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Appendix Al
Data Evaluation - Western Margin

Al1l.1 Introduction

This appendix presents a detailed evaluation of available data relevant to the assessment of risk to human
health associated with the Western Margin of the Northern Plumes. In addition, the data is reviewed to

identify contaminants of potential concern (COPC) for evaluation in the Human Health Risk Assessment
(HHRA).

With respect to the evaluation of risk associated with potential human exposures to groundwater
contaminants along the Western Margin, data is available for the following media:

e  Groundwater;

e  Surface water from the pond on Botany Golf Course;

e  Bore water — data from residential bores located in the area; and
e Air emissions.

Groundwater extracted from the council production bore BMC1 was used to fill the pond at Botany Golf
Course. This operation ceased in 2004 and historical data from sampling undertaken within the pond are
no longer relevant to the assessment of risk. As bore water is not used in the pond, there are no longer any
complete exposure pathways associated with the pond and surface water data for the pond are no longer
relevant to the assessment of risk to human health.

The following sections focus on data relevant to groundwater, bore water and air emissions available to
the end of February 2005:

Al.2 Groundwater Data

Al1.2.1 Background

During the Stage 2 Technical Advisory Committee (TAC) meeting on 5 September 1995, a request was
made by the project team to sample the City of Botany Bay production bore located to the west of
Stephen Road near Herford Street. The sampling results revealed the presence of CHCs at concentrations
greater than that detected at Banksmeadow Public School monitoring wells (WG72S) during the Stage 2
Survey. Since groundwater in the Stephen Road area flows beneath residential areas Orica (then ICI)
engaged Woodward-Clyde to undertake an investigation of the western margin of the contaminant plumes
as inferred in the Stage 2 Survey.

Review of the groundwater flow regime in the area of the council production bore was evaluated in more
detail by Woodward-Clyde in 1997 as the evaluation presented in the Stage 2 Survey (Woodward-Clyde,
1996b,c) did not consider the potential impact of pumping from the council production bore. The review
undertaken indicated that the pumping well has probably altered the groundwater flow pattern locally and
has prevented the contaminant plume from travelling down-gradient of the pumping bore. This is
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supported by analytical data from the Dent Street bundle piezometer which was previously reported in the
Stage 2 Contract C3 Report (Woodward-Clyde, 1996¢), which did not detect CHCs. Botany council
stopped all pumping and use of the production bore in 2004.

Al1.2.2 Available Data

Groundwater monitoring wells located in the general area of the Western Margin of the Northern Plumes
include (refer to Figure A1-1 for locations):

e  BPO04 which is located on the Nuplex industrial site along Stephens Road;

e BP54 which is located within Banksmeadow Public School adjacent to the residential area, on the
corner of Wiggins Street and Trevelyan Street;

e  BP57 which is located within the residential area located on the corner of Fremlyn Street and
Anniversary Street;

e WG8S which is located down-gradient of the BMC-1 bore and WG72 and located on Botany Golf
Course; and

e WG72 which is located within Banksmeadow Public School located on the corner of Stephens Road
and Herford Street.

February/October 1996

Sampling and analysis of groundwater from BP04 were undertaken in 1996 by Woodward-Clyde. 1,2-
Dichloroethane (EDC) was detected in each of the sampling ports where groundwater samples could be
collected at concentrations ranging from 0.001 mg/L (22 m) to 1.48 mg/L (30 m). In general very few
other volatile CHCs were detected in the bundle piezometer, with the exception of the samples collected
from 10 and 30 m. Semivolatile CHCs were not detected above the level of reporting in any of the
groundwater samples.

The concentration of EDC in groundwater at BP04 are relatively low (ug/L) throughout the upper and
middle portions of the aquifer and are generally consistent with the concentrations of EDC which were
detected in the shallow and intermediate monitoring wells located at the Banksmeadow Public School
(WG72S and WG72I). A higher concentration of EDC (0.109 mg/L) as well as vinyl chloride and several
other chlorinated ethenes were detected in the bundle piezometer BP04 between 8 and 12 m. The
concentration of EDC was lower in the shallow monitoring well at Banksmeadow Public School and
other CHCs were not detected at this elevation.

A higher concentration of EDC was detected at a depth of 30 m (1.48 mg/L). This sample also contained
a range of chlorinated ethanes and ethenes and in general the types and concentration of CHCs are
consistent with analyses of groundwater samples collected from the BMC-1 production bore.

CHCs were not detected in the bundle piezometer at Dent Street or WG88I located down gradient of the
Council bore (BMC-1) and Banksmeadow Public School monitoring wells (see Figure Al-1 for the
location of these wells).
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Also of note is that EDC was not detected in the deep monitoring well at the Banksmeadow Public
School, which is located in the deeper Layer 3. Although the bundle piezometer did not extend to this
depth, the data are consistent with the general trend elsewhere in the investigation area, which revealed
lower concentrations of CHCs in Layer 3. This is thought to be due to the clayey nature of the top of
Layer 3, which is believed to be important in controlling the subsurface distribution of dense non aqueous
phase liquid (DNAPL, sources beneath site but not in areas associated with the Western Margin) and
dissolved phase contamination absorption at depth. This clayey layer has possibly prevented the
extensive infiltration of residual and free phase DNAPL and dissolved phase contamination into Layer 3.
Higher concentrations potentially exist below the bottom part of BP04 (limit of installation technology
used at this location).

A1.2.3 Groundwater Data from 1996 to August 2003

The monitoring wells WG72S, WG721 and WG72D are located at the Banksmeadow Public School
almost directly up-gradient of the City of Botany Bay production bore (BMC-1). These monitoring wells
were installed during the Stage 2 Survey and have been sampled on a number of occasions. The results of
the samples collected in August 2003 are generally consistent with the historical data and with the
exception of the intermediate well, EDC was below the laboratory level of reporting. With the exception
of 1,1,2-trichloroethane, no other volatile CHCs were detected in the groundwater at the monitoring wells
located at the school.

The bundle piezometer BP04 has only been sampled following installation in October 1996 and again in
August 2003. It should be noted that samples could not be obtained from all ports in 1996 or in August
2003. The data indicated a slight decrease in the concentration of EDC in the shallow groundwater and
an increase in the deeper samples. It is uncertain whether the increase is a function of temporal variation
of contaminant concentrations within the aquifer, or whether it is due to higher concentrations of
contaminants being drawn towards the Council bore.

Review of data available to August 2003 indicated that the western margin of the plume (1 mg/L contour)
extends into a small portion of the residential area between Stephen Road and Brighton Street. The
affected area is similar in size to that inferred in 1996, however the concentration detected in the deep
groundwater is higher.

Al1.2.4 Groundwater Sampling 2004

Groundwater sampling from BP04, BP54 and BP57 has been undertaken by URS on a quarterly basis
throughout 2004, with the most recent round of sampling undertaken in December 2004 (URS, 2005a).
Bundle piezometers BP54 and BP57 were installed in 2004. Results of sampling undertaken are
presented in the relevant quarterly groundwater monitoring reports. Monitoring wells at WG72 and
WG8S were not sampled in 2004.
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Review of data from these wells indicates the detection of EDC at all locations, with higher
concentrations reported from BP04 at 30m depth. Other chemicals detected in groundwater from these
locations include 1,1,2-trichloroethane, dichloroethenes, chloroform and vinyl chloride.

Al1.2.5 Summary of Available Groundwater Data

Table Al-1 presents a summary of CHC concentrations for WG72, BP04, BP54 and BP57 from 1996 to
2004 (2003 for WG72 and WGS88). Only chemicals that have been detected above the analytical limit of
reporting from at least one sample have been included in the table.

Table Al-1 - Summary of Groundwater Data - Range of Concentrations Reported

Western Margin

Chemical Range of Concentrations Reported (mg/L)
WG72 WG88 (S BPO4 (all BP054 (all BPO57 (all
and I) depths) depths) depths)
carbon tetrachloride S: nd - 0.001 nd nd nd nd — 0.027
chloroform S: nd -0.002 nd nd —0.038 nd — 0.005 nd — 0.063
I: nd — 0.001
hexachlorobenzene S: nd - 0.0005 nd nd nd nd
hexachlorobutadiene S: nd - 0.0004 nd nd nd nd
tetrachloroethene S:nd - 0.007 nd nd nd nd — 0.009
I: nd — 0.005
trichloroethene S,I: nd = 0.001 nd-0.004 | nd-0.006 nd nd — 0.003
1,2-dichloroethane S: nd - 0.007 nd-0.007 | nd-3.5 nd — 0.048 nd —0.145
I: 0.002 — 0.02
D: nd - 0.005
1,1-dichloroethane nd nd —0.002 | nd—0.083 nd nd — 0.002
1,1,2-trichloroethane nd nd nd - 0.11 nd - 0.003 nd - 0.01
1,1-dichloroethene nd nd nd —0.003 nd nd — 0.005
cis-1,2-dichloroethene nd nd nd —0.058 nd — 0.002 nd —0.003
trans-1,2-dichloroethene | nd nd nd - 0.033 nd nd - 0.003
vinyl chloride nd nd nd — 0.339 nd nd — 0.105
S —shallow
| — intermediate

D - deep

Al1.3 Residential Bore Water

Sampling of wells located in residential properties has been undertaken in October 2003, May 2004,
November 2004, December 2004 and January 2005.
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Sampling of a residential well in Collins Street, up-gradient of the BIP site, in November 2004 detected
trace levels (below drinking water guidelines) of several contaminants, which could potentially be
associated with the Orica plumes. Contamination at this location may have arisen as a consequence of
historical groundwater extraction from industrial users drawing dissolved phase contaminants from BIP
source areas or from sources other than the BIP.

At Orica’s invitation, in December 2004 further residents requested sampling and analysis of their
groundwater wells. There were some later requests for sampling and analysis, some of which were in
response to a letter to relevant registered bore owners from the Department of Infrastructure, Planning
and Natural Resources (DIPNR) advising them to take up Orica’s offer of sampling and analysis. These
later bores were sampled on 17 January 2005. Details of sampling during each of these events are
presented within the relevant sampling reports (letter reports) issued to DEC.

Table A1-2 presents a summary of data for groundwater wells located on residential properties collected
in 2003, 2004 and January 2005. The table presents data for analytes that were detected above the
analytical limit of reporting at any one location. All other analytes (not listed in Table A1-2 were less than
the analytical limit of reporting (LOR) in all locations). Figure A1-2 shows the location were residential
bore samples were collected during this program.

Table Al1-2 - Summary of Residential Groundwater Bores Sampled 2003 to 2005

CHC Detected Concentrations Detected and Range

tetrachloroethene (PCE) 51 bores sampled, PCE less than LOR in 42 bores. Concentrations
reported from 9 bores where PCE was detected ranged from 2 to 10 pg/L

trichloroethene (TCE) 51 bores sampled, TCE less than LOR in 45 bores. Concentrations
reported from 6 bores where TCE was detected ranged from 1 to 18 ug/L

1,2-dichloroethane (EDC) 51 bores sampled, EDC less than LOR in 45 bores. Concentrations
reported from 6 bores where EDC was detected ranged from 1 to 5 pg/L

chloroform (CFM) 51 bores sampled, CFM less than LOR in 47 bores. Concentrations
reported from 4 bores where CFM was detected ranged from 3 to 52 ug/L

cis-1,2-dichloroethene (cis- 51 bores sampled, cis-1,2-DCE less than LOR in 50 bores. Concentration

1,2-DCE) reported from the 1 bore where cis-1,2-DCE was detected was 2 ug/L

trans-1,2-dichloroethene 51 bores sampled, trans-1,2-DCE less than LOR in 50 bores.

(trans-1,2-DCE) Concentration reported from the 1 bore where trans-1,2-DCE was
detected was 8 pg/L

1,1-dichloroethane (1,1- 51 bores sampled, 1,1-DCA less than LOR in 50 bores. Concentration

DCA) reported from the 1 bore where 1,1-DCA was detected was 82 to 117
pg/L (May 2004 and October 2003 data)

1,1-dichloroethene (1,1- 51 bores sampled, 1,1-DCE less than LOR in 50 bores. Concentration

DCE) reported from the 1 bore where 1,1-DCE was detected was 2 pg/L
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A number of residential bores sampled lie to the northwest of the BIP, near the former Davis Gelatine
site, and as such lie cross gradient of the BIP. However, historic water level data indicates that a cone of
depression extended to a depth of 5 m below sea level in the late 1960s due to heavy pumping from
industrial production bores. It was inferred that contamination from the Northern Plumes could have
been drawn towards these extraction wells resulting in sorption of contaminants within the aquifer, with
desorption accounting for the positive detection of several volatile CHCs.

URS also noted that the contamination recorded at Collins Street may be derived from a source other than
Orica. The trend in the data is consistent with a source up-gradient of the Collins Street area and cross-
gradient from the BIP. Additionally, contamination at the northern part of the BIP is generally restricted
to the deeper part of the aquifer rather than the shallow groundwater intersected by the residential bores in
the vicinity of Collins Street. Other data collected from residential monitoring also supports the
hypothesis of an alternate source of CHCs, since wells sampled to the northwest of the BIP including
Queen Street, Hambly Street, Morgan Street and Swinbourne Road did not detect the presence of CHCs.
If historical pumping was the sole cause of contamination detected in the vicinity of Collins Street, then it
is reasonable to expect that residual levels of contamination would also be present in these adjoining
areas.

Whilst PCE and TCE, which are common industrial solvents, could be inferred to be associated with an
up-gradient site, the presence of EDC is generally considered to be associated with the BIP.

It is also noted that the trace concentrations of volatile CHCs detected in Bay Street may not be related to
the contaminants recorded in the vicinity of Collins Street. Several other residential bores were sampled
between these two locations (see Figure A1-2) that did not detect the presence of volatile CHCs.
Irrespective of the mechanism for contamination at Collins Street, Bay Street lies cross-gradient and there
were no known high yielding industrial extraction wells in the Bay Street area that could have resulted in
contaminants from the Orica site being drawn toward this location, past the high yielding Davis Gelatine,
Kelloggs and Johnson & Johnson production bores.

Al.4 Air Data

Al.4.1 Air Emissions

The emission of volatile chemicals to air from the contaminated groundwater plume was identified during
the Stage 2 Risk Assessment to be one of the more important exposure pathways for many of the receptor
groups in the Botany area, particularly off-site areas down-gradient of the site. This included the
assessment of potential exposures by residents along the western margin. Consequently air emissions
measurements were included in the sampling program.

The aim of the air emissions sampling program was to directly measure the emission rate of volatile
chemicals from the surface of the ground at a number of locations adjacent to representative receptor
groups. The emission rate of volatiles from the surface of the ground was measured using an emissions
flux hood, which collects emissions from the surface of the ground while excluding ambient air sources.
Air emissions data have been collected from a number of areas surrounding the BIP (above impacted
groundwater) including the areas assessed in this HHRA, namely residential areas located on the western
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margin (data collected at WG72 and BMC-1) and the Botany Golf Course near residential areas (data
collected at WGS8). Figure A1-1 presents these locations of these samples.

Air emission samples have been collected from theses areas on seven occasions from 1995 to 2004 during
different seasons. Table A1-3 presents a summary of air emission rates measured at these locations during
each of the sampling rounds.

It should be noted that the emission to air of subsurface volatile chemicals is a complex process that is the
subject of continued research and discussion. A number of factors have the potential to affect both soil-
gas concentrations and emission rates of volatile chemicals to the air. These include the nature of the
contamination at the top of the saturated zone (i.e. in shallow groundwater), soil properties (soil type,
temperature, composition and porosity), ambient meteorological conditions (including temperature,
relative humidity, and barometric pressure) and soil moisture content. The variation of these factors is
discussed further in the Air Emissions Sampling Program March 2004 report (URS, 2004) and is
expected to contribute to the variability of the measurements collected during the different air sampling

programs.
Table Al1-3 - Measured Flux Emission Rates Western Margin
Flux Hood Emission Rate (pg/min/mz)

Location [Chemical May-95 | Oct-96 Dec-98 Aug-99 Jul-01 | Nov-02 |March 04

WG72S/ _ |vinylchloride ] | na | <0.016 | <0.0099 <0.2 <0.0099 | <0.041 | <0.19

AS11 methylene chloride na 0.29 0.046 0.01 0.18 0.083* <0.19
chioroform | na | <0016 | <0.0099 | <0.0099 |<0.0099| <0.021 | <0.019
carbon tetrachloride [ | na | <0.016 | <0.0099 | <0.0099 0.016 <0.021 | <0.019
1.2-dichloroethane na <0.016 | <0.0099 | <0.0099 0.073 <0.021 | <0.019
trichloroethene | na | <0016 | <0.0099 | <0.0099 | 0.018 | <0.021 | <0.019
1.1.2-trichloroethane [ | na | <0.016 | <0.0099 | <0.0099 [<0.0099| <0.021 [ <0.019
tetrachloroethene [ | na | <0.016 | <0.0099 0.018 0.014 <0.021 | <0.019
1.1.2.2-tetrachloroethane na <0.016 [ <0.0099 | <0.0099 |<0.0099 <0.021 | <0.019

BMC-1/__|vinylchloride | | na | <0016 [ <0.0099 [ <02 na na_ | na

AS10 methylene chloride na 0.035 <0.0099 | <0.0099 na na na
chloroform | na | <0.016 | <0.0099 | <0.0099 na na _ha_
carbon tetrachloride na <0.016 [ <0.0099 | <0.0099 na na na
1.2-dichloroethane | | na | <0016 | <0.0099 | <0.0099 | na na | na
trichloroethene na <0.016 0.014 < 0.0099 na na na
1.1.2-trichloroethane | | na | <0.016 | <0.0099 | <0.0099 na na _ha_
tetrachloroethene na <0.016 | <0.0099 0.015 na na na
1.1.2.2-tetrachloroethane na <0.016 [ <0.0099 | <0.0099 na na na

WG88S/ vinyl chloride <0.02 | <0.016 | <0.0089 <0.2 <0.0099 | <0.041 <0.21

AS08 methylene chloride <0.02 0.06 | <0.0089 | <0.0099 0.018 0.710 | <0.21
chloroform <0.02 | <0.016 | <0.0089 [ <0.0099 |<0.0099| <0.021 | <0.021
carbon tetrachloride <0.02 | <0.016 | <0.0089 [ <0.0099 0.022 <0.021 | <0.021
1.2-dichloroethane <0.02 | <0.016 | <0.0089 0.077 <0.0099| <0.021 | <0.021
trichloroethene <0.02 | <0.016 | <0.0089 | <0.0099 0.028 <0.021 | <0.021
1.1.2-trichloroethane <0.02 | <0.016 | <0.0089 [ <0.0099 |<0.0099| <0.021 | <0.021
tetrachloroethene <0.02 | <0.016 | <0.0089 0.013 0.012 0.029 <0.021
1.1.2.2-tetrachloroethane | <0.02 | <0.016 | <0.0089 | <0.0099 |<0.0099]| <0.021 [ <0.021

Notes:

na Not assessed (i.e. not part of the monitoring round or not analysed).

<0.2 Values in italics and marked with "<" are those reported to be less than the analytical limit of reporting.

0.06 Values in bold were detected during analysis.

March 2004 - Low recoveries were noted in the surrogates for Methylene Chloride, Chloroform, Carbon Tetrachloride,
1.2-Dichloroethane, Trichloroethene and 1.1.2-Trichloroethane
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Al1.4.2 Ambient Air

Ambient air data was collected in February 2005 as part of an air sampling program undertaken by URS
within Penrhyn Estuary and surrounding areas. The program included the collection of an ambient air
sample from Banksmeadow Public School (BAM13, refer to Figure A1-1). Details of sampling and
results are presented in the relevant report (URS 2005). Table A1-4 presents a summary of the data
collected for Banksmeadow Public School.

Table Al-4 - Summary of Ambient Air Data from
Banksmeadow Public School (BAM13)

Chemical
Sorbent Tube Summa Canister
Concentration Concentration
(ug/m°) (ug/m°®)
chloromethane < 417 1.3
vinyl chloride < 417 < 048
chloroethane < 447 < 0.49
1.1-dichloroethene < 042 < 0.89
dichloromethane < 417 < 1.3
trans-1.2-dichloroethene < 042 < 3.7
1.1-dichloroethane < 042 < 0.76
cis-1.2-dichloroethene < 042 < 0.74
chloroform < 042 < 0.91
1.2-dichloroethane < 042 < 0.76
carbon tetrachloride < 042 < 1.2
benzene < 042 0.87
trichloroethene < 042 < 1
toluene 1.58 2.2
1.1.2-trichloroethane < 042 < 1
tetrachloroethene < 042 < 1.3
chlorobenzene < 042 < 0.86
1.1.1.2-tetrachloroethane < 042 < 64
1.1.2.2-tetrachloroethane < 042 < 1.3
1.3-dichlorobenzene < 042 < 1.1
1.4-dichlorobenzene < 042 < 1.1
1.2-dichlorobenzene < 042 < 1.1
1.2.4-trichlorobenzene < 042 < 6.9
hexachlorobutadiene < 042 < 10
1,3,5-Trichlorobenzene NA < 28

Notes: NA — Not Analysed,
< less than limit of reporting

Concentrations of benzene, toluene and chloromethane were reported in all ambient air samples collected
using Summa Canisters (which have a lower LOR than the tubes) at the school and in essentially all of the
areas sampled by URS in 2005. These chemicals are ubiquitous in the urban/industrial air environment
with the following concentrations reported in urban air studies available (DEH, 2001 and 2003):

e Benzene concentrations reported in Sydney CBD (4.47 to 13.42 ug/m?), Perth CBD (<0.32 to
35.8 pg/m’) and Melbourne Westgate Freeway (0.64 to 7.76 pug/m’);

e Toluene concentrations reported in Sydney CBD (9.42 to 35.42 ug/m’), Perth CBD (1.51 to
75 ng/m’) and Melbourne Westgate Freeway (2.64 to 72.72 pg/m’); and
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e Chloromethane concentrations reported in Sydney (1.24 to 6.2 pg/m®), Perth CBD (<0.41 to
8.05 ug/m*) and Melbourne Westgate Freeway (1.03 to 2.27 pg/m’).

The concentrations of these chemicals reported at the school are at the lower end of the range reported in
urban/industrial air. The detection of these chemicals in air is not considered to be unique to the area
surrounding the BIP and have not be considered further in the assessment of risk. All other chemicals
were reported at concentrations below the LOR.

Al1l5 Selection of Chemicals of Potential Concern

Since completion of the Stage 2 Risk Assessment, significantly more data associated with groundwater
concentrations and emissions to air have been obtained as part of the regular monitoring. The large data
set available provides a basis for the review of target chemicals assessed in the Stage 2 Risk Assessment
relevant to the western margin. COPC have been identified as those associated with the historical
operations at the former facility, which are known or suspected to be present at concentrations high
enough to warrant inclusion in an assessment of risks to human health, or to pose a nuisance (eg. odours).
The identification of COPC is based on the assessment of the nature and extent of these chemicals in the
environment at the site.

Al15.1 Groundwater

The final determination of COPC has been based on a comparison of analytical results for groundwater
with human health based screening level guidelines. The guidelines used are:

e Australian Drinking Water Guidelines, 2004. The National Health and Medical Research Council
(NHMRC) and the Agriculture and Resource Management Council of Australia and New Zealand
have developed the Australian Drinking Water Guidelines. The guidelines provide health-based and
aesthetic values for a range of micro-organisms, physical quality, inorganic chemicals, organic
chemicals, radiological quality and pesticides. The health-based guideline values, which have been
used to identify COPC in the groundwater, are concentrations, which based on present knowledge, do
not result in any significant risk to the health of a consumer of the water over a lifetime. This
approach is conservative for the assessment of groundwater, as groundwater in the area is not used as
a source of drinking water.

o World Health Organisation Drinking Water Guidelines, 2004. The WHO have developed drinking
water guidelines similar to those developed by NHMRC (above). The guidelines provide values
which, based on present knowledge, do not result in any significant risk to the health of a consumer of
the water over a lifetime of exposure. This approach is conservative for the assessment of
groundwater, as groundwater in the area is not used as a source of drinking water.

e Region IX Preliminary Remediation Goals, 2004. Where no guideline value was available from the
above sources, the US EPA Region IX Preliminary Remediation Goals (PRGs) have been used. The
PRGs are conservative risk-based values for soil, tap water and air. It should be noted that the PRGs
are currently not recognised in Australia. However, the PRGs have been used in this assessment to
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provide a screening level for the purpose of identifying the COPC within groundwater for further
assessment.

The groundwater data collected has been reviewed against the above guidelines. In addition the following
points should be noted with respect to the relevance of available data for use in the HHRA:

e  Groundwater data which is considered representative of bores in residential areas include BP054,
BP057, WG72S and WG721 located in Banksmeadow Public School, and residential bores located in
the area investigated.

e  Given the costs and installation procedures of groundwater extraction bores in residential areas it is
considered most likely that residential groundwater bores would intersect the shallow groundwater
aquifer at varying depths depending on the topography of the land. This is noted in the depth of
residential bores, where available, which varies between 1 and 7.5m below ground level. Hence data
obtained from deep bores, namely WG72D, the council production bore BMC1 and data from the
bundle piezometers for depths greater than 15 m are not considered relevant to the assessment of
groundwater quality in residential extraction bores.

e  Groundwater quality reported in BP04 is not considered to be representative of groundwater quality
in residential areas as the bore is located up-gradient of the residential areas and the BMC production
bore. The review of groundwater migration from the site indicates that concentrations in BP04 are
representative of concentrations in the adjacent industrial area, rather than the residential area. There
may be the potential for these concentrations to migrate further towards the residential area at some
point in the future (although degradation is expected to occur resulting in lower concentrations
further downgradient), however the evaluation of risk has focused on data relevant to current,
measured concentrations in the residential areas.

e  Only groundwater data which has been reported at concentrations above the LOR have been
included as COPC. This is particularly relevant in the assessment of data from residential areas as
data collected from 1995 to 2004 indicate the detection of few chemicals above the LOR.

Review of the maximum concentrations for groundwater data considered relevant for the evaluation of
risk along the western margin is presented in Table A1-5.
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Table Al1-5 - Identification of COPC in Groundwater - Western Margin

Chemical Detected Maximum Concentration Maximum Screening Level Guideline
Reported in Concentration (mg/L)
Groundwater Wells Reported in
relevant for Residential | Residential Bore

Use (mg/L)# Data (mg/L)
carbon tetrachloride 0.027 (BP057 at 6m) nd 0.003 (ADWG)
chloroform 0.063 (BP057 at 12m) 0.052 0.25 (ADWG)
hexachlorobenzene 0.0005 (WG72S in 1994) nd 0.001 (WHO DWG)
hexachlorobutadiene 0.0004 (WG72S in 1994) nd 0.0007 (ADWG)
tetrachloroethene 0.009 (BP057 at 6m) 0.01 0.05 (ADWG)
trichloroethene 0.002 (BP057 at 6m) 0.018 0.07 (WHO Provisional DWG)
1,2-dichloroethane 0.048 (BP054 at 12m) 0.005 0.003 (ADWG)
1,1-dichloroethane nd 0.117 0.81 (Region IX PRG Water)
1,1,2-trichloroethane 0.003 (BP054 at 12m) nd 0.15## (Region IX PRG Water)
1,1-dichloroethene nd 0.002 0.03 (ADWG)
cis-1,2-dichloroethene nd 0.002 0.06 (ADWG)
trans-1,2-dichloroethene nd 0.008 0.06 (ADWG)
vinyl chloride nd nd 0.0003 (ADWG)

#  Groundwater data considered relevant for the assessment of residential exposure derived from BP054 (0 to
<18m depth), BP057 (0 to <18m depth), WG72S and WG72I.

## On the basis of the review undertaken by URS in consultation with DEC and NSW Health (2004) for the
chemical 1,1,2-trichloroethane, it is considered inappropriate (and conservative) to adopt PRGs which have
been derived using a non-threshold approach for the assessment of oral exposures. PRGs are derived in the
PRG guideline document for both non-threshold carcinogenic effects and threshold effects with the lower value
suggested as the overall PRG for the chemical. Based on review of the chemicals and review of the adopted
threshold oral toxicity value (reference dose) used in the derivation of the threshold PRG with that suggested
following review of these chemicals by URS indicates that these values are equal and hence the threshold PRG
value is considered appropriate for use in the screening of this chemical.

On the basis of the review undertaken the following COPC have been identified in groundwater within

residential areas located along the western margin of the Northern Plumes:

e  carbon tetrachloride; and

e 1,2-dichloroethane (EDC).

Al15.2 Air

No human health based screening guidelines are available for the assessment of measured air emission

rates, hence COPC relevant to the assessment of volatile emissions to air from the groundwater have been
identified as those reported above the LOR in any one of the air emissions sampling programs undertaken
within the residential areas. The ambient air data available for the area is relevant for outdoor air only and
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cannot be used in the evaluation of potential accumulation indoors. Hence air emissions data has been
used in the HHRA.

On this basis, the following COPC have been identified for further assessment of emissions to air from
groundwater:

e  carbon tetrachloride;
e methylene chloride (dichloromethane);
e trichloroethene (TCE)

e tetrachloroethene (PCE); and

1,2-dichloroethane (EDC).

A1.5.3 Summary of COPC

The following presents a summary of the COPC identified for further assessment of exposures in
residential areas located near the western margin of Northern Plumes:

Table A1-6 - Summary of COPC

Groundwater Air
1,2-dichloroethane 1,2-dichloroethane
carbon Tetrachloride carbon tetrachloride

dichloromethane
trichloroethene
tetrachloroethene

A1.6 Suitability of Data for Risk Assessment

The suitability of groundwater and air data has been assessed with respect to data accuracy and precision,
the land use and the sampling density. The data has been assessed and determined to be generally suitable
for use in the assessment of risks to human health for the following reasons:

e The accuracy and precision are acceptable for the purposes of the investigations as indicated by the
data evaluations presented in the relevant reports; and

e Data collected from the area during the previous and more recent URS investigations was undertaken
following a review of the site history, the expected location of shallow and deep groundwater plumes
and the potential for further migration. The amount of data collected is considered to be sufficient to
allow an estimate of potential concentrations of COPC within the groundwater and air.
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