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9 July 2013

Lend Lease Developments
30 The Bond,

30 Hickson Road,

Miller's Point, NSW 2000

Attention: James Hammill
Dear James,

RE: Supplementary Monitoring & Assessment Works - The Haymarket, Sydney

1. Introduction

Coffey Environments Australia Pty Ltd (Coffey) was commissioned by Lend Lease Development (LLD) to
carry out additional groundwater and surface water monitoring in relation to the proposed redevelopment
of the Haymarket, Sydney. Specifically, these monitoring works aim to gather data to assess whether
groundwater encountered during the proposed redevelopment of the site could be discharged to local
sewer connection or existing stormwater conduits that drain to Cockle Bay. Coffey was also appointed to
carry out a preliminary dewatering appraisal to estimate the inflow of water anticipated during a possible
localised construction excavation.

The scope of the monitoring and assessment works has been developed in response to comments made
by the Environment Protection Authority (EPA) in their letter addressed to the Department of Planning and
Infrastructure dated 10th May 2013 following a review of information submitted within LLD’s Stage 1
Development Application (DA) for the redevelopment of the Haymarket Precinct.

Details of the planned assessment are provided in Coffey’s proposal dated 27" May 2013 (ref:
ENAURHODO04498AA-P07).

2. Proposed Development

LLD, on behalf of Darling Harbour Live, has applied for planning approval for development of the
Haymarket Precinct for a mixture of residential and commercial uses with surrounding public realm having
managed landscaped and paved areas. No basements are proposed as part of this development. As
such, extensive construction dewatering is not anticipated during construction. However, localised
elements of the development, such as service shafts and utilities, may require temporary dewatering
during construction. Due to the design adopted, LLD do not anticipate any ongoing groundwater
monitoring or management.

The proposed development will be constructed in a number of stages. As such, the anticipated peak
volume of water abstracted from construction excavations at any one time would be less than if the
development was constructed in a single stage.

At present, the following options are available to manage groundwater extracted from construction
excavations:
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e temporary storage, transport and disposal offsite at a licensed liquid waste facility;
e on-site treatment and discharge to Cockle Bay via stormwater drains; or
e on site treatment and discharge to sewer connection.

As the site development is likely to occur in stages, one of the above options may be preferred for a
particular stage of the project due to change in disposal quantity and access to means of disposal. For
these reasons, LLD has not selected a preferred water management option, or specific discharge location.
Selection of the most appropriate groundwater management treatment options will be determined and
approved in accordance with the regulatory requirements as part of the detailed construction planning
process.

3. Objectives
The objectives of additional groundwater and surface water monitoring were:

a) Present an assessment of water quality conditions in Cockle Bay relative to the Guidelines for Fresh
and Marine Water Quality and the Marine Water Quality Objectives for NSW Ocean Waters;

b) Provide an assessment of the suitability of groundwater for discharge either to sewer under a trade
waste agreement or to Cockle Bay via local stormwater drainage. This assessment would consider
available groundwater data, and data collected during this assessment;

¢) Comment on whether treatment of groundwater would be required prior to discharge either to sewer or
to stormwater drain;

d) Outline recommendations for monitoring to periodically check that groundwater discharges meet quality
limits relevant for discharges to Cockle Bay or local sewer connection; and

e) Assess potential water inflows expected during possible localised construction excavation as part of
the proposed redevelopment of the site.

4. Site Description

The site is located within the Haymarket district of Sydney’s Central Business District and comprises the
Sydney Entertainment Centre (SEC), associated car park and surrounding public realm. The location of
the site is shown in Figure 1.

The site occupies an area of approximately 3.7ha and is generally bound by Pier Street and the off-ramp
linking Pier Street and Darling Drive to the north. Hay Street forms the southern boundary to the site. The
light rail corridor forms the west and Harbour Street to the east. The boundaries of the site are shown in
Figure 2.

The site historically formed a part of Long Cove, a watercourse which extended generally north-south
through the site. Much of the central parts of the site remained submerged until c.1860 where large scale
land reclamation took place to establish railway and marine port infrastructure to the north of the site.

5. Review of Hydrogeological Conditions

Published geological records indicate the fill material overlies Quaternary-aged alluvium, which comprises
gravel, sand, silt and clay deposits. Fill materials comprised heterogeneous mixtures of gravelly sand,
sandy gravel, gravelly clay, clay and sandy clay/silt. The thickness of fill materials recorded within the site
was variable ranging between 0.4m and 5.0m below ground surface (mbgs), with the thickness of fill
materials increasing along the Long Cove paelochannel. The alluvial deposits are underlain by residual
soil and rock of Triassic-aged Hawkesbury Sandstone Formation which comprises sandstone, quartz and
shale. The sandstone bedrock beneath the SEC is intersected by the Great Sydney Dyke, which
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comprises a dolerite intrusion through the sandstone. The dyke is orientated in a southeast-northwest
direction through the southern part of the site (Coffey, August 2011a).

Recent ground investigations (Coffey, January 2013) recorded groundwater strikes at depths 2.4mbgs
(BH120) to 3.0mbgs (BH118, BH127) which coincided predominantly with the upper alluvial deposits.

Coffey (August 2011a) reported that groundwater flows in a northerly direction towards Cockle Bay.
Standing groundwater levels were recorded in MW 120 using a data logger to assess the influence on tidal
fluctuations (Coffey, January 2013). Groundwater levels measured over a 5 day period ranged between
0.751m and 0.788m Australian Height Datum (AHD), which suggests that tidal fluctuations have negligible
influence on groundwater levels within the site.

No water bodies are located within the site. Cockle Bay is the nearest surface water feature and is located
approximately 475m to the north. Coffey (June 2012b) notes that there are a number of artificial water
features within land surrounding the site (e.g. Sydney Chinese Garden of Friendship site). It is understood
these water bodies are tanked structures which are hydraulically separated from the underlying
groundwater.

6. Review of Stormwater & Sewer Drainage Plans

The site is served by an established sewer and stormwater drainage network. Plans showing the location
of this existing infrastructure are provided in Appendix A. These records indicate that stormwater from the
site is channelled towards Cockle Bay via two separate conduits which pass through the site. The
discharge locations shown in Hyder Consulting Drawing SKC013 (Rev. 02) (refer Appendix A) was used
to determine the surface water sampling locations at the southern end of Cockle Bay.

7. Fieldwork & Laboratory Analysis
Investigation works for this assessment occurred on 20" and 21 June 2013 and included:

¢ Rising/falling head tests on two ground water monitoring wells (CBH9/MW9 and NBH/MW25) to
estimate the hydraulic conductivity of the aquifer;

o Groundwater sampling from existing nine (9) groundwater wells installed within, or immediately
adjacent to the Haymarket site. The groundwater wells sampled included BH1, CBH/MW6, CBH/MW9,
BH12, BH13, NBH/MW25, NBH/MW30, BH120 and BH124. The location of these groundwater wells is
shown in Figure 3; and

o Surface water sampling at three separate locations from Cockle Bay, including two locations at the
southern end of Cockle Bay (SW1 and SW2) at existing stormwater discharge points, and one
reference sampling point (SW3) located at the Pyrmont Bay Ferry Wharf. The surface water sampling
locations are shown in Figure 4. Both a primary and field duplicate sample was collected from each
sampling location to assess potential variability in chemical concentrations.

Groundwater and surface water sampling methodologies used in this assessment are presented in
Appendix B.

o Groundwater and surface water samples were submitted for analysis at Eurofins MGT laboratory who
hold NATA accreditation for the analyses scheduled. Groundwater samples were analysed for:

i) Total Petroleum Hydrocarbons (TPH)
i) Benzene, Toluene, Ethylbenzene and Xylene (BTEX)
iii) Polycyclic Aromatic Hydrocarbons (PAH)

iv) Heavy metals including arsenic, cadmium, chromium (total), copper, iron, lead, manganese,
mercury, nickel and zinc.
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v) Major anions (nitrate, chloride, and sulphate) and cations (sodium, calcium, magnesium and
potassium), ammonia and alkalinity

Surface water samples were analysed for the above parameters with the exception of major anions
and cations, and alkalinity;

Laboratory analytical results are summarised in tables presented in Appendix E. Laboratory analytical
certificates are presented in Appendix F; and

The following field Quality Control (QC) measures were employed during the sampling event:

i) Collection and analysis of one blind duplicate sample (DUP1). A primary and blind duplicate sample
was collected from MW25.

i) Collection and analysis of one equipment rinsate sample (WB). The equipment rinsate sample was
collected by pouring deionised water over the IP meter following decontamination (refer Appendix
B).

i) Inclusion and analysis of one laboratory prepared trip blank (TB) and trip spike sample (TS).

iv) Samples were collected in laboratory provided containers and transported to the laboratory under
Chain of Custody control.

Field QC data is presented in Tables 5 and 6 in Appendix E. An appraisal of the QC procedures
adopted for this assessment is presented within Appendix G.

8. Discussion of Results

8.1 Water Quality Assessment Criteria

Discussion of selection of water quality assessment criteria is provided in Appendix D and values are
included in data summary tables where appropriate.

8.2 Assessment of Surface Water Quality

With reference to the visual amenity objectives set out within Marine Water Quality Objectives for NSW
Ocean Waters, the following was noted during the collection of the surface water samples:

No visual or olfactory indications of chemical contamination were observed during the collection of
surface water samples at any of the sampling locations;

Floating debris occurred at the three sampling locations. Debris included general rubbish items (e.g.
food wrappers, drink containers etc.) but were not present on a widespread basis; and

Evidence of nuisance organisms (e.g. phytoplankton scums, filamentous algal mats, blue-green algae,
and sewage fungus etc.) was not observed at any of the sampling locations.

Analytical results from the six surface water samples collected from Cockle Bay were compared against
the trigger values for the protection of marine water species (refer Table 4, Appendix E). In summary, the
following was noted:

The water quality reported within samples collected at the southern end of Cockle Bay were generally
comparable to the samples collected at the reference sampling point (SW3) located at the Pyrmont Bay
Ferry Wharf;

Concentrations of TPH, BTEX and PAH compounds were reported below the LOR in all samples
collected;

Concentrations of arsenic, cadmium, chromium, iron, lead, manganese and nickel were reported below
the LOR in all samples collected;
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e Concentrations of copper were reported above the assessment criterion in one sample (SW2B;
0.005mg/L) collected from the southern end of Cockle Bay. It is noted that both samples collected from
the reference sampling location (SW3A and SW3B; both reported a concentration of 0.006mg/L) also
reported concentrations of copper above the assessment criterion; and

e Concentrations of mercury were reported in one sample collected from the southern end of Cockle Bay
(SW1A; 0.0002mg/L). All other samples reported concentrations below the laboratory limit of reporting
(LOR).

In summary, the findings of the surface water quality assessment are considered to be indicative of a
modified and highly trafficked marine environment. The analytical results of samples collected from Cockle
Bay suggest that chemical quality of this water body generally meets the trigger levels for the protection of
marine aquatic species as set out within ANZECC (2000). The presence of heavy metals such as copper
and mercury may be attributable to antifouling measures applied to older ships and other marine
structures, and/or derived from runoff from the urban environment which surrounds Cockle Bay, rather
than a specific point source. With reference to the visual amenity criteria set out within the Marine Water
Quality Objectives for NSW Ocean Waters, it is assessed that Cockle Bay generally meet these criteria
although the presence of occasional floating debris was observed during sampling.

8.3 Assessment of Groundwater Quality — Discharge to Stormwater System

Analysis of groundwater samples collected from across the site indicates a pH neutral, brackish to saline
environment which is consistent with historical reclamation of the land and with the proximity of the site to
Cockle Bay.

A review of the proportion of major cations and anions within groundwater samples collected from the site
indicates that the chemistry of groundwater within the central part of the site (i.e. those areas that were
historically reclaimed) considerably different to that along the periphery of the site. The dominant ions
present within samples collected from the central parts of the site are sodium and chloride, which is likely
to be associated with the former Long Cove channel that historically dissected the site.

The ion balance is presented in Table 3 in Appendix E, and is illustrated graphically in Figure A
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Figure A: lon balance of groundwater samples collected within the site.

Groundwater samples have been collected from the site over five separate rounds although not all wells
were sampled during each round. Groundwater analytical data collected from previous and the most
recent sampling events are presented in Table 1 in Appendix E. This data has been compared to the
trigger values for the protection of marine water species set within ANZECC (2000). In summary, the
results indicated:

¢ No Phase Separated Hydrocarbon (PSH) was observed in any of the monitoring wells;

e Concentrations of PAH were reported below the LOR in all samples collected during the most recent
event. Concentrations of PAH compounds were identified above the LOR in groundwater samples from
MW9, MW25, MW30 during a previous sampling event. Analysis of filtered duplicate samples indicated
that the reported PAH compounds were attributable to the inclusion of fine suspended sediment rather
than dissolved within the groundwater itself (Coffey; Jan 2013);

o Compounds including BTEX, VOC and SVOC were reported below the LOR in all samples;

e TPH Cg-Cg was identified in one groundwater sample from MW120 at 30ug/L which is slightly above
the LOR (20ug/L). On review of the soil results, TPH C¢-Cq and other indicator compounds such as
Benzene, Toluene, Ethylbenzene, Xylene were not recorded above the LOR in any of the seven soil
samples from this borehole (Coffey, Jan 2013). Furthermore, soil headspace measurements ranged
from 0.9ppm to 10ppm suggesting a low likelihood that volatile hydrocarbons are present within the soil
at this location. TPH Cs-Cg was not reported above the LOR in groundwater samples collected during
the June 2013 sampling event;
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e TPH C4o-Cy4 and C45-Cyg were reported at concentrations less than the LOR with exception for the
groundwater sample collected from MW 124 during June 2013 sampling event. Concentrations of TPH
C10-C14 and C15-Cog Where reported at 80ug/L and 200ug/L respectively which is slightly above the
LOR. During the previous sampling round, insufficient water was present to collect a representative
sample from this well. Soil data (Coffey Jan 2013) from this position indicates that TPH C1,-C14 and
C15-Cog compounds were reported at depths between 2.9m and 4.8m below ground surface (mbgs),
which may be the source of TPH impact to groundwater reported at this location;

e Arsenic, copper, chromium, lead, zinc were reported at concentrations above the assessment criteria in
a number of samples. It is noted that arsenic, copper and zinc were reported at concentrations
exceeding the assessment criteria in at least one sample from each of the previous groundwater
monitoring events, where metals were scheduled for analysis;

o Concentrations of iron were reported above the aesthetic assessment criterion in one sample (MW 124;
3.6mg/L) of the eight samples submitted for analysis. It is noted that pH of the groundwater sample
recovered from MW 124 was slightly acidic (6.31) which may promote the release of iron from the
underlying sandstone;

o Manganese was reported at concentrations exceeding the assessment criterion in four samples
(MW124, MW13, MW6, MW25) of the eight submitted for analysis; and

e Concentrations of ammonia were reported above the adopted assessment criteria in six of the eight
samples submitted for analysis. Groundwater samples collected during previous events were not
analysed for ammonia. The presence of ammonia in groundwater may derive from the degradation of
organic materials within the naturally occurring alluvial sediment within an anaerobic environment, or
leaking sewer pipes which is not uncommon with older infrastructure, particularly where land has been
reclaimed.

In summary, it is assessed that the direct discharge to Cockle Bay of groundwater abstracted from
excavations during construction would contribute to the existing contaminant load within Cockle Bay. In
consideration of the magnitude of chemical concentrations detected in the majority of groundwater
samples, and the dilution potential of receiving stormwater and that of Cockle Bay itself, it is assessed that
any increases in chemical concentrations would generally be below the limits of detection. However,
detailed assessment would be required where excavation dewatering is proposed in areas of the site
where elevated concentrations of certain chemical stressors have been reported; namely MW124 (TPH,
iron and ammonia), MW1 (copper and zinc) and MW9 (Ammonia). This assessment would form part of the
detailed construction management planning process for each stage of the proposed development.

As well as possible chemical stressors, groundwater abstracted from excavations at the site is likely to
include suspended solids. Direct discharge of sediment laden groundwater to stormwater drains that
discharge to Cockle Bay would almost certainly generate visual sediment ‘plumes’ which would be
aesthetically unacceptable. It is noted that a proportion of the chemical constituents reported within
groundwater readily adsorb to sediment, which may lead to further concentration of certain chemical
constituents in areas surrounding the existing stormwater outfalls.

8.4 Assessment of Groundwater Quality — Discharge to Sewer

Available groundwater analytical results were compared to the chemical acceptance standards set out
within Sydney Water's Acceptance Standards and Charging Rates for 2013—14 — Industrial Customers.
The output of this comparison is summarised in Table 2, Appendix E. In summary, the following is noted:

o All chemical constituents were reported below the chemical acceptance standards set by Sydney
Water; and
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o With reference to available laboratory data and electrical conductivity measurements during the
collection of groundwater samples, it is assessed that the concentrations of Total Dissolved Solids
(TDS) reported in samples collected from MW1, MW25, MW30, MW6 and MW9 exceed the allowable
level stipulated by Sydney Water. In consideration of the setting of the site, it assessed that the TDS
load is primarily due to the presence of marine salts. Samples collected from MW124, MW12 and
MW 13 report a TDS less than the limit stipulated by Sydney Water.

8.5 Requirements for Treatment

On the basis of groundwater analytical data available for the site, it is assessed that groundwater
abstracted from excavations within the site during construction would not be suitable for direct discharge
to existing stormwater drainage or local sewer connection without some prior treatment which would
depend on the location of dewatering.

Groundwater abstracted from excavations during construction is likely to have high levels of suspended
solids and treatment would be required to reduce the sediment load prior to discharge from site. However,
where discharge to sewer is proposed, the extent of treatment for suspended solids required would be
less than that required for discharge to stormwater drainage system.

Treatment of suspended solids within groundwater would typically be achieved through primary
sedimentation and filtration processes. However, further appraisal of the settleable characteristics of the
sediment would be required to determine if flocculation is necessary, particularly where discharge to the
stormwater system is proposed. This appraisal would form part of the detailed construction management
planning process for each stage of the proposed development.

As noted in Section 2, several options to manage groundwater extracted from construction excavations
are available. The selection of a specific management option and discharge location would depend on
factors including the staging of site development, requirements for dewatering during that particular stage
and the quality of water likely to be encountered as part of proposed works. A specific management option
and discharge location, quantities and programme would be provided with any application for consent to
discharge to the existing stormwater or sewer network.

8.6 Recommendations for Water Monitoring During the Construction Phase

Discharge of treated groundwater to either stormwater or sewer connections would require consent prior
to discharge. Coffey understands that Sydney Water and the City of Sydney (in consultation with the NSW
EPA) would be the consent authority for discharging groundwater to sewer and stormwater network
respectively. The conditions of this consent would stipulate the minimum requirements for monitoring.

At this stage, based on the known site history, monitoring of treated groundwater is likely to include:
o pH;
e Suspended and Total Dissolved Solids;

e Heavy metals including arsenic, cadmium, chromium, copper, iron, lead, nickel, manganese, mercury
and zinc;

¢ Inorganics including ammonia, nitrate, sulphide and sulphite; and
e Petroleum Hydrocarbons (TPH, BTEX and PAH)

In addition to the above, it is assessed that discharge rates would also need to be monitored and
recorded.
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8.7 Preliminary Dewatering Appraisal
8.7.1 Overview

Coffey understands that the proposed development does not include basements or other structures of
substantial area below the groundwater level. Hence, extensive construction dewatering will not be
required. However, elements of the development may require localised dewatering. These elements could
include:

o Trenches for drainage and sewer works;

o Lift pits associated with new tower structures;

e Water retention structures as part of WSUD initiatives; and
o Grease traps for trade waste generated from retail uses.

It is understood that these elements will be tanked and will not experience groundwater inflow/seepage
during operation. However, these elements may require temporary localised dewatering during
construction.

Coffey understands that design of the above listed elements is currently incomplete and details on the
likely location and geometry of such structures are currently unavailable. Furthermore, construction
programme information is not available. As such, it is not possible to reliably estimate the volume of water
expected to be discharged, or the frequency of any discharges during construction at this stage. However,
data from the rising/falling head tests carried out have been used to estimate groundwater inflow/seepage
rates anticipated within typical excavations likely to be constructed on site during the proposed
redevelopment. These inflow rates may be used to develop volume estimates associated with excavation
dewatering.

8.7.2 Rising/Falling Head Test

To estimate the hydraulic conductivity of the aquifer, rising/falling head test has been carried out on
groundwater monitoring wells CBH9/MW9 and NBH/MW25. Testing involved introduction of a plastic tube
filled with sand into the borehole. This displaced water causing a temporary water level rise. The water
level gradually recovered and the recovery was monitored using a pressure transducer and a data logger
(a falling head test). Once the water level had recovered, the plastic tube was removed resulting in a
temporary reduction in water level in the borehole. The water level gradually recovered and the gradual
rise was monitored using a pressure transducer and data logger (a rising head test). A Solinst
‘Levellogger’ data logger (Serial No. 10175958) was used to measure changes in water levels during the
rising and falling head tests.

The results of the rising and falling head tests were analysed using the methods developed Hvorslev
(1951) were used to assess the hydraulic conductivity of materials adjacent to the borehole screen.

Analysis involves matching a straight-line solution to water-level displacement data collected during the
test. The results of this assessment are presented in Figures 1 to 4 in Appendix H, and summarised in
Table 8.1 below.

Table 8.1 — Hydraulic Conductivity Assessment from of Falling and Rising Head Tests

Borehole Falling Head Test Result (m/d) Rising Head Test Result (m/d)
CBH/MW9 0.06 0.07
NBH/MW25 0.18 0.11

9
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Results for NBH/MW25 indicated higher permeability than that reported for CBH9/MW9. Falling and rising
head test results reflect only a small volume of material surrounding a borehole as a result they may not
be representative of the material properties over the site.

8.7.3 Assessment of Groundwater Inflow Rates during Construction

Elements of the development noted in Section 8.7.1 that may require dewatering during construction
above fall within two broad categories:

i) Narrow longitudinal excavations where one side of the excavation area is significantly longer than the
other, such as trenches for drainage/sewer lines; and

i) Rectangular excavations, such as for lift pits and water retention (tank) structures.

Therefore, a preliminary assessment of the likely groundwater inflow during construction to two types of
excavation has been presented in this section. A longitudinal excavation running north-south across the
site (representative of trench excavation for drainage/sewer construction) and rectangular excavations
(representative of excavation for lift pits, stair bases, grease traps, or other water retention structures).

The assessment was made using analytical methods assuming radial flow to rectangular excavations and
parallel flow to linear excavations (trenches).

For the purpose of these assessments the following assumptions were made:
o Groundwater level is 2.4m below ground (based on site measurements);
o Hydraulic conductivity of fill is 0.2m/d (i.e. upper end of falling/rising head test results);

o Excavation of pits will be constructed no more than 2m below the groundwater level and excavation of
trenches no more than 1m below groundwater level;

e Low permeability rock at a depth of 10m below ground level (typical value from earlier field studies);
and

« No high permeability features such as gravel filled trenches intersect excavations below the water
table.

Based on these assumptions it is assessed that inflow to individual open pits of up to 5m x 10m would be
unlikely to exceed 0.2L/s and inflows to trenches would be unlikely to exceed 0.5L/s per 100m length of
trench. Inflows would be greatest immediately following excavation and would reduce over time as the
extent of influence gradually increases.

Should materials different from those anticipated for this assessment be encountered in subsequent
investigations or during excavation it is recommended that further advice be obtained.

It is noted that this advice does not address stability of open excavations. Coffey recommends that
specific geotechnical advice should be obtained in relation to shoring or battering of excavations deeper
than 1.5m, or excavations below the groundwater table.

9. Limitations

Coffey notes that subsurface conditions are inherently variable both with location horizontally and
vertically and over time. It is impractical to assess conditions at every location on a site and Coffey has
used professional judgement of suitably qualified and experienced staff to provide an interpretation of
conditions across the site.

The reader is directed to “Important Information About your Coffey Environmental Report”, which is
attached to this text.
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10. Closure

We trust the assessment outlined herein meets your immediate requirements. If you do have any further
queries, please do not hesitate to contact us.

The attached document entitled “Important Information about your Coffey Report” presents additional
information about the uses and limitations of this report.

Yours sincerely,

éaz, M, O wﬁvmg,

Matthew Locke Michael Dunbavan
Senior Associate Senior Principal
Attachments:

Important Information about your Coffey Report
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GROUNDWATER AND SURFACE WATER SAMPLING METHODOLOGY

ENAURHODO04498AB_R01v2
9 July 2013



B.1 GROUNDWATER SAMPLING METHODOLOGY

Groundwater monitoring wells were sampled by appropriately quality environmental scientists in general
accordance with the methodology outlined in Table B.1.

Table B.1: Groundwater Sampling Methodology

Activity Detail / Comments

Groundwater Groundwater levels and the apparent thickness of any Light Non Aqueous Phase
Level & LNAPL Liquids (LNAPL) were measured using an oil/water interface probe (IP).
Measurements

Well Purging Well purging was undertaken in accordance with Coffey Standard Operating

Procedure (SOP) using a peristaltic (low-flow) pump with disposal tubing for each
well. During purging, groundwater was monitored for pH, Temperature, Dissolved
Oxygen, Electrical Conductivity and Redox Potential.

In general each well was purged to remove a minimum of three equipment volumes
(i.e. volume of sample tubing and flow-through cell) and/or stabilisation of the above
water quality parameters (i.e +/- 10%). The following specific comments are noted
with regard to well purging:

o MW120 was purged dry after the removal of 0.4L. Insufficient water volume to
measure post-purge water quality parameters.

o MW124 was purged dry after the removal of 1L groundwater. Insufficient water
volume to measure post-purge water quality parameters.

Groundwater samples were collected from MW120 and MW 124 approximately
24hours after well purging.

Sampling Method

In general, groundwater samples were collected following the stabilisation of
groundwater quality parameters. Groundwater samples were recovered from each of
the monitoring wells using low flow sampling with a peristaltic pump in accordance
with Coffey SOP.

Due to the poor recharge in MW120, it was not possible to collect sufficient
groundwater volume for the full suite of chemical parameters. Samples collected
from MW120 were analysed for metals and BTEX compounds.

Groundwater sampling records are provided in Appendix C.

Sample Splitting

A blind duplicate sample (DUP1) was collected from MW25 by filling up two sample
containers from the same low flow tubing.

Decontamination

The IP was decontaminated by scrubbing with Decon 90 solution and rinsed with

Procedure deionised water between wells.
Sample Samples were placed in laboratory supplied bottles containing appropriate
Preservation preservatives and were filled to minimise headspace.

Groundwater samples collected for metals were filtered using disposable 0.45um
filter packs. Sample containers were immediately capped and placed in an insulated
container filled ice. The samples were dispatched to a NATA accredited laboratory
under chain of custody control.
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B.2 SURFACE WATER SAMPLING METHODOLOGY

Surface water samples were collected by appropriately quality environmental scientists in general
accordance with the methodology outlined in Table B.2.

Table B.2: Surface Water Sampling Methodology

Activity

Detail / Comments

Sampling Method

Surface water samples were collected from three sampling locations shown in Figure 4
using a dedicated long handled Swing Sampler. The pivoting head of the Swing Sampler
was fixed so that the sampling bottle was in parallel with the sampler handle. The sample
bottle was secured using elastic bands and masking tape.

An indicator mark 1m above the top of sample container was made on the extendable
handle of the Swing Sampler so that water samples were collected at practically the
same depth.

A small piece of plastic film was placed over the top of the open sample bottle and
secured with an elastic band (refer Picture (a)). The elastic band was attached to a
separate length of cord which was held by the environmental scientist carrying out the
sampling. Once the plastic cover was in place, the sample bottle was lowered to a depth
of approximately 1m below the surface of the water (refer Picture (b)). At the sampling
depth, the cord was pulled, which dislodged the plastic film allowing water to enter the
sampling bottle (refer Picture (c)).

L)

Waterqu_ . « . asured from a sample of the water brought to surface.
Surface water sampling records are provided in Appendix C.

A primary and field duplicate sample was collected from each sampling location to
assess chemical variability between samples. These samples are denoted with the suffix
‘A’ and ‘B’. Each sample was collected using separate laboratory supplied bottles. No
sample splitting was carried out. A new piece of plastic film was used when collecting

ENAURHODO04498AB_RO01v2
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Activity Detail / Comments

each sample.
Sample Samples were placed in 1L unpreserved laboratory supplied bottles and were filled to
Preservation & minimise headspace. A new sample container was used to collect each sample. As such,

Decontamination no decontamination of sampling equipment was considered necessary. Each sample
bottle was capped and placed in an insulated container filled ice. The samples were
dispatched to a NATA accredited laboratory under chain of custody control.
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GROUNDWATER & SURFACE WATER SAMPLING RECORDS
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Groundwater Sampling Form (B) — Micro Purge
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Groundwater Sampling Form (B) — Micro Purge Issue Date: 25/08/09

1 Ensure minimum 3 ‘equipment” volumes including volume of pump bladder, flow cell and tubing

2 Drawdown during pumpine to be limited to <100 mm where possible
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1 Ensure minimum 3 ‘equipment” volumes
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including volume of pump bladder, flow cell and tubing
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Groundwater Sampling Form (B) — Micro Purge
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Notes:

1 Ensure minimum 3 ‘equipment” volumes including volume of pump bladder, flow cell and tubing
2 Drawdown during pumping to be limited to <100 mm where possible
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t {
FIELD PERSONNEL: D \ ACM DATE: 20O \_ o _\ {2,
PROJECT MANAGER: ML g
N i LS gﬂ.g 5
wee i MWD ‘ SO mm weLLpept: | 684m  SCREEN INTERVAL: fo 7 beowToc  -stickwp: UL 1
FIELD EQUIPMENT 7 “FIELD EQUIPMENT “WELL HEADSPACE PID READING
Equipment ID: E Depth to Water - Before Pump Installation: /Qv : TI O m below TOC Pump Intake Depth: hd aﬂ ) mw M PID READING
w *Q/ After Pump Installation: w \HWAA m below TOC R HM.AQ u PP g G N Ml
Meter ID: i\ I RO .
mucor | P [vowe | PEFTIO | PSSR | SRR 52 | e [
bay RATE note 1 note 2 (magf) (mS or puS/em) (pH units) (mv) A . ouh.ov s |28 @ 2
(rierin) . e . 4 2 |58 2 |EZ|E | ODOUR COLOUR, SEDIMENTS, PSH
_ . _ . READING _ CHANGE" _ READING | cranee | RerDNG ;,o_._>zmm_ © 15|38 |”5|F COLLECTED, etc
0 NA _ . _
3:S6pMt. I [37up] 080 fpma | A% |em] b ST 87 |wmN |21 [°C v No odouy - Red brown -
i - ™ ; - ,
253 2 (3960|084 3R b-S6 g4 22-3 v ( (
00 3 |A4-R30|0-87 34 6-S6 S 24 | U (o
o 4 JA.290|0-3¢ aud 6-SS 73 2.3 v I Rle wd b
F04 3 A4 0-8% Q37 6 SY 66 225 v {t i
4706 b |4 550 088 93t 6 -S5 SS! A2 H v d Red Boun -
e b S0 L ek L Y a0tune L ] sl0me _
DUPLICATE COLLECTED: Y D N E\ocvcoﬁm ID: TRIPLICATE COLLECTED: Y _III_ N n\qm_ncoﬁm_o“
WERE METALS FIELD FILTERED? Y EA Unfittered samples must not be put into a preserved container (ie. ‘metals’ botfle’ ,

Groundwater Sampling Form (B) — Micro Purge Issue Date: 25/08/09

1 Ensure minimum 3 ‘equipment” volumes including volume of pump bladder, flow cell and tubing
2 Drawdown during pumping to be limited to <100 mm where possible

UNCONTROLLED WHEN PRINTED
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Groundwater Sampling Form (B) — Micro Purge

or_|

PAGE ~

PROJECT NAME: |G FQWF Hovivay ket

FIELD PERSONNEL:

D (ACM _

ML

PROJECT MANAGER:

PROJECT NUMBER: WZ$C.D EOV O@F&W)D
20/6/(3

DATE:

NS

DIAMETER: MWO

WELL DEPTH: D * 734 m

STICK-UP: \fcw@u m

WELL ID: mm SCREEN INTERVAL: to m below TOC |
—n_m—.ﬂ EQUIPMENT FIELD EQUIPMENT WELL HEADSPACE PID READING
A mnc_uama ID: E& Depth to Water - Before Pump Installation: 2 -840 m below TOC Purmp Intake Depth: '~ 5-6m PID READING

Meter ID: ?% / After Pump Installation: nMN N (\ PTOB below TOC PPM: O O
mieor [ Uup | VOLUME | DEFTTO | DSSOLIED CONBUCTMITY pH POTENTIAL TEMPERATURE ki COMMENTS

DAY | RATE | noet | notez (mon (mS or pS/em) (pH units) (mv) o 5 28] % 283

. _ iwm>o_zo _ ogzmﬂ Eo _ _ ‘oméom.;;_;; | READING | criane mm>n~znﬂ|_ n:%lnmw_. READING n1>zom_ 5 25| 8 =g & OPOUR o%_o.m%mw._.m_w%_mwzam. pett

0 NA . _ . ‘
30IpM. U 1320008 |ppw [ Lo T |ulem| 7-75 20w\ |19 §]°C v No odeur. Brown
3.03 A [Bpglo s | 98 74 18| 208 % ! /
305 2 [3.425]0 10 763 7.36 —{713 209 v /" 0
307 H13.865)0.53 00 7-30 — {72 Al O v (! @Q,Né,f S
.09 5 {37790 30 761 727 ~{15 A2 v U e g O.Zi,a?a
2 L 13924040 764 124 —1 13 A0 L o ﬁvm»mko,wmi
33 7 [A.080]0 4b 77 7.23 =T\ 21 v l/ Coloavieks

 STABILISATION CRITERIA | _ 109 . .
Awqmma_:mw§~:_:mo__o§:m ,,msmm& . ; .—o& ;...ﬁ.,_,:-;:n; ;

v[w E\e:_%m_o

DUPLICATE COLLECTED:

WERE METALS FIELD FILTERED?

TRIPLICATE COLLECTED:

Y _H_ N E\qmﬁ:oﬁm D:

_NTD Unfiltered samples must not be put into a preserved container (ie. ‘metals’ bottle’

1 Ensure minimum 3 ‘equipment’ volumes including volume of pump bladder, flow cell and tubing
2 Drawdown during pumpine to be limited to <100 mm where possible

Groundwater Sampling Form (B) — Micro Purge Issue Date: 25/08/09

UNCONTROLLED WHEN PRINTED
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00.—..—"®< environments Groundwater Sampling Form (B) — Micro Purge PaGE_\_oF_\
PROJECT NAME: Lcjnd LociSe . Honyay ket pRoJECT NUMBER: ENAURHO D OL44IRARA
¢ i
FIELD PERSONNEL: PO [ ACM DATE: O _\ s[>
T
PROJECT MANAGER: 1 r
. R
WELL ID: f/(4 w m DIAMETER: m. O mm WELL Umv._.—._"lq{plﬂm m SCREEN INTERVAL: to m below TOC STICK-UP: \/l/gwj mm | m
FIELD EQUIPMENT FIELD EQUIPMENT WELL HEADSPACE PID READING @
Equipment ID: GN“N;/*O/ Depth to Water - Before Pump Installation: b.. pm,w@ m below TOC Pump Intake Depth: ~ mu . ms PID READING
. Adter P Installation: b Ulm.uw m below TOC PPM: O w
Veter WMK/.W.Q/ er Pump Installation W
mueor | T [ VovE | PEFTTO | DisSoLYeD CONDUCTIMTY pH. POTENTIAL TEMPERATURE CURIY— e one COMMENTS
DAY RATE note 1 note 2 (mgh) (mS or pSfem) (pH units) (mV) o P P |z .
- {mi/min) : , — — 1 5 |EZ| 2 |ES|2 | oDOUR COLOUR, SEDIMENTS, PSH
_ _ o _:mm\yo_zm . CHANGE _ _ READING. _ CHANGE" _ _ READNG | craneE _  READING _;oI>znm‘ READING _ cance| © |56 6 [F5 |2 COLLECTED, etc
; o ; = _ |
1 ) . N . . P i
L8 Tpha U [A4RH S8 |ppm|33.9 [wmS [ 689 -93 [mN 206 [°C L No edout v - Graey
. ) 1 I] ] A N
209 2 |A.570) - 36 9.9 6.9 —i03 20,7 Vs " Pdle & oy bl
. . - ) . . P ; J [}
L4 3 JA-620] 127 31-7 6 89 — 21- 6 v o umwroql&m«p%
kN & |A640] 30 31D 6 -89 — (8 A6 ,\ ‘" Celourleck
28 S |4 660 (-2 30 -9 6-871 —129 20-S v 4 (
| STABILISATION CRITERIA e . A a1 e L
(3 readings withn folowing ranges) |, =10 _ e St | PPV — | _ U
DUPLICATE COLLECTED: Y .z\_|||_ DUPLICATE ID: DUEN TRIPLICATE COLLECTED: v _H_ N E\qﬂv:oﬁ.m_o“
WERE METALS FIELD FILTERED? Y EA Unfiltered samples must not be put into a preserved container (ie. ‘metals’ boffle)

Groundwater Sampling Form (B) — Micro Purge Issue Date: 25/08/09

1 Ensure minimum 3 ‘equipment” volumes including volume of pump bladder, flow cell and tubing
2 Drawdown during pumping to be limited to <100 mm where possible

UNCONTROLLED WHEN PRINTED
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Groundwater Sampling Form (B) — Micro Purge

or_|

PAGE m

DUPLICATE COLLECTED:

WERE METALS FIELD FILTERED?

PROJECT NAME: | and \cace 394 wdy leet PROJECT NUMBER: =NAURHOD G ¢4-ARA N
i
FIELD PERSONNEL: 0 [ ACM DATE: 2| \ A \ {3
PROJECT MANAGER: Ml
i v I e ; R -
WELL Ib: MW 20 DIAMETER: =0 mm  WELL umv._._._"r, : w@.@ m  SCREEN INTERVAL: to mbelow TOC  STICK-UP: ﬁ/(;j m
FIELD EQUIPMENT FIELD EQUIPMENT ) WELL HEADSPACE PID READING
, ‘ 2 2R 0D C
Equipment ID: Depth to Water - Before Pump Installation: m below TOC Pump Intake Depth: - S0 0WA PID READING
~ o O
oo Atfter Pump Installation: p -3 wv O mbelowTOC PPM:
Meter ID: ?N\(QQ w
CYCLE/ o) DISSOLVED ELECTRICAL REDOX CLARITY — tick one
TMEOF |  PUMP <o%z_m ,\wmwmmﬂé OXVGEN CONDUCTMITY ( P " POTENTIAL TEVPERATURE COMMENTS
DAY muam note 1 note 2 (mgh) (@S or psfem) P mv) €0 s |28 % |»8|2
(mifmin) . : - , 2 |52| 2 |§3|2 | ODOUR COLOUR, SEDIMENTS, PSH
_ _ - . _ _ | READING | cHANcE® | resoiNe _ CHANGE? | READING _ CHANGE | READING | CHANGE® _ READING |cHanee | © GO | © 5| #- COLLECTED, etc
0 NA ,
D it L2320 22 [ppm [0 [MmS | 668 % |wN |70 |CC L INo odeu. 0&5@@ i
- . S ” 0 . o i { (u
& :6 p Mmuh./l.w. /ehﬂ y WWU?M %umf MNO ~M,./ \\ anv A;X.VP ol ,Jz.t,\/muu Uﬁ/?w
q.ig 3 Jexw4 |29 354 6.8l C . v he cdeie cionce \rues
0~ MM!D Lﬁ Mamﬁ ,mw N,, NJA% mm.nyf m \ .mﬂh.u. n O N! ’ \u Q | ¥y Omrxhﬂ fooiid .e.gt Yo
22 |- 5 Rags{ 27’ 337 7-0% St (80 L /s v
Qg |- ¢ 3040 #.Qw Ak 710 (R 1.% L P pal &&E iy
7. 7 [3.070] 3. 8% 349 77 -2 17-% v 1 le bimugy No
45 2% 2 |2 00 ,p,,fo 349 T3 - 7. v i U
STABILISATION CRITERIA ; v . | L | .
(3 readings ithin following ranges) _ . _.Il s _ . * £0-1unit t10mv. _ £02c _ ‘ ‘

Y[ w E\ DUPLICATE ID:
Y EAD Unfiltered samples must not be put into a preserved container (ie. ‘metals’ bottle

TRIPLICATE COLLECTED:

v [In[= weucaren:

Groundwater Sampling Form (B) — Micro Purge Issue Date: 25/08/09

2 Drawdown during pumping to be limited to <100 mm where possible

1 Ensure minimum 3 ‘equipment” volumes including volume of pump bladder, flow cell and tubing

UNCONTROLLED WHEN PRINTED

v vy A Q/Ai
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OO.—..—"®<0v environments Groundwater Sampling Form (B) — Micro Purge
PROJECT NAME: Land Led<e _. 107\ Moy ket PROJECT NUMBER: ENAURHOD O 4+ KARJ
pate: Y/ & |12

PD /ACH
ML

FIELD PERSONNEL:

PROJECT MANAGER:

stickup: TSN |

to m below TOC

WELL DEPTH: .M T m SCREEN INTERVAL:

WELL ID: 7} (/v /Mla BIAMETER: m.vo mm
FIELD EQUIPMENT FIELD EQUIPMENT WELL HEADSPACE PID READING
Depth to Water - Before Pump Installation: U/« b rlN m below TOC Pump Intake Depth: M : m-u M PID READING
I
/ pev:_ 0 -0

i

Equipment ID: E

After Pump Installation: 2 620 mbelowToC

Meter ID: ?C(.\”” /
CYC —
mEoF | PUMP <o_%z_m ,\wwwmm% OGN CONDLETMTY P POTENTIAL TEMPERATURE AT COMMENTS
DAY RATE note 1 note 2 (mgh) (mS or pS/cm) (pH units) (mv) o s |28 ¥ AR
_ (ml/min) ; : . 38 |§2) 2 mw 2 ODOUR, COLOUR, SEDIMENTS, PSH
_ ‘ | . _ _ mm>o_zol_ CHANGE® _ READING _ CHANGE® |  READING _ CHANGE* _ READING | CHANGE* | READING | CHANGE © 5o | B [°5|F COLLECTED, etc
0 NA ; |
. : . . . ; . [9) .
30w - AOOu| DRY | S-67 | pp | ST uSlem] 6 T4 44 wmN iR o | C “ No odour . Repeen .
- WA
Well | pudied dn al |ou 2
\ L) )
Colodhed [nouf vidls] + Medals [comples - Lodldntast olluy| touples
& \ ° B . / ~ /
Coll '+ tefl ext ﬂweww PUvae | WGM «cﬁgﬁf,\awm :
/wmz Pooy | POV <ﬁ,@</g<ﬁm\ .
B L 1 5]
STABILISATION CRITERIA e o ; . i - ;
(3 roacings it flloving ranges) £10% _ £3% £ 0.1 unit _ E1omV | _ £0.2°C _ .

TRIPLICATE COLLECTED:

DUPLICATE COLLECTED: Y D N E\ DUPLICATE ID:
WERE METALS FIELD FILTERED? Y @A

Unfiltered samples must not be put into a preserved container (le. ‘metals’ bottle’

Y _H_ N _m\ TRIPLICATE ID:

UNCONTROLLED WHEN PRINTED

1 Ensure minimum 3 ‘equipment” volumes including volume of pump bladder, flow cell and tubing
2 Drawdown during pumping to be limited to <100 mm where possible

Groundwater Sampling Form (B) — Micro Purge Issue Date: 25/08/09
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Oo.ﬂ—..m< v environments Groundwater Sampling Form (B) — Micro Purge
o) PROJECT NUMBER: |t AU RHO DOGHLAB

PROJECT NAME: LC1(\() ﬁ@@w@. i@f ?ﬁﬁfﬂf
k! « ; 3
g DATE: 20 \ ‘. NIWV

FIELD PERSONNEL: . &L

PROJECT MANAGER: M
T N €Ty, Hog
WELL ID: M/\M /W/.. w N N\,w. DIAMETER: 2L mm WELL DEPTH: -2 - vaO m SCREEN INTERVAL: o m below TOC STICK-UP: i(f ?v mm |
FIELD EQUIPMENT FIELD EQUIPMENT WELL HEADSPACE PID READING
e [~a | -~y ,
Equipment ID: mﬁnwe /*Q/ Depth to Water - Before Pump Installation: 9 meﬁ U mbelowTOC Pump Intake Depth: ~D ,O M PID READING
. . 0.0
Reindc : PPM: &
Veter I mp@w»/(xzﬁw / After Pump Installation: m below TOC
CYCLE/ CLARITY - tick one
TMEOF | PUMP <o%zm @mwmm.%v DISSOLYED R iegey pH. e TEMPERATURE - COMMENTS
DAY [ RATE | gy | notez (mon (mS or ySicm) (pHunis) (mV) © 5 |22 % 232
{rifmin) - : - — — g |£3| 3 |§3|E | ODOUR COLOUR, SEDIMENTS, PSH
READING ' | chaNce: _ READING _ cHance* | READING | chaNoe: | ReapiNG ,_;o_._>zom_ © g5 |5 [”6|*F COLLECTED, etc

 READING . | chaNGE

e v No acdour . Colou les

R0 0Pl . L 1§ 269 i ppw AU |uSlem | 6 31 —67 [N 210
Z well waﬁw@ @iw at |-
w o o
Rogf Puyge: Not| eno q wdter foy wWaM| Reoung - Sdwplesfelle fled
- i
> Ny pood wecfovge|
X e

| xo20c

 zodunit

TRIPLICATE COLLECTED: Y D N n\u_.ﬂv_._o\./._.m ID:

DUPLICATE COLLECTED: Y _H_ N “\\OCE-_OB.m 1D:

H T
WERE METALS FIELD FILTERED? Y !D Unfiltered samples must not be put into a preserved container (ie. ‘metals’ bottle!

1 Ensure minimum 3 ‘equipment” volumes including volume of pump bladder, flow cell and tubing,
2 Drawdown during pumping to be limited to <100 mm where possible

UNCONTROLLED WHEN PRINTED

Groundwater Sampling Form (B) — Micro Purge Issue Date: 25/08/09
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00._..—..m< environments Groundwater Sampling Form (A) - General PAGE_! _OF
PROJECT NAME: Lci(\ch -2ase  Havmarket PROJECT NUMBER: = MNAURHOD OSG4I RA R,
/
FIELD PERSONNEL: D [ACM pATE: i \ b \ 13
3
PROJECT MANAGER: ™Mo
o , i » . ) . —
WELL ID: >N D <= mu METER ID: ﬁﬁéﬁ*ﬁ M TOTAL WELL DEPTH: S [ Wy SCREEN INTERVAL: 2 N $
< hler e o\ IR !
EQUIPMENT USED: BAILER D WATERRA E\o._._._mm SUY M,/,O,ﬁr.‘ ) q/WQ,’,Q WELL DIAMETER: [N/ A WELL STICK-UP: N/ b
TOWPLRY -
WELL GAUGING AND PURGE VOLUME CALCULATIONS A WELL HEADSPAGE PID READING
- Use water column calculation together with the -
(TOTALWELL Wmmu\j._ — (DEPTH TO WATER) = (WATER COLUMN) procedures in ‘SOP- Groundwater Sampling - Bailers’ LITRES PER 1 WELL VOLUME PID READING
i to determine the correct volume to be purged from the [ A
N/ N{A
m - = m well (enter this value in the field to the right) L PPM:
CYCLE/ DEPTHTO DISSOLVED ELECTRICAL REDOX CLARITY —tick one
TMEOF | PumP | voLy WATER OXYGEN CONDUGTMITY pH POTENTIAL TEMPERATURE COMMENTS
DAY _&_\ﬁm (™) (mgh) (mS or pS/em) {pH units) (mv) o L |22 B T =
(mlfmir) ‘ — : ‘ : g |E2| 2 |[EZ|E | ODOUR COLOUR SEDIMENTS, PSH
‘ _ I | mesoiNe | cHanGEr | READING | CHANGE' | | READING | CHANGE: _ READING [ cHaNGe" | READING _ chance] © |55 B °5 |8 COLLECTED, etc
Approx. ; ; _
e L
T § 3 o ] 3 I 3 -
SWiA w6716 fpom ARG S [ 897 So |{mN 4o |%c |V No odeur. Colouy \efs
. 5o A |V } i s e . N
awip w312 491 g.27 D& 7.5 ol Mavine woerter odour. (hi

mre——

__ STABILISATION CRITERIA
(3 readings within following ranges)

+0.20C

01 unit

Y D N “\ocv:o\ﬁm D: TRIPLICATE COLLECTED: Y D N E\in:oﬁm D:

DUPLICATE COLLECTED:

WERE METALS FIELD FILTERED? Y D N H.\F,._Z_u__.ﬂmmmo SAMPLES MUST NOT BE PUT INTO A PRESERVED CONTAINER (IE. ‘METALS’ BOTTLE)

UNCONTROLLED WHEN PRINTED

Groundwater Sampling Form (A) — General Issue Date: 25/08/09
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Oo.ﬂan\ environments Groundwater Sampling Form (A) - General pace_|_oF_"
PROJECT NAME: o0 o LeaSe | Waw, vdy et PROJECT NUMBER: N AURHO DGR AR
7 w B
FIELD PERSONNEL: © [ACM DATE: __ 216 [ (B
=
PROJECT MANAGER: AL
2 SW2H < B METERID: TOTAL WELL DEPTH: ( SCREEN INTERVAL: N/ //
* ™ P
EQUIPMENT USED: BAILER _H_ WATERRA m\o._.zmw f%ékgmﬁ wdter WELL DIAMETER: - (A WELL STICK-UP: N (A
Semples™ _
WELL GAUGING AND PURGE VOLUME CALCULATIONS ) WELL HEADSPACE PID READING
_ Use water column calculation together with the
(T oir WELL DEPTH) — (DEPTH TO WATER) = (WATER COLUMN) procedures in ‘SOP- Groundwater Sampling - Balers’ LITRES PER 1 WELL VOLUME PID READING
Ny \V to determine the correct volume to be purged from the Y \ >
m - = m well (enter this value in the field fo the right) Z / b L PPM: N
CYCLE/ g CLARITY — tick
TiMEOF | PuMP | voLy oﬂu o R o_www%m\mo owr_,__m%m%m/»f PH. n%qm%,_wv_wr TEMPERATURE one COMMENTS
DAY RATE =] (mah (S or pS/em) (pH units) (mv) o s 23| % |»3|2
(mimin)_ , ‘ _ ; : : g |E3| B |E2|2 ODOUR, COLOUR, SEDIMENTS, PSH
, _ - _ . _ READING _|‘01>zom.; READING _ CHANGE" _ READING _ CHANGE" |  READING _ CHANGE" _ ReaDiNG | cHance| © |GG | 6 || COLLECTED, etc
0 NA Appie A . . . ;
Siah s « iNe - o ) R - 7 : ¢ ¢} % . .
ol im 732 lopm 1499 S [%-2¢ 70 MmN g 3|7 ClY No edour. Colourless
- I / M el . 5
S L Y 49.0 320 15 73 K & !

_ STABILISATION CRITERIA

2 4020
(3 readings within following ranges) * o.N 0

+0.1 unit

DUPLICATE COLLECTED: TRIPLICATE COLLECTED:

Y _H_ N m\ocv:gﬂ 1D:

WERE METALS FIELD FILTERED? Y D N m\cz_u_r._.mmm_u SAMPLES MUST NOT BE PUT INTO A PRESERVED CONTAINER (IE. ‘METALS' BOTTLE)

Y _|||_ N E\%_n:oﬁm D:

Groundwater Sampling Form (A) — General Issue Date: 25/08/09

UNCONTROLLED WHEN PRINTED






