmeeeee- A7 W3S W2D PUMP W7M
DateSampled | ----meeeeee- 01/12/2015 01/12/2015 01/12/2015 01/12/2015 01/12/2015
Type of sample Water Water Water Water Water
Date prepared - 07/12/2015 07/12/2015 07/12/2015 07/12/2015 07/12/2015
Date analysed - 07/12/2015 07/12/2015 07/12/2015 07/12/2015 07/12/2015
Aluminium-Total po/L 720 93,000 3,500 97,000 7,800

HM in water - total

Our Reference: UNITS 138581-6 138581-7 138581-8 138581-9 138581-10
Your Reference [ --memeeeeeee- ESD weD W6S N9 N8
DateSampled | ---emeeeeee- 01/12/2015 01/12/2015 01/12/2015 01/12/2015 01/12/2015
Type of sample Water Water Water Water Water
Date prepared - 07/12/2015 07/12/2015 07/12/2015 07/12/2015 07/12/2015
Date analysed - 07/12/2015 07/12/2015 07/12/2015 07/12/2015 07/12/2015
Aluminium-Total po/L 4,300 720 22,000 890 3,400

HM in water - total

Our Reference: UNITS 138581-11 138581-12 138581-13 138581-14 138581-15
Your Reference [ ---eeeeeeeee- G2 E11 N2 W5D W1D
DateSampled | ----meeeeee- 01/12/2015 01/12/2015 01/12/2015 01/12/2015 01/12/2015
Type of sample Water Water Water Water Water
Date prepared - 07/12/2015 07/12/2015 07/12/2015 07/12/2015 07/12/2015
Date analysed - 07/12/2015 07/12/2015 07/12/2015 07/12/2015 07/12/2015
Aluminium-Total po/L 1,800 2,700 9,100 540 400
HM in water - total
Our Reference: UNITS 138581-16 138581-17 138581-18 138581-19
Your Reference [ ---eeeeeeeee- E4 QA101 QA201 QA301
DateSampled | ----meeeeee- 01/12/2015 01/12/2015 01/12/2015 02/12/2015
Type of sample Water Water Water Water
Date prepared - 07/12/2015 07/12/2015 07/12/2015 07/12/2015
Date analysed - 07/12/2015 07/12/2015 07/12/2015 07/12/2015
Aluminium-Total po/L 18,000 3,000 2,800 20
Envirolab Reference: 138581 Page 3 of 7
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Client Reference: AS130420

Method ID Methodology Summary
Inorg-014 Cyanide - free, total, weak acid dissociable by segmented flow analyser (in line dialysis with colourimetric
finish).

Solids are extracted in a caustic media prior to analysis.

Inorg-026 Fluoride determined by ion selective electrode (ISE) in accordance with APHA latest edition, 4500-F-C.

Metals-022ICP-MS | Determination of various metals by ICP-MS.

Envirolab Reference: 138581 Page 4 of 7
Revision No: R 00



Client Reference: AS130420
QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
Miscellaneous Inorganics BasellDuplicate ll%RPD
Date prepared - 07/12/2 138581-1 07/12/2015]|07/12/2015 LCs-w1 07/12/2015
015
Date analysed - 07/12/2 138581-1 07/12/2015]|07/12/2015 LCS-w1 07/12/2015
015
Total Cyanide mg/L 0.004 Inorg-014 <0.004 138581-1 62]|62||RPD:0 LCS-w1 108%
Free Cyanide in Water mg/L 0.004 Inorg-014 <0.004 138581-1 0.19]|0.19||RPD:0 LCS-w1 114%
Fluoride, F mg/L 0.1 Inorg-026 <0.1 138581-1 320||320||RPD:0 LCS-w1 101%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
HM in water - total Base ll Duplicate Il %RPD
Date prepared - 07/12/2 138581-7 07/12/2015]|07/12/2015 LCS-w1 07/12/2015
015
Date analysed - 07/12/2 138581-7 07/12/2015]|07/12/2015 LCS-w1 07/12/2015
015
Aluminium-Total pg/L 10 Metals-022 <10 138581-7 720]|690||RPD: 4 LCS-W1 103%
ICP-MS
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Miscellaneous Inorganics Base + Duplicate + %RPD
Date prepared - 138581-11 07/12/2015(|07/12/2015 138581-2 07/12/2015
Date analysed - 138581-11 07/12/2015(|07/12/2015 138581-2 07/12/2015
Total Cyanide mg/L 138581-11 <0.004 | <0.004 138581-2 #
Free Cyanide in Water mg/L 138581-11 <0.004|<0.004 138581-2 #
Fluoride, F mg/L 138581-11 0.3]]0.3||RPD:0 138581-2 108%
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
HM in water - total Base + Duplicate + %RPD
Date prepared - 138581-14 07/12/2015(|07/12/2015 LCS-W2 07/12/2015
Date analysed - 138581-14 07/12/2015(|07/12/2015 LCS-W2 07/12/2015
Aluminium-Total pg/L 138581-14 540||590||RPD:9 LCS-W2 108%
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
HM in water - total Base + Duplicate + %RPD
Date prepared - [NT] [NT] 138581-16 07/12/2015
Date analysed - [NT] [NT] 138581-16 07/12/2015
Aluminium-Total pg/L [NT] [NT] 138581-16 103%
Envirolab Reference: 138581 Page 5 of 7
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Client Reference: AS130420

Report Comments:

Total\Free Cyanide:# Percent recovery is not possible to report due to the high concentration
of the element/s in the sample/s. However an acceptable recovery was

obtained for the LCS.

Asbestos ID was analysed by Approved ldentifier: Not applicable for this job

Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NR: Test not required RPD: Relative Percent Difference NA: Test not required

<: Less than >: Greater than LCS: Laboratory Control Sample
Envirolab Reference: 138581 Page 6 of 7
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Client Reference: AS130420

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable.

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist.
LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency
to meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix
spike recoveries for the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted

during sample extraction.

Spikes for Physical and Aggregate Tests are not applicable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%

for organics (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics
and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples
respectively, the sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTSs),
the analysis has proceeded. Where analytes are on the verge of breaching THTSs, every effort will be made to analyse
within the THT or as soon as practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity
of the analysis where recommended technical holding times may have been breached.

Envirolab Reference: 138581 Page 7 of 7
Revision No: R 00
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ALS

Work Order

Client
Contact
Address

E-mail
Telephone
Facsimile
Project

Order number
C-O-C number
Sampler

Site

Quote number

CERTIFICATE OF ANALYSIS

*ES1503709 Page “10f3

: ENVIRON AUSTRALIA PTY LTD Laboratory : Environmental Division Sydney

: KIRSTY GREENFIELD Contact . Client Services

: PO BOX 564 Address : 277-289 Woodpark Road Smithfield NSW Australia 2164
MAITLAND NSW, AUSTRALIA 2320

. kgreenfield@environcorp.com.au E-mail . sydney@alsglobal.com

1 +61 02 49344354 Telephone . +61-2-8784 8555

. +61 02 49344359 Facsimile : +61-2-8784 8500

: AS130420 QC Level : NEPM 2013 Schedule B(3) and ALS QCS3 requirement
— Date Samples Received - 18-FEB-2015

"NE Issue Date : 25-FEB-2015

No. of samples received -1
: EN/072/14 No. of samples analysed -1

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for

release.

This Certificate of Analysis contains the following information:
® General Comments
® Analytical Results

NATA Accredited Laboratory 825

Accredited for compliance with

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been
carried out in compliance with procedures specified in 21 CFR Part 11.

ISO/IEC 17025. Signatories Position Accreditation Category
Ashesh Patel Inorganic Chemist Sydney Inorganics
WORLD REGOGNISED Shobhna Chandra Metals Coordinator Sydney Inorganics
ACCREDITATION
277-289 Woodpark Road Smithfield NSW Australia 2164 +61-2-8784 8555  Facsimile +61-2-8784 8500

Environmental Division Sydne 84 009 936 029 Part of the ALS Group An ALS Limited Compan
www.alsglobal.com

AIGHT sowuTIionNs
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Work Order - ES1503709
Client - ENVIRON AUSTRALIA PTY LTD
Project - AS130420

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes.
Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting
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Work Order - ES1503709

Client - ENVIRON AUSTRALIA PTY LTD
Project - AS130420

Analytical Results

Sub-Matrix: WATER (Matrix: WATER) Client sample ID QA2 —-

Client sampling date / time 17-FEB-2015 15:00 -—-

Unit ES1503709-001 —

Compound CAS Number

EGO020T: Total Metals by ICP-MS

| Aluminium 7429.90.5‘ 10 ‘ ug/L I 1620 | - - - -
EKO025SF: Free CN by Segmented Flow Analyser [

| Free Cyanide — 0004 | mgL | <0.004 |
EKO026SF: Total CN by Segmented Flow Analyser .

| Total Cyanide 57-12-5 0004 = mglL | <0.004 |

EKO040P: Fluoride by PC Titrator

| Fluoride 16984-48-8 01 | mglL | 0.4 |




ALS

QUALITY CONTROL REPORT

Work Order : ES1503709 Page :10f5
Client : ENVIRON AUSTRALIA PTY LTD Laboratory : Environmental Division Sydney
Contact : KIRSTY GREENFIELD Contact : Client Services
Address - PO BOX 564 Address : 277-289 Woodpark Road Smithfield NSW Australia 2164
MAITLAND NSW, AUSTRALIA 2320
E-mail . kgreenfield@environcorp.com.au E-mail . sydney@alsglobal.com
Telephone . +61 02 49344354 Telephone : +61-2-8784 8555
Facsimile : +61 02 49344359 Facsimile : +61-2-8784 8500
Project : AS130420 QC Level : NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Site fp—
C-O-C number P— Date Samples Received . 18-FEB-2015
Sampler - NE Issue Date - 25-FEB-2015
Order number pp—
No. of samples received -1
Quote number - EN/072/14 No. of samples analysed -1

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for
release.
This Quality Control Report contains the following information:

® Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

® Method Blank (MB) and Laboratory Control Spike (LCS) Report; Recovery and Acceptance Limits

® Matrix Spike (MS) Report; Recovery and Acceptance Limits

NATA Accredited  SlgNatories
Laboratory 825 This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been carried out ir
compliance with procedures specified in 21 CFR Part 11.

Accredited for Signatories Position Accreditation Category
ngzléagii(\;vznsh Ashesh Patel Inorganic Chemist Sydney Inorganics
’ Shobhna Chandra Metals Coordinator Sydney Inorganics
WORLD RECOGNISED
ACCREDITATION
277-289 Woodpark Road Smithfield NSW Australia 2164 +61-2-8784 8555 | Facsimile +61-2-8784 8500

Environmental Division Sydney 84 009 936 029 Part of the ALS Group  An ALS Limited Company

www.alsglobal.com

AIGHT sOowuTIions
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Work Order . ES1503709
Client - ENVIRON AUSTRALIA PTY LTD
Project - AS130420 ALS

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.
Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Key : Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot
CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
RPD = Relative Percentage Difference
# = Indicates failed QC




Page :30f5

Work Order . ES1503709
Client - ENVIRON AUSTRALIA PTY LTD
Project - AS130420 ALS

Laboratory Duplicate (DUP) Report
The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges
for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI-EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10times LOR:
No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EG020T: Total Metals by ICP-MS (QC Lot: 3829910) E
ES1503461-074 Anonymous EGO020A-T: Aluminium 7429-90-5 mg/L <0.01 <0.01 0.0 No Limit
ES1503720-001 Anonymous \ EGO020A-T: Aluminium 7429-90-5 0.01 mg/L 0.24 0.24 0.0 0% - 20%
EK025SF: Free CN by Segmented Flow Analyser (QC Lot: 3830496) )
ES1503710-001 Anonymous EKO025SF: Free Cyanide —| 0004 | mgL | <0004 | <0004 | 00 No Limit
EKO026SF: Total CN by Segmented Flow Analyser (QC Lot: 3830497) )
ES1503710-001 Anonymous EK026SF: Total Cyanide 57125/ 0004 | mglL | <0004 | <0004 | 00 No Limit
EKO040P: Fluoride by PC Titrator (QC Lot: 3830613) |
EW1500614-001 Anonymous EKO040P: Fluoride 16984-48-8) 01 | mglL | 0.4 { 0.2 | 557 | No Limit
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Work Order . ES1503709
Client - ENVIRON AUSTRALIA PTY LTD
Project - AS130420 ALS

Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC
parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target
analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Recovery Limits (%)

Method: Compound CAS Number LOR Unit Result Concentration LCS Low ‘ High
EGO020T: Total Metals by ICP-MS (QCLot: 3829910) ‘
EGO20A-T: Aluminium 7429-90-5 | 0.01 \ mg/L \ <0.01 | 0.5 mg/L \ 102 \ 81 \ 121
EK025SF: Free CN by Segmented Flow Analyser (QCLot: 3830496)

EK025SF: Free Cyanide — | 0.004 \ mg/L \ <0.004 | 0.2 mg/L \ 108 \ 82 \ 120

EK026SF: Total CN by Segmented Flow Analyser (QCLot: 3830497)

EKO026SF: Total Cyanide 0.2 mg/L 89.0 79 125
0.2 mg/L 101 70 124

EKO040P: Fluoride by PC Titrator (QCLot: 3830613)

EKO040P: Fluoride 16984-48-8 | 0.1 \ mg/L \ <0.1 5.0 mg/L 95.4 75 119

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on
analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)

Laboratory sample ID Client sample ID Method: Compound CAS Number Concentration MS Low ‘ High
EKO025SF: Free CN by Segmented Flow Analyser (QCLot: 3830496)

ES1503710-001 Anonymous EKO025SF: Free Cyanide | 0.2 mg/L \ 112 \ 70 \ 130
EKO026SF: Total CN by Segmented Flow Analyser (QCLot: 3830497) ‘

ES1503710-001 ‘Anonymous \ EK026SF: Total Cyanide 57-12-5 | 0.2 mg/L \ 104 \ 70 \ 130
EKO040P: Fluoride by PC Titrator (QCLot: 3830613)

ES1503696-001 ‘Anonymous \ EKO040P: Fluoride 16984-48-8 | 5.0 mg/L \ 101 \ 70 \ 130

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report

The quality control term Matrix Spike (MS) and Matrix Spike Duplicate (MSD) refers to intralaboratory split samples spiked with a representative set of target analytes. The purpose of these QC parameters are to
monitor potential matrix effects on analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report

Spike Spike Recovery (%) Recovery Limits (%) RPDs (%)

Laboratory sample ID Client sample ID CAS Number

Concentration MS ‘ MSD Low ‘ High Value ‘Control Limit

EKO025SF: Free CN by Segmented Flow Analyser (QCLot: 3830496)

ES1503710-001 Anonymous ‘EKOZSSF: Free Cyanide —-| 02mglL 112 ‘ — ‘ 70 ‘ 130 — ‘
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Work Order . ES1503709
Client - ENVIRON AUSTRALIA PTY LTD
Project - AS130420 ALS
Sub-Matrix: WATER Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPDs (%)
Laboratory sample ID Client sample ID Method: Compound CAS Number | Concentration MS ‘ MSD Low ‘ High Value ‘ Control Limit
EKO026SF: Total CN by Segmented Flow Analyser (QCLot: 3830497)
ES1503710-001 ‘Anonymous ‘ EKO026SF: Total Cyanide 57-12-5 | 0.2 mg/L ‘ 104 ‘ ‘ 70 ‘ 130 ‘ ‘
EKO040P: Fluoride by PC Titrator (QCLot: 3830613)
16984-48-8 | 5.0 mg/L 101 \ 70 130 | —

ES1503696-001 ‘Anonymous \ EKO040P: Fluoride
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INTERPRETIVE QUALITY CONTROL REPORT

Work Order :ES1503709 Page :10of5
Client :ENVIRON AUSTRALIA PTY LTD Laboratory : Environmental Division Sydney
Contact :KIRSTY GREENFIELD Contact : Client Services
Address : PO BOX 564 Address : 277-289 Woodpark Road Smithfield NSW Australia 2164
MAITLAND NSW, AUSTRALIA 2320
E-mail : kgreenfield@environcorp.com.au E-mail : sydney@alsglobal.com
Telephone :+61 02 49344354 Telephone : +61-2-8784 8555
Facsimile :+61 02 49344359 Facsimile . +61-2-8784 8500
Project : AS130420 QC Level :NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Site D m——
C-O-C number D —— Date Samples Received : 18-FEB-2015
Sampler :NE Issue Date - 25-FEB-2015
Order number [
No. of samples received -1
Quote number :EN/072/14 No. of samples analysed 1

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release.
This Interpretive Quality Control Report contains the following information:

® Analysis Holding Time Compliance

® Quality Control Parameter Frequency Compliance

® Brief Method Summaries

® Summary of Outliers

277-289 Woodpark Road Smithfield NSW Australia 2164 +61-2-8784 8555 ' Facsimile +61-2-8784 8500
Environmental Division Sydney 84 009 936 029 Part of the ALS Group  An ALS Limited Company
www.alsglobal.com

AIGHT sOowuTions
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Work Order - ES1503709

Client - ENVIRON AUSTRALIA PTY LTD
Project - AS130420

Analysis Holding Time Compliance

This report summarizes extraction / preparation and analysis times and compares each with recommended holding times

reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.
14 days, mercury 28 days & other metals 180 days. A recorded breach does not guarantee a breach for all non-volatile parameters.

Holding times for VOC in soils vary according to analytes of interest.
should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Matrix: WATER

Vinyl Chloride and Styrene holding time is 7 days; others 14 days.

(USEPA SW 846, APHA, AS and NEPM) based on the sample container provided.

Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are:

organics

A recorded breach does not guarantee a breach for all VOC analytes and

Evaluation: * = Holding time breach ; v = Within holding time.

Sample Date

Method

Container / Client Sample ID(s)

EGO020T: Total Metals by ICP-MS

lear Plastic Bottle - Nitric Acid; Unfiltered (EG020A-T)
QA2 17-FEB-2015

EKO025SF: Free CN by Segmented Flow Analyser 1

White Plastic Bottle-NaOH (EK025SF)
QA2 17-FEB-2015

EKO026SF: Total CN by Segmented Flow Analyser L

White Plastic Bottle-NaOH (EK026SF)
QA2 17-FEB-2015

EKO040P: Fluoride by PC Titrator |

lear Plastic Bottle - Natural (EK040P)
QA2

17-FEB-2015

Extraction / Preparation Analysis
Date extracted Due for extraction Evaluation Date analysed Due for analysis ‘ Evaluation
19-FEB-2015 16-AUG-2015 Ve 19-FEB-2015 16-AUG-2015 v
- 03-MAR-2015 - 19-FEB-2015 03-MAR-2015 v
- 03-MAR-2015 - 19-FEB-2015 03-MAR-2015 v
- 17-MAR-2015 -—-- 19-FEB-2015 17-MAR-2015 v

Dates
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Work Order - ES1503709
Client - ENVIRON AUSTRALIA PTY LTD
Project - AS130420

Quality Control Parameter Frequency Compliance

The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to
the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER

Evaluation: x = Quality Control frequency not within specification ; v = Quality Control frequency within specification.

Quality Control Sample Type Rate (%) Quality Control Specification

Analytical Methods Method Actual Exoected |  Evaluation

Laboratory Duplicates (DUP)

Fluoride by PC Titrator EK040P 1 5 20.0 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Free CN by Segmented Flow Analyser EK025SF 1 3 333 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Cyanide by Segmented Flow Analyser EK026SF 1 5 20.0 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-MS - Suite A EGO020A-T 2 20 10.0 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Fluoride by PC Titrator EK040P 1 5 20.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Free CN by Segmented Flow Analyser EK025SF 1 3 33.3 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Cyanide by Segmented Flow Analyser EKO026SF 2 5 40.0 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-MS - Suite A EGO020A-T 1 20 5.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Fluoride by PC Titrator EKO040P 1 5 20.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Free CN by Segmented Flow Analyser EK025SF 1 3 33.3 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Cyanide by Segmented Flow Analyser EK026SF 1 5 20.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-MS - Suite A EGO020A-T 1 20 5.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Fluoride by PC Titrator EK040P 1 5 20.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Free CN by Segmented Flow Analyser EK025SF 1 3 33.3 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Cyanide by Segmented Flow Analyser EK026SF 1 5 20.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-MS - Suite A EGO020A-T 1 20 5.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
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Work Order - ES1503709
Client - ENVIRON AUSTRALIA PTY LTD
Project - AS130420

Brief Method Summaries

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the
Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method IEDS Method Descriptions

Total Metals by ICP-MS - Suite A EGO020A-T WATER In house: Referenced to APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020. The ICPMS
technique utilizes a highly efficient argon plasma to ionize selected elements. lons are then passed into a high
vacuum mass spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to
their measurement by a discrete dynode ion detector.

Free CN by Segmented Flow Analyser EK025SF WATER In house: Referenced to ASTM D7237: Using an automated segmented flow analyser, a sample at high pH
(sodium hydroxide preserved) is buffered to pH 6.0. The hydrogen cyanide present passes across a gas
dialysis membrane into an acceptor stream consisting of 0.01 M sodium hydroxide. The acceptor stream mixes
with a buffer at pH 5.2 and reacts with chloramine-T to form cyanogen chloride. Cyanogen chloride reacts with
4-pyridine carboxylic acid and 1,3-dimethylbarbituric acid to give a red colour, measured at 600nm. This method
is compliant with NEPM (2013) Schedule B(3)

Total Cyanide by Segmented Flow EK026SF WATER In house: Referenced to APHA 4500-CN O. Sodium hydroxide preserved samples are introduced into an

Analyser automated segmented flow analyser. Complex bound cyanide is decomposed in a continuously flowing stream,
at a pH of 3.8, by the effect of UV light. A UV-B lamp (312 nm) and a decomposition spiral of borosilicate glass
are used to filter out UV light with a wavelength of less than 290 nm thus preventing the conversion of thiocyanate
into cyanide. The hydrogen cyanide present at a pH of 3.8 is separated by gas dialysis. The hydrogen cyanide is
then determined photometrically, based on the reaction of cyanide with chloramine-T to form cyanogen chloride.
This then reacts with 4-pyridine carboxylic acid and 1,3-dimethylbarbituric acid to give a red colour which is
measured at 600 nm. This method is compliant with NEPM (2013) Schedule B(3)

Fluoride by PC Titrator EK040P WATER In house: Referenced to APHA 21st ed., 4500 F--C CDTA is added to the sample to provide a uniform ionic
strength background, adjust pH, and break up complexes. Fluoride concentration is determined by either
manual or automatic ISE measurement. This method is compliant with NEPM (2013) Schedule B(3)

Preparation Methods Method Matrix Method Descriptions

Digestion for Total Recoverable Metals EN25 WATER USEPA SW846-3005 Method 3005 is a Nitric/Hydrochloric acid digestion procedure used to prepare surface and
ground water samples for analysis by ICPAES or ICPMS. This method is compliant with NEPM (2013) Schedule
B(3)




Page :50f5

Work Order - ES1503709
Client - ENVIRON AUSTRALIA PTY LTD
Project - AS130420 ALS

Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control (QC) Report. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). This
report displays QC Outliers (breaches) only.

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes
® For all matrices, no Method Blank value outliers occur.
® For all matrices, no Duplicate outliers occur.
® For all matrices, no Laboratory Control outliers occur.
® For all matrices, no Matrix Spike outliers occur.
Regular Sample Surrogates

® For all regular sample matrices, no surrogate recovery outliers occur.
Outliers : Analysis Holding Time Compliance
This report displays Holding Time breaches only. Only the respective Extraction / Preparation and/or Analysis component is/are displayed.

® No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples
The following report highlights breaches in the Frequency of Quality Control Samples.

® No Quality Control Sample Frequency Outliers exist.
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Enuironmental
CERTIFICATE OF ANALYSIS

Work Order :ES1523553 Page :10of2
Client : ENVIRON AUSTRALIA PTY LTD Laboratory : Environmental Division Sydney
Contact : FIONA ROBINSON Contact :
Address - PO BOX 560 Address : 277-289 Woodpark Road Smithfield NSW Australia 2164
NORTH SYDNEY NSW, AUSTRALIA 2060
E-mail : frobinson@environcorp.com.au E-mail :
Telephone - +61 02 49344354 Telephone . +61-2-8784 8555
Facsimile 1 +61 02 49344359 Facsimile : +61-2-8784 8500
Project : AS130355 QC Level : NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Order number e Date Samples Received © 09-Jun-2015 15:30
C-O-C number f— Date Analysis Commenced : 09-Jun-2015
Sampler fp— Issue Date : 16-Jun-2015 12:25
Site fp—
No. of samples received -1
Quote number e No. of samples analysed -1

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted.

This Certificate of Analysis contains the following information:
® General Comments
® Analytical Results

NATA Accredited Laboratory 825 Signatories

This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been

N AT A Accredited for compliance with carried out in compliance with procedures specified in 21 CFR Part 11.
ISO/IEC 17025. Signatories Position Accreditation Category

v Ankit Joshi Inorganic Chemist Sydney Inorganics

Celine Conceicao Senior Spectroscopist Sydney Inorganics
WORLD RECOGNISED
ACCREDITATION

RIGHT SOLUTIONS | RIGHT PARTNER
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Work Order - ES1523553
Client : ENVIRON AUSTRALIA PTY LTD
Project - AS130355 ALS

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes.

Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting
o = ALS is not NATA accredited for these tests.

® Poor spike recovery for (TEST NAME) due to matrix interferences(confirmed by re-analysis).

® Metals LOR for particular sample(s) raised due to high TDS content.

® EKO025SF:LOR raised for Free Cyanide analysis on sample ID(QA200) due to sample matrix.

Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID

QA200

Client sampling date / time

[03-Jun-2015]

Compound

CAS Number Unit

ES1523553-001

Result

Result

EGO020T: Total Metals by ICP-MS
Cawminiom " 7gow0s 001 | mgl | 32
EKO025SF: Free CN by Segmented Flow Analyser

Free Cyanide —| 0.004 <0.040

_EK026SF: Total CN by Segmented Flow Analyser
Total Gyanide 57-12-5
EKO040P: Fluoride by PC Titrator
Fluoride 16984-48-8

Result

Result

Result




ALS) Enuvironmental

QUALITY CONTROL REPORT

Work Order :ES1523553 Page
Client : ENVIRON AUSTRALIA PTY LTD Laboratory
Contact . FIONA ROBINSON Contact
Address : PO BOX 560 Address
NORTH SYDNEY NSW, AUSTRALIA 2060
E-mail : frobinson@environcorp.com.au E-mail
Telephone - +61 02 49344354 Telephone
Facsimile - +61 02 49344359 Facsimile
Project : AS130355 QC Level
Order number [— Date Samples Received
C-O-C number A Date Analysis Commenced
Sampler s - Issue Date
Site [ No. of samples received
Quote number D m—— No. of samples analysed

:1of4

: Environmental Division Sydney

. 277-289 Woodpark Road Smithfield NSW Australia 2164

. +61-2-8784 8555

. +61-2-8784 8500

: NEPM 2013 Schedule B(3) and ALS QCS3 requirement
:09-Jun-2015

:09-Jun-2015

: 16-Jun-2015

1

1

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted.
This Quality Control Report contains the following information:

® Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

® Method Blank (MB) and Laboratory Control Spike (LCS) Report; Recovery and Acceptance Limits

® Matrix Spike (MS) Report; Recovery and Acceptance Limits

A NATA Acoredited  OlgN18IOMTES , _ _ o
Laboratory 825 This document has been electronically signed by the authorized signatories

indicated below. Electronic signing has been carried out

ir

NATA compliance with procedures specified in 21 CFR Part 11.
Accredited for Signatories Position Accreditation Category
v compliance with Ankit Joshi Inorganic Chemist Sydney Inorganics
ISO/IEC 17025. Celine Conceicao Senior Spectroscopist Sydney Inorganics

WORLD RECOGNISED
ACCREDITATION

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order . ES1523553
Client - ENVIRON AUSTRALIA PTY LTD
Project . AS130355 ALS

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to higt

Key : Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot
CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
RPD = Relative Percentage Difference
# = Indicates failed QC
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Work Order . ES1523553
Client - ENVIRON AUSTRALIA PTY LTD
Project . AS130355 ALS

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges
for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI-EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10times LOR:
No Limit; Result between 10 and 20 times LOR:- 0% - 50%; Result > 20 times LOR:0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EGO020T: Total Metals by ICP-MS (QC Lot: 122706)
ES1523500-001 Anonymous EGO020A-T: Aluminium 7429-90-5 ’ mg/L 65.0 65.4 0.706 0% - 20%
ES1523500-011 Anonymous EGO020A-T: Aluminium 7429-90-5 mg/L 1.1 1.17 5.44 0% - 20%
EKO025SF: Free CN by Segmented Flow Analyser (QC Lot: 126200)

ES1523553-001 EK025SF: Free Cyanide mg/L <0.040 <0.040 0.00 No Limit

EKO026SF: Total CN by Segmented Flow Analyser (QC Lot: 126199) :
ES1523560-008 Anonymous EKO026SF: Total Cyanide mg/L 0.021 0.022 5.13 No Limit
ES1523504-001 Anonymous EK026SF: Total Cyanide mg/L 233 234 0.428 0% - 20%
EKO040P: Fluoride by PC Titrator (QC Lot: 121244)
ES1523553-001 EKO040P: Fluoride 16984-48-8 . mg/L 895 920 2.75 0% - 50%
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Work Order - ES1523553

Client - ENVIRON AUSTRALIA PTY LTD
Project - AS130355

ALS

Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

(LCS) refers to a certified reference material, or a known interference free matrix spiked with target

Sub-Matrix: WATER Method Blank (MB) Laboratory Control Spike (LCS) Report

Report Spike Spike Recovery (%) Recovery Limits (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS Low ‘ High
EGO020T: Total Metals by ICP-MS (QCLot: 122706) x
EG020A-T: Aluminium 7429-90-5 | 0.01 \ mg/L \ <0.01 | 0.5 mg/L \ 99.0 \ 81 \ 121
EKO025SF: Free CN by Segmented Flow Analyser (QCLot: 126200)
EK025SF: Free Cyanide | 0.2 mglL \ 104 \ 70 \ 130
EK026SF: Total CN by Segmented Flow Analyser (QCLot: 126199)
EK026SF: Total Cyanide 57-12-5 | | 0.2 mg/L \ 12 \ 70 130
EKO040P: Fluoride by PC Titrator (QCLot: 121244)
EKO40P: Fluoride 16984-48-8 | 0.1 \ mg/L \ <0.1 | 5 mg/L \ 111 \ 75 \ 119

Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on
analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID Method: Compound CAS Number Concentration MS Low ‘ High
EKO025SF: Free CN by Segmented Flow Analyser (QCLot: 126200)
ES1523553-001 QA200 | EK025SF: Free Cyanide 0.2 mg/L 87.0 \ 70 130
EKO026SF: Total CN by Segmented Flow Analyser (QCLot: 126199)
ES1523504-001 Anonymous EK026SF: Total Cyanide 57-12-5 0.2 mg/L # Not 70 130
Determined
EKO040P: Fluoride by PC Titrator (QCLot: 121244)
ES1523553-001 QA200 EKO040P: Fluoride 16984-48-8 5 mg/L # Not 70 130
Determined
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QA/QC Compliance Assessment for DQO Rep

Work Order :ES1523553 Page “10f4

Client : ENVIRON AUSTRALIA PTY LTD Laboratory : Environmental Division Sydney
Contact : FIONA ROBINSON Telephone :+61-2-8784 8555

Project - AS130355 Date Samples Received : 09-Jun-2015

Site D mm—- Issue Date : 16-Jun-2015

Sampler [ No. of samples received -1

Order number T m— No. of samples analysed 1

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated
reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this
report contribute to the overall DQO assessment and reporting for guideline compliance.

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers
Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.
® NO Method Blank value outliers occur.
® NO Duplicate outliers occur.
® NO Laboratory Control outliers occur.
® Matrix Spike outliers exist - please see following pages for full details.
® For all regular sample matrices, NO surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

® NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

® NO Quality Control Sample Frequency Outliers exist.

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order - ES1523553

Client - ENVIRON AUSTRALIA PTY LTD
Project - AS130355

Outliers : Quality Control Samples
Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name Laboratory Sample ID | Client Sample ID Analyte CAS Number‘ Data ‘ Limits ‘ Comment
Matrix Spike (MS) Recoveries
EKO026SF: Total CN by Segmented Flow Analyser ES1523504--001 Anonymous Total Cyanide 57-12-5 Not - MS recovery not determined,
Determined background level greater than or
equal to 4x spike level.
EKO040P: Fluoride by PC Titrator ES1523553--001 QA200 Fluoride 16984-48-8 Not - MS recovery not determined,
Determined background level greater than or
equal to 4x spike level.

Analysis Holding Time Compliance

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS
provided. Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.
14 days, mercury 28 days & other metals 180 days. A recorded breach does not guarantee a breach for all non-volatile parameters.

Holding times for VOC in soils vary according to analytes of interest. Vinyl Chloride and Styrene holding time is 7 days; others 14 days.
should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Matrix: WATER

Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are:

and NEPM) based on the sample container

organics

A recorded breach does not guarantee a breach for all VOC analytes and

Evaluation: x = Holding time breach ; v' = Within holding time.

Method Sample Date Extraction / Preparation

Analysis

Container / Client Sample ID(s)

Due for extraction Evaluation

Date extracted

Date analysed Due for analysis ‘ Evaluation

EGO020T: Total Metals by ICP-MS

lear Plastic Bottle - Nitric Acid; Unfiltered (EG020A-T)

QA200 03-Jun-2015 11-Jun-2015 30-Nov-2015

11-Jun-2015 30-Nov-2015

v

EKO025SF: Free CN by Segmented Flow Analyser )

White Plastic Bottle-NaOH (EK025SF)
QA200 03-Jun-2015

15-Jun-2015 17-Jun-2015

EKO026SF: Total CN by Segmented Flow Analyser )

White Plastic Bottle-NaOH (EK026SF)
QA200

03-Jun-2015

15-Jun-2015 17-Jun-2015

EKO040P: Fluoride by PC Titrator

lear Plastic Bottle - Natural (EK040P)
QA200

03-Jun-2015

09-Jun-2015 01-Jul-2015
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Work Order - ES1523553
Client - ENVIRON AUSTRALIA PTY LTD
Project - AS130355

Quality Control Parameter Frequency Compliance

The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to
the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER

Evaluation: x = Quality Control frequency not within specification ; v' = Quality Control frequency within specification.

Quality Control Sample Type

Rate (%)

Analytical Methods
Laboratory Duplicates (DUP)

Method

Actual

Quality Control Specification

Expected \ Evaluation

10.00

Fluoride by PC Titrator EKO040P 1 5 20.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Free CN by Segmented Flow Analyser EKO025SF 1 1 100.00 10.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Cyanide by Segmented Flow Analyser EKO026SF 2 12 16.67 10.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-MS - Suite A EGO020A-T 2 19 10.53 10.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Fluoride by PC Titrator EK040P 1 5 20.00 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Free CN by Segmented Flow Analyser EKO025SF 1 1 100.00 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Cyanide by Segmented Flow Analyser EK026SF 2 12 16.67 10.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-MS - Suite A EGO020A-T 1 19 5.26 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Fluoride by PC Titrator EK040P 1 5 20.00 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Free CN by Segmented Flow Analyser EK025SF 1 1 100.00 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Cyanide by Segmented Flow Analyser EK026SF 1 12 8.33 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-MS - Suite A EGO020A-T 1 19 5.26 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Fluoride by PC Titrator EK040P 1 5 20.00 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Free CN by Segmented Flow Analyser EKO025SF 1 1 100.00 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Cyanide by Segmented Flow Analyser EKO026SF 1 12 8.33 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-MS - Suite A EGO020A-T 1 19 5.26 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
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Work Order - ES1523553
Client - ENVIRON AUSTRALIA PTY LTD
Project - AS130355

Brief Method Summaries

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the
Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method Matrix Method Descriptiol

Total Metals by ICP-MS - Suite A EGO020A-T WATER In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020. The ICPMS technique utilizes
a highly efficient argon plasma to ionize selected elements. lons are then passed into a high vacuum mass
spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their
measurement by a discrete dynode ion detector.

Free CN by Segmented Flow Analyser EK025SF WATER In house: Referenced to ASTM D7237: Using an automated segmented flow analyser, a sample at high pH
(sodium hydroxide preserved) is buffered to pH 6.0. The hydrogen cyanide present passes across a gas
dialysis membrane into an acceptor stream consisting of 0.01 M sodium hydroxide. The acceptor stream mixes
with a buffer at pH 5.2 and reacts with chloramine-T to form cyanogen chloride. Cyanogen chloride reacts with
4-pyridine carboxylic acid and 1,3-dimethylbarbituric acid to give a red colour, measured at 600nm. This method
is compliant with NEPM (2013) Schedule B(3)

Total Cyanide by Segmented Flow EK026SF WATER In house: Referenced to APHA 4500-CN O. Sodium hydroxide preserved samples are introduced into an

Analyser automated segmented flow analyser. Complex bound cyanide is decomposed in a continuously flowing stream,
at a pH of 3.8, by the effect of UV light. A UV-B lamp (312 nm) and a decomposition spiral of borosilicate glass
are used to filter out UV light with a wavelength of less than 290 nm thus preventing the conversion of thiocyanate
into cyanide. The hydrogen cyanide present at a pH of 3.8 is separated by gas dialysis. The hydrogen cyanide is
then determined photometrically, based on the reaction of cyanide with chloramine-T to form cyanogen chloride.
This then reacts with 4-pyridine carboxylic acid and 1,3-dimethylbarbituric acid to give a red colour which is
measured at 600 nm. This method is compliant with NEPM (2013) Schedule B(3)

Fluoride by PC Titrator EK040P WATER In house: Referenced to APHA 4500 F--C CDTA is added to the sample to provide a uniform ionic strength
background, adjust pH, and break up complexes. Fluoride concentration is determined by either manual or
automatic ISE measurement. This method is compliant with NEPM (2013) Schedule B(3)

Preparation Methods Method Matrix Method Descriptit -

Digestion for Total Recoverable Metals EN25 WATER USEPA SW846-3005 Method 3005 is a Nitric/Hydrochloric acid digestion procedure used to prepare surface and
ground water samples for analysis by ICPAES or ICPMS. This method is compliant with NEPM (2013) Schedule
B(3)
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Client : RAMBOLL ENVIRON Laboratory : Environmental Division Sydney
Contact : KIRSTY GREENFIELD Contact :
Address : Eastpoint Complex | Suite 19B, Level 2 50 Glebe Road PO Box Address : 277-289 Woodpark Road Smithfield NSW Australia 2164
435
THE JUNCTION NSW 2291
E-mail . kgreenfield@environcorp.com.au E-mail :
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Order number . Date Samples Received : 10-Sep-2015 15:30
C-O-C number [p— Date Analysis Commenced  : 14-Sep-2015
Sampler : MARK TIEDEMAN Issue Date © 17-Sep-2015 13:30
Site D m—
No. of samples received -1
Quote number e No. of samples analysed -1

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted.

This Certificate of Analysis contains the following information:
® General Comments
® Analytical Results

A NATA Accredited Laboratory 825 Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been
N AT A Accredited for compliance with carried out in compliance with procedures specified in 21 CFR Part 11.
ISO/IEC 17025. Signatories Position Accreditation Category
v Ashesh Patel Inorganic Chemist Sydney Inorganics
Raymond Commodore Instrument Chemist Sydney Inorganics

WORLD RECOGNISED
ACCREDITATION
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Work Order - ES1530839
Client : RAMBOLL ENVIRON
Project . AS130420-HYDRO GROUNDWATER PLUME MONITORING ALS

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes.

Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting
2 = ALS is not NATA accredited for these tests.

® EGO020/ED093: LOR's have been raised due to matrix interference. (High Total Dissolved Solids)

® EKO025SF: LOR raised for Free Cyanide due to sample matrix.

Analytical Results

Sub-Matrix: WATER Client sample ID QA200 —— ——
(Matrix: WATER)

Client sampling date / time

[08-Sep-2015]

Compound

EGO020T: Total Metals by ICP-MS
Aluminium 742.90-5
EKO025SF: Free CN by Segmented Flow Analyser

Free Cyanide —-| 0.004 <0.040

CAS Number Unit

EKO026SF: Total CN by Segmented Flow Analyser

EKO040P: Fluoride by PC Titrator

Fluoride

16984-48-8

ES1530839-001

Result

Result

Result

Result

Result
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QUALITY CONTROL REPORT

Page
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Contact
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E-mail

Telephone
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QC Level

Date Samples Received
Date Analysis Commenced
Issue Date

No. of samples received
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: Environmental Division Sydney
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: +61-2-8784 8555

: +61-2-8784 8500

: NEPM 2013 Schedule B(3) and ALS QCS3 requirement
: 10-Sep-2015

: 14-Sep-2015

: 17-Sep-2015

1

1

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted.

This Quality Control Report contains the following information:

® Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits
® Method Blank (MB) and Laboratory Control Spike (LCS) Report; Recovery and Acceptance Limits

® Matrix Spike (MS) Report; Recovery and Acceptance Limits

/\
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Laboratory 825
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ISO/IEC 17025.
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Signatories
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Accreditation Category
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Ashesh Patel
Raymond Commodore
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Instrument Chemist
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Work Order . ES1530839
Client - RAMBOLL ENVIRON
Project . AS130420-HYDRO GROUNDWATER PLUME MONITORING ALS

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to higt

Key : Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot
CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
RPD = Relative Percentage Difference
# = Indicates failed QC
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Work Order . ES1530839
Client - RAMBOLL ENVIRON
Project . AS130420-HYDRO GROUNDWATER PLUME MONITORING ALS

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges
for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI-EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10times LOR:
No Limit; Result between 10 and 20 times LOR:- 0% - 50%; Result > 20 times LOR:0% - 20%.

Sub-Matrix: WATER

Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%)
EGO020T: Total Metals by ICP-MS (QC Lot: 213420) N

ES1530672-001 EG020A-T: Aluminium 7429-90-5 mg/L | <0.10 \ <0.10 . 000 | No Limit

EKO025SF: Free CN by Segmented Flow Analyser (QC Lot: 212859)

‘ Recovery Limits (%)

ES1530955-001 Anonymous | EK025SF: Free Cyanide —-| 0.004 mg/L | <0.004 \ <0.004 . 000 | No Limit

EKO026SF: Total CN by Segmented Flow Analyser (QC Lot: 212860)

ES1530955-001 Anonymous | EK026SF: Total Cyanide 57-12-5|  0.004  mglL | <0.004 \ <0.004 . 000 | No Limit

EKO040P: Fluoride by PC Titrator (QC Lot: 213262)

ES1530713-003 Anonymous EKO040P: Fluoride 16984-48-8 0.1 mg/L 1.2 1.8 41.1 0% - 50%
ES1530865-003 Anonymous EKO040P: Fluoride 16984-48-8 0.1 mg/L 0.4 0.4 0.00 No Limit
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Work Order - ES1530839

Client - RAMBOLL ENVIRON

Project - AS130420-HYDRO GROUNDWATER PLUME MONITORING

ALS

Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC

(LCS) refers to a certified reference material, or a known interference free matrix spiked with target
analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample

Sub-Matrix: WATER Method Blank (MB) Laboratory Control Spike (LCS) Report

Report Spike Spike Recovery (%) Recovery Limits (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS Low ‘ High
EG020T: Total Metals by ICP-MS (QCLot: 213420) :
EG020A-T: Aluminium 7429-90-5 | 0.01 \ mg/L \ <0.01 | 0.5 mg/L \ 95.8 \ 81 \ 121
EKO025SF: Free CN by Segmented Flow Analyser (QCLot: 212859)
EK025SF: Free Cyanide | 0.2 mglL \ 120 \ 70 \ 130
EK026SF: Total CN by Segmented Flow Analyser (QCLot: 212860)
EK026SF: Total Cyanide 57-12-5 | | 0.2 mg/L \ 11 \ 70 . 130
EKO040P: Fluoride by PC Titrator (QCLot: 213262)
EKO040P: Fluoride 16984-48-8 | 0.1 \ mgiL \ <0.1 | 5 mglL \ 80.4 \ 75 \ 119

Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on
analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)

Laboratory sample ID Client sample ID Method: Compound CAS Number Concentration MS Low ‘ High
EKO025SF: Free CN by Segmented Flow Analyser (QCLot: 212859)

ES1530955-001 Anonymous | EK025SF: Free Cyanide | 02mglL | 80.0 \ 70 130
EKO026SF: Total CN by Segmented Flow Analyser (QCLot: 212860)

ES1530955-001  |Anonymous EK026SF: Total Cyanide 57-12-5 | o02mgL | 80.4 \ 70 . 130
EKO040P: Fluoride by PC Titrator (QCLot: 213262)

ES1530713-001  |Anonymous | EK040P: Fluoride 16984-48-8 |  5mglL | 85.6 \ 70 . 130
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Client : RAMBOLL ENVIRON Laboratory : Environmental Division Sydney
Contact : KIRSTY GREENFIELD Telephone :+61-2-8784 8555

Project : AS130420-HYDRO GROUNDWATER PLUME MONITORING Date Samples Received : 10-Sep-2015

Site t - Issue Date : 17-Sep-2015

Sampler : MARK TIEDEMAN No. of samples received 1

Order number . No. of samples analysed -1

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated
reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this
report contribute to the overall DQO assessment and reporting for guideline compliance.

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.
® NO Method Blank value outliers occur.
® NO Duplicate outliers occur.
® NO Laboratory Control outliers occur.
® NO Matrix Spike outliers occur.
® For all regular sample matrices, NO surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

® NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

® Quality Control Sample Frequency Outliers exist - please see following pages for full details.

RIGHT SOLUTIONS | RIGHT PARTNER
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Work Order - ES1530839
Client - RAMBOLL ENVIRON
Project - AS130420-HYDRO GROUNDWATER PLUME MONITORING

Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control Sample Type Count Rate (%) Quality Control Specification

Method QC Regular Actual Expected
Matrix Spikes (MS) )
| Total Metals by ICP-MS - Suite A

Analysis Holding Time Compliance

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container
provided. Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

5.00 | NEPM 2013 Schedule B(3) and ALS QCS3 requirement

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported. Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics
14 days, mercury 28 days & other metals 180 days. A recorded breach does not guarantee a breach for all non-volatile parameters.

Holding times for VOC in soils vary according to analytes of interest. Vinyl Chloride and Styrene holding time is 7 days; others 14 days. A recorded breach does not guarantee a breach for all VOC analytes and
should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Matrix: WATER Evaluation: x = Holding time breach ; v' = Within holding time.
Method ! Sample Date Extraction / Preparation Analysis

Container / Client Sample ID(s) Date extracted | Due for extraction Evaluation Date analysed Due for analysis ‘ Evaluation

EG020T: Total Metals by ICP-MS

lear Plastic Bottle - Nitric Acid; Unfiltered (EG020A-T)
QA200 08-Sep-2015 15-Sep-2015 06-Mar-2016 Ve 16-Sep-2015 06-Mar-2016 v

EKO025SF: Free CN by Segmented Flow Analyser '

White Plastic Bottle-NaOH (EK025SF)
QA200 08-Sep-2015 ---- - 14-Sep-2015 22-Sep-2015 v

EKO026SF: Total CN by Segmented Flow Analyser .

White Plastic Bottle-NaOH (EK026SF)
QA200 08-Sep-2015 - - - 14-Sep-2015 22-Sep-2015 v

EKO040P: Fluoride by PC Titrator '

lear Plastic Bottle - Natural (EK040P)
QA200 08-Sep-2015 - - 14-Sep-2015 06-Oct-2015 v
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Work Order - ES1530839

Client - RAMBOLL ENVIRON

Project - AS130420-HYDRO GROUNDWATER PLUME MONITORING

Quality Control Parameter Frequency Compliance

The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to
the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER

Evaluation: x = Quality Control frequency not within specification ; v' = Quality Control frequency within specification.

Quality Control Sample Type

Rate (%)

Analytical Methods
Laboratory Duplicates (DUP)

Method

Actual

Quality Control Specification

Expected \ Evaluation

10.00

Fluoride by PC Titrator EKO040P 2 11 18.18 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Free CN by Segmented Flow Analyser EKO025SF 1 8 12.50 10.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Cyanide by Segmented Flow Analyser EKO026SF 1 8 12.50 10.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-MS - Suite A EGO020A-T 1 7 14.29 10.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Fluoride by PC Titrator EK040P 1 1 9.09 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Free CN by Segmented Flow Analyser EKO025SF 1 8 12.50 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Cyanide by Segmented Flow Analyser EK026SF 2 8 25.00 10.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-MS - Suite A EGO020A-T 1 7 14.29 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Fluoride by PC Titrator EKO040P 1 11 9.09 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Free CN by Segmented Flow Analyser EK025SF 1 8 12.50 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Cyanide by Segmented Flow Analyser EK026SF 1 8 12.50 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-MS - Suite A EGO020A-T 1 7 14.29 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Fluoride by PC Titrator EK040P 1 1 9.09 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Free CN by Segmented Flow Analyser EKO025SF 1 8 12.50 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Cyanide by Segmented Flow Analyser EKO026SF 1 8 12.50 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-MS - Suite A EGO020A-T 0 7 0.00 5.00 % NEPM 2013 Schedule B(3) and ALS QCS3 requirement
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Client - RAMBOLL ENVIRON
Project - AS130420-HYDRO GROUNDWATER PLUME MONITORING

Brief Method Summaries

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the
Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method Matrix Method Descriptiol

Total Metals by ICP-MS - Suite A EGO020A-T WATER In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020. The ICPMS technique utilizes
a highly efficient argon plasma to ionize selected elements. lons are then passed into a high vacuum mass
spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their
measurement by a discrete dynode ion detector.

Free CN by Segmented Flow Analyser EK025SF WATER In house: Referenced to ASTM D7237: Using an automated segmented flow analyser, a sample at high pH
(sodium hydroxide preserved) is buffered to pH 6.0. The hydrogen cyanide present passes across a gas
dialysis membrane into an acceptor stream consisting of 0.01 M sodium hydroxide. The acceptor stream mixes
with a buffer at pH 5.2 and reacts with chloramine-T to form cyanogen chloride. Cyanogen chloride reacts with
4-pyridine carboxylic acid and 1,3-dimethylbarbituric acid to give a red colour, measured at 600nm. This method
is compliant with NEPM (2013) Schedule B(3)

Total Cyanide by Segmented Flow EK026SF WATER In house: Referenced to APHA 4500-CN O. Sodium hydroxide preserved samples are introduced into an

Analyser automated segmented flow analyser. Complex bound cyanide is decomposed in a continuously flowing stream,
at a pH of 3.8, by the effect of UV light. A UV-B lamp (312 nm) and a decomposition spiral of borosilicate glass
are used to filter out UV light with a wavelength of less than 290 nm thus preventing the conversion of thiocyanate
into cyanide. The hydrogen cyanide present at a pH of 3.8 is separated by gas dialysis. The hydrogen cyanide is
then determined photometrically, based on the reaction of cyanide with chloramine-T to form cyanogen chloride.
This then reacts with 4-pyridine carboxylic acid and 1,3-dimethylbarbituric acid to give a red colour which is
measured at 600 nm. This method is compliant with NEPM (2013) Schedule B(3)

Fluoride by PC Titrator EK040P WATER In house: Referenced to APHA 4500 F--C CDTA is added to the sample to provide a uniform ionic strength
background, adjust pH, and break up complexes. Fluoride concentration is determined by either manual or
automatic ISE measurement. This method is compliant with NEPM (2013) Schedule B(3)

Preparation Methods Method Matrix Method Descriptit -

Digestion for Total Recoverable Metals EN25 WATER USEPA SW846-3005 Method 3005 is a Nitric/Hydrochloric acid digestion procedure used to prepare surface and
ground water samples for analysis by ICPAES or ICPMS. This method is compliant with NEPM (2013) Schedule
B(3)
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