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Introduction SECTION 1

URS Australia Pty Ltd (URS) was contracted by Orica Australia Pty Ltd (Orica) to undertake further
delineation investigation of potential DNAPL source areas located at both the Botany Industrial Park
(BIP) and at Orica’s Southlands site. The progress report presents the results of investigation works
undertaken within the Central Plume (C1) source area, as recommended in the URS 2005 DNAPL
Source Area Delineation Investigation” report (URS, 2005). The progress report also presents relevant
data obtained from the newly installed network of monitoring and extraction wells forming part of the
hydraulic containment line.

Investigation of the C1 source area has been undertaken in an iterative manner since 1997. The objective
of the ongoing DNAPL source area delineation investigation is to obtain enough data to successfully
remediate all source areas at the site. The aim of the delineation investigation works outlined in this
progress report was to gain a better understanding of the vertical and horizontal distribution of DNAPL in
the subsurface in the vicinity of the inferred C1 source area.

Results of investigation works undertaken prior to May 2005 indicated that possible sources of the C1
Plume were:

¢  Leaks from the former EDC Storage Tanks; and

¢  Leaks through discontinuous paved surfaces and / or effluent systems (pits and underground drains)
associated with manufacturing activities at the former Vinyls Plant.

Prior to the May 2005 investigation the C1 Source area boundary was inferred to be approximately 100 m
to the north and south of the former EDC Storage Tanks and was inferred to be approximately 200 m by
200 m in size, although the downgradient extent of DNAPL could not accurately be determined. Trends
in dissolved phase EDC concentrations reported in samples collected from monitoring wells and bundle
piezometers within and downgradient of the C1 source area indicated that the mass of DNAPL remaining
in the source area was likely to be decreasing as a result of dissolution of DNAPL into the C1 Plume.

A summary of previous DNAPL source area investigations is provided in the 2004 DNAPL Source Area
Investigation report (URS, 2004) and the 2005 DNAPL Source Area Delineation Investigation report
(URS, 2005). A brief summary is presented in Section 2.
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Summary of Previous Investigations SECTION 2

The C1 source area was investigated by Woodward-Clyde in 1997 and 2000 (Woodward-Clyde, 1997 and
2000). Further investigation of the source area was undertaken by URS in 2004 (URS, 2004a and 2004b)
and the early part of 2005 (URS, 2005a). Investigations undertaken prior to April 2005 had primarily
focussed on the upper 20 m of the aquifer within the C1 source area.

Key findings of DNAPL source area delineation investigations reported in and prior to the April 2005
DNAPL Source Area Delineation Investigation Report (URS, 2005a) are summarised in the table below.
References for detailed findings are also provided in the table below. Figure 2.1 shows locations where
key DNAPL investigation findings have been made.

Key Findings of Previous Investigations

Location Summary of Finding Stage of Work

W83 DNAPL was identified in drill cuttings at an approximate depth of 10 metres below | Stage 2 Survey
(23 ground level (m bgl) during the installation of W383. PID readings greater than (Woodward-Clyde, 1996)
100ppm noted in upper 10 m of the borehole and from 24-26 m below ground level

(bgl). Reported EDC concentrations in WG83S and WG 831 were >6000mg/L. EDC Source Area

Investigation (Woodward-
A continuous core hole (C3) was advanced adjacent to W383 in 1999 Clyde, 2000}
Hydrophobic dyetesting indicated DNAPL was present m soil core collected
between 1 and 4 mbgl

W383D (installed to a depth of 26 m bgl) was found to have collapsed in early
2004

Groundwater elevation data collection during the Stage 2 Survey indicates that
groundwater was at an elevation of approxzimately 6.5 m AHD, approximately 3.5 m
bgl at WG835.

WGE0E | NAPL was identified in drill cuttings from an approximate depth of 3 m bgl during | Contamination Assessment
the installation of WG908. Reported EDC concentrations in soil sampled from — Vinyls Plant (Woodward-

TP-V4
WG90 were up to 320 mghkg. Clyde, 1997}

Reported EDC concentrations in groundwater sarmpled from WG90S was =5000
mg/L.

WG90 was found to have collapsed subsequent to the 1997 mnvestigation. The cap
and upper parts of the well were also found to have degraded indicating that the
collapse may have been associated with a solvent spill at the surface.

A test pit was excavated in the vicinity of WG908 during the 2004 investigation
work. Strong ED'C odours were noted in TP-V4 within a sandy clay and sandy peat
layer at a depth of approximately 2-2.8 m bgl. Hydrophobic dye testing and soil
analytical results indicated that DNAPL was not present in the soil samples
analysed, however the reported concentration of EDC m the 2.0-2.2m sarnple was
881 mg/kg (relatively high compared to samples collected from cther test pits at the
former Vinyls Plant.

Groundwater elevation data collection during the 1997 assessment of the Vinyls
Plant indicates that groundwater was at an elevation of approximately 7.3 m AHD,
approzimately 2.8 mbgl at WGI03.
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Summary of Previous Investigations

SECTION 2

Location

Summary of Finding

Stage of Work

TP-EDC5
TP-EDCé&
TP-EDC3

Evidence of DNAPL entry into the sub-surface was identified m TP-EDC5. An
area of staining with a strong EDC odour was identified in the test pit. The stained
area becamne larger with depth indicating vertical and lateral migration of DNAPL.
A clayey sand layer was encountered at a depth of 3.5 mbgl. Hydrophobic dye
testing indicated DINAPL was not present in samples tested in the field.

TP-EDC6 was excavated approximately 15 m downgradient of TP-EDCS. EDC
odours were not noted in the upper 3 m of scil at TP-EDCE. Strong EDC odours
were noted immediately above and within a clayey sand layer encountered at a
depth of approximately 3.4 mbgl. Hydrophobic dye testing indicated DNATFL was
not present in samples tested in the field. Calculated pore water concentrations
indicated that DNAPL was present in a soil sample collected at 3.4-3.5mbgl.

Btrong EDC odours were also noted on a clayey sand layer at a depth of
approzimately 2.5 mbgl m TP-EDC8. This layer appeared very similar to the layer
encountered in TP-EDCS5 and TP-EDC6 at approximately 3.5 mbgl. Hydrophobic
dye testing and laboratory analytical results indicated that DNAPL was not present
in a sarnple collected from this layer.

Groundwater 15 inferred to be at a depth of approximately 3.5 to 4.5 m bgl at the
locations of the test pits.

2004 DMNAPL Source Area
Investigation (URS, 2004 a)

2005 DNAPL Source Area
Delineation Investigation

(URS, 2005a)
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Scope of Work SECTION 3

The scope of investigation work detailed in this progress report is outlined below:

¢ A bundle piezometer (BP91) was installed adjacent to WG83, downgradient of the former EDC
Storage Tanks. BP91 was installed to a depth of approximately 30 m bgl with sample ports spaced at
2 m increments. Groundwater samples were collected from all sample ports (where possible) and
were analysed in the laboratory for volatile chlorinated hydrocarbons (CHCs).

¢ A bundle piezometer (BP92) was installed in the vicinity of the former Vinyls Plant. BP92 was
installed approximately 15 m to the north of BP30, which was lost during the construction of the
Steam Stripping Unit (SSU). BP92 was installed to a depth of 34 m bgl with sample ports spaced at
2 metre increments. Groundwater samples were collected from all sample ports (where possible) and
were analysed in the laboratory for volatile CHCs.

¢ Groundwater samples were collected from an existing bundle piezometer (BP29) located
approximately 100 m to the west north-west of the former EDC Storage Tanks. Groundwater
samples were collected from all sample ports (where possible) and were analysed in the laboratory
for volatile CHCs.

Data collected from groundwater extraction and monitoring wells installed along 2™ Street have also been
used to assess the C1 source area and are discussed in this progress report.

Bundle piezometer locations and hydraulic containment monitoring and extraction wells locations along
2" Street are shown in Figure 3.1.
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Investigation Results SECTION 4

4.1 Lithology and Geology

Soil borelogs and bundle piezometer construction logs for BP91 and BP92 are presented in Appendix B.
BP91 and BP92 were installed using mud rotary drilling methods so lithological information provided in
borelogs should be considered as an approximate guide only. Investigation locations are shown in Figure
3.1.

Results of previous investigation works within the C1 source area indicate that fine to medium grained
sands dominate the upper 27 m of the soil profile. Drill cuttings from BP91 and BP92 indicate that clays
and clayey sands dominate the soil profile at depths greater than 27 m bgl (below -17m AHD). Borelogs
and CPT logs for holes advanced in the northern portion of the site indicate that this clayey layer is
relatively uniform across the northern portion of the site. ' Weathered sandstone was encountered in BP92
at a depth of approximately 35 m bgl (-25m AHD). Several low permeability layers including peat, sandy
clays, sandy peat and peaty sand exist in the upper 27 m of the soil profile. The extent and continuity of
these layers is not fully understood, however, peaty layers are consistently encountered at depths of
approximately 4 and 10 m bgl (6 and Om AHD) in the C1 source area.

The inferred lithology across Transect A is presented in Figure 4.2. The location of Transect A relative to
the BIP is presented in Figure 4.1.

Borehole logs from monitoring and extraction wells installed as part of the hydraulic containment
program indicate that a bedrock ridge runs parallel to 2™ Street as far north as the HCB Drum Store.
Bedrock is encountered at a depth of approximately 18 m bgl (-10m AHD) in the vicinity of 10® Avenue.
Inferred bedrock elevation contours (see Figure 4.4) from the Stage 2 Survey (Woodward-Clyde, 1996)
indicate that bedrock slopes downward towards the north and north-east from 2™ Street. Based on
observations from BP92 and boreholes drilled along 2™ Street, bedrock is likely to slope at a gradient of
approximately 1 in 10,

The inferred lithology and depth to bedrock along Transect B is presented in Figure 4.3. The location of
Transect B relative to the BIP and C1 source area is presented in Figure 4.1.

4.2 Hydrogeology

Data collected during the June 2005 baseline water level survey (URS, 2005b) were used to infer shallow
and deep groundwater elevation contours. Inferred shallow groundwater elevation contours in the
vicinity of C1 source area are presented in Figure 4.5. Based on the inferred contours shallow
groundwater in the vicinity of the C1 source area flows in a westerly direction.

Localised deep groundwater contours could not be plotted for the C1 source area due to the limited
number of deep monitoring wells in the immediate vicinity of the C1 source area. Deep groundwater
contours for the BIP and greater Botany area are presented in Figure 4.6. Based on the inferred contours
deep groundwater in the vicinity of the C1 source area flows in a south-westerly direction.
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Investigation Results SECTION 4

Generalised groundwater elevation contours for the early 1940s, 1969, 1980, 1988 and 1989 were
presented in the Stage 1 Investigation (A G Environmental Engineers et al, 1990) and are included as
Appendix A. The contours indicate that groundwater flow regimes within the vicinity of the BIP were
greatly affected by heavy extraction of groundwater for use by ICI and other nearby industry. With the
exception of the 1969 plot, the historical groundwater elevation data indicates that groundwater flow in
the C1 source area may have been toward the west and north-west. The inferred groundwater elevation
contours for 1969 indicate that groundwater in the vicinity of the C1 source area may have flowed in a
northerly direction.

It should be noted that the groundwater elevation data presented in Appendix A was based on a limited
number of data points so its accuracy is limited. However, it should be used as an indication that
groundwater flow regimes in the vicinity of the BIP have historically been different to the current flow
regimes due to groundwater extraction for industrial use, and that groundwater may have flowed in a
more westerly direction than it does currently.

4.3 Groundwater Results

Groundwater samples were collected from all functioning sample ports of BP29, BP91 and BP92 and
were analysed in the laboratory for volatile CHCs. Results of groundwater sampling are discussed below.

4.31 Field Observations and Parameters

Groundwater parameters and field observations were noted during sampling and are presented in Table
4.1. Groundwater samples were typically slightly acidic, with the exception of the 6 metre sample from
BP92 which recorded a pH of 8.9. Elevated pH has been detected in other monitoring locations adjacent
to BP92 during previous investigations (Woodward-Clyde, 1997 and 2000). The elevated pH in this area
has previously been attributed to a spill / leak of caustic liquids at the former Vinyls Plant. This could
also berelated to the former use of the Vinyls Plant area for lime waste storage/disposal.

Recorded electrical conductivity was typically less than 500 uS/cm. Electrical conductivities of
groundwater sampled from the 4 m, 6 m and 22 m sample ports of BP92, and the 6 m, 24 m, 26 m and 28
m sample ports of BP91, were greater than 1000 uS/cm. Recorded E, ranged from 45 mV to 402 mV.
Recorded groundwater temperatures ranged between 17 and 22"C, however temperatures were measured
ex-situ and are likely to be reflective of ambient air temperatures at the time of sampling.

Chlorinated hydrocarbon odours were noted in most sample ports. Most samples had a recognisable EDC
odour, however samples collected from the 4 and 6 m sample ports of BP92 had an odour which Orica
personnel described to be similar to “EDC Lights’. EDC Lights were a waste stream fiom the production
of EDC, an intermediate in production of vinyl chloride (VC) and poly vinyl chloride (PVC).
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Investigation Results SECTION 4

EDC Concentrations in Bundle Piezometers (mg/L) - June 2005

Sample Depth

Zm Diry Dry Diry
41m <0.001 104 2.54
&1m 0.002 971 636
gm 3z0 324 16.8
10m 0032 5.96 393
12m 7.65 1.61 22.2
14m 185 203 1130
lém 0141 1.40 0.364
18m 0058 2.51 1.98
20m Blodked Blocked 290
22m FrErx 216 390
24m FrErx 421 516
26m FrErx 5580 1.03
28m FrErx 6150 0.382
30m Hokckokok Blocked 0.524
39 m ke ofeetede Blodced
34 m ke ofeetede Blodced

#**rk _Indicates the vertical extent of the bundle piezometer.

EDC concentrations along Transect A are presented in Figure 4.7. Concentrations of tetrachloroethene
(PCE), trichloroethene (TCE), 1,1,2-tetrachloroethane (1,1,2-TCA), vinyl chloride (VC), chloroform
(CFM), carbon tetrachloride (CTC) and cis-1,2-dichloroethene concentrations along Transect A are
presented in Figures 4.8 to 4.14. These compounds were minor components in the *Pure EDC’ and
‘Crude EDC’ process streams.
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