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Barangaroo - VMP/Block 4 RAP
Remedial Action Plan - NSW EPA Declared Remediation Site 21122 and Block 4
(Stage 1b) Development Works, Barangaroo, Millers Point, NSW
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A -COM AECOM Australia Pty Ltd +61 2 8934 0000 tel

Level 21, 420 George Street +61 28934 0001 fax
Sydney NSW 2000 ABN 20 093 846 925
PO Box Q410

QVB Post Office NSW 1230

Australia

www.aecom.com

3 July 2012

Mark Burns

Environment Manager

Lend Lease (Millers Point) Pty Ltd
Level 4, 30 Hickson Road

Millers Point, NSW, 2000
Dear Mark

Human Health and Ecological Risk Assessment - Declaration Site, Barangaroo. Assessment of the
Implications of the Revised Basement Design.

1.0 Introduction

AECOM Australia Pty Ltd (AECOM) previously prepared the Human Health and Ecological Risk Assessment,
Declaration Site (Development Works) Remediation Works Area - Barangaroo (June 2011) (HHERA Declaration
Site) (AECOM, 2011a). The objective of the HHERA Declaration Site (AECOM, 2011a) was to develop human
health based site-specific target criteria (SSTC) and site-specific ecological screening criteria (SSESC) that would
be applicable during the remediation and validation works associated with the redevelopment of the Declaration
Site Area. The SSTC and SSESC were developed to be protective of the identified receptors associated with the
proposed future land use.

The HHERA Declaration Site (AECOM, 2011a) utilised conceptual development plans available at the time the
document was produced. In particular, the HHERA Declaration Site (AECOM, 2011a) identified that two
basement areas (an upper and lower basement) would potentially be constructed at the Declaration Site. The
development of the human health SSTC presented within the HHERA Declaration Site (AECOM, 2011a) made
use of proposed design considerations associated with the lower and upper basement (Scenario 1 and Scenario 2
respectively). Design considerations adopted included:

- the smallest area within the proposed basement that would be accessible to the public was proposed to
have dimensions of 25 meters by 25 meters;

- the basement ventilation rate would be maintained at an average air exchange rate of 4 per hour; and
- the lower basement would be used for car parking only (with no attendant or loading dock).

The HHERA Declaration Site (AECOM, 2011a) was accepted by the NSW EPA accredited Site Auditor as part of
his Site Audit Report (SAR, ENVIRON Australia Pty Limited, 14 July 2011). The NSW EPA (then NSW OEH)
granted approval of the HHERA Declaration Site (AECOM, 2011a) on the 11 July 2011 (Document reference:
MP10_0023-MOD CBMK; Ref DOC11/30983). As a condition of the EPA approval, it was noted that if the basis
of design, construction and operational parameters detailed in the HHERA Declaration Site (2011a) were not met,
then the HHERA would require revision.

Subsequent to completion of the HHERA Declaration Site (AECOM, 2011a), the proposed design and use of the
lower and upper basements has been revised. This design development has included optimising the layout and
proposed uses of the basement, and consideration of likely ventilation rates required to optimise building energy
use. Based on this, the following design modifications are proposed in relation to the HHERA assumptions:

a) Amending the proposed basement ventilation rates to be more consistent with strict environmental
requirements for future building ratings (e.g. Greenstar / NABERS)

b)  Amending the size (area and height) of the smallest area within the proposed basement that would be
accessible to the public based on the revised basement layout.

c¢) Amending the usage of the lower basement level to include a loading dock utilised by full time workers.

This letter presents an assessment of changes to the SSTCs that will result from the proposed design
modifications, and provides a comparison of the revised SSTCs with the previously approved SSTCs presented
within the HHERA Declaration Site (AECOM, 2011a).

As detailed in the HHERA Declaration Site (AECOM, 2011a), the proposed design for the Declaration Site
includes encapsulation of the entire Site (excepting Hickson Road), by a basement groundwater retention wall
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system that will extend to and be keyed into bedrock. The development of SSESCs for the areas of Site within
the retention wall system is therefore not required for ecological protection. Furthermore, the basement
groundwater retention wall system will effectively cut off direct groundwater migration from Hickson Road to
Darling Harbour, requiring groundwater from Hickson Road to migrate to the north or south around the perimeter
of the Stage 1 Development. Therefore, in consideration of the distance between Hickson Road and Darling
Harbour, the development of SSESCs for Hickson Road is not considered to be required for ecological protection.

2.0 Objective

The objective of this letter is to demonstrate whether the revised basement design and ventilation rates and
inclusion of loading dock workers within the lower basement level within the Declaration Site basement will result
in SSTCs which are equivalent to, greater (i.e. less conservative) or less (i.e. more conservative) than those
presented within the HHERA Declaration Site (AECOM, 2011a).

3.0 Scope of Work
The following scope of works was undertaken.

1) Re modelling of the relevant soil and groundwater SSTCs (Scenario 1 and 2 which are representative of the
proposed lower and upper basement) to reflect:

- The revised layout for the lower and upper basement areas (both area and height).

- A reduction in the average air exchange rate associated with ventilation of the lower and upper
basement areas.

Information pertaining to the proposed basement dimensions and the corresponding air exchange rates
were provided to AECOM during meetings with Lend Lease. Additionally information provided by Lend
Lease (Fitzpatrick, 2012), which reflects minimum average ventilation rates within proposed basement areas
within the ORWS have been considered as being representative of the ventilation rates that will be provided
within the basement constructed in the Declaration Area. This information is presented in Enclosure A of
this letter report.

2) Re-modelling of groundwater (Scenario 1 which is representative of the lower basement levels) SSTCs to
reflect use of the lower basement level as a loading dock with a full time worker.

3) Comparison of the revised SSTCs for soil and groundwater (based on revised layout, ventilation rate and
worker exposures) with those presented within the HHERA Declaration Site (AECOM, 2011a) to assess
whether the re-modelled SSTC are less (i.e. more conservative) or greater (i.e. less conservative) than those
presented within HHERA Declaration Site (AECOM, 2011a);

4)  Preparation of this letter report including:

- Description of vapour modelling assumptions and input parameters which differ from those presented
within the HHERA Declaration Site (AECOM, 2011a);

- Justification for the application of revised input parameters, including Lend Lease calculated ventilation
rates and revised basement layout areas;

- Tables comparing the re-modelled SSTC with those presented within the HHERA Declaration Site
(AECOM, 2011a).

4.0 Revised Vapour Modelling Assumptions

Based on the information provided by Lend Lease (Enclosure A) the assumptions made in the HHERA
Declaration Site (AECOM, 2011a), have been revised to assess the effect on the derived SSTC with respect to:

- a reduction in the anticipated ventilation rates within the proposed lower and upper basements;

- the revised dimensions of the basement car park areas (to which the public and commercial workers will
have access); and

- the use of the lower basement level as a loading dock where workers will be present.

AECOM considers that the revision of the SSTCs based on the revised design dimensions and potentially
reduced air exchange rates and usage is more representative than the previously presented calculations and
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resulting SSTC (which were based on a default of 25m by 25m basement area with four air exchanges per hour
and no workers on the lower basement level).

Lend Lease (Fitzpatrick, 2012) provided AECOM average daily air exchange rates based on the proposed
basement design configuration for the Barangaroo Area known as the Other Remediation Works South (ORWS
Area) based on:

- 100% fan operation/ ventilation;
- 25% minimum fan operation/ ventilation; and
- 0% fan operation/ ventilation.

Where ventilation rates are likely to be reduced (i.e. less than four air exchanges per hour, based on the daily
average) a revision of a number of assumptions related to the development of the SSTC is considered
appropriate. The assumptions adopted for the revised SSTCs are based on the worst case scenario, considered
to be in areas where daily average ventilation rates are lower than the previously modelled four air exchanges per
hour. The reduction in the daily average ventilation rates is understood to occur as a result of energy saving
controls which will be implemented within the proposed ORWS development. These controls include turning off
ventilation systems during off-peak times.

For the purpose of assessing the potential impact of reduced ventilation rates within the lower and upper
basements to be constructed in the Declaration Area, AECOM has considered the lowest ventilation rates
calculated for the ORWS basement areas (identified within the lower basement B2 Residential car park). This
ventilation rate is 3.17 air exchanges per hour (when periods of 0% fan/ventilation occurs throughout out the day).

Additional information presented to AECOM from Lend Lease also indicates that a loading dock may be present in
the lower basement car park where a full time worker will be present. The revised modelling has therefore
considered a commercial worker exposure of an eight hour day, 5 days per week for 48 weeks per year (to
account for vacation time) for 30 years.

Table 1 and Table 2 present the revised model assumptions for Scenario 1 (lower basement level) and Scenario
2 (upper basement level), respectively. AECOM notes that only those assumptions which have been revised are
presented within this letter report.

Table 1 Revised Scenario 1 Model Assumptions
Original
HHERA Revised
Model Input Declaration | Model Comment
Site Model Input
Input

Scenario 1 — Lower Basement

Water with Flow Model

Dimensions of 25 4.5 Provided by Lend Lease.

Basement - Height (m)

Dimensions of 30 50 Based on information provided by Lend Lease.
Basement - Width (m)

Dimensions of 30 50

Basement - Depth (m)

Dimensions of 2,250 11,250 Calculated from information provided by Lend Lease.
Basement - Volume
total basement (m?)

Dimensions of Wet 35 59 Two walls measuring 4.5 m in height plus the width of the
Section of Basement — floor (50 m).

Length (m)

Dimensions of Wet 15 25 Based on 50% of the total 50 m length of surface area,
Section of Basement — considered to have water flowing across it in the

Width (m) basement.
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Original
HHERA Revised
Model Input Declaration | Model Comment
Site Model Input
Input

Fetch/ Depth (m) ratio 1,500 2,500 Calculated.

of Wet Basement

Section

Volume of wet 5.3 14.8 Equivalent to the length and width of wet basement areas

basement (m°) multiplied by a water thickness of 0.01 m.

Area covered in water 525 2,250 Based on 50% of the total 50 m length of surface area,

(m2) considered to have water flowing down two walls and
across the floor of the basement carpark.

Effective diameter of 25.9 43.3 Calculated.

basement (m)

Volume of water 5.25x 10°° 1.48 x 10° | Calculated by the volume of the wet basement multiplied

entering basement by the permeability rate of the concrete basement walls.

(m%/sec)

Air exchange rate 96 76.1 Provided by Lend Lease. Based on an average daily air

(exchanges/day) exchange rate of 3.17, which includes periods of 0%
ventilation.

Exposure Time (years) 64 30 30 years based on a worker exposure.

Exposure Duration 1 8 Based on a worker exposure over a day (assumed to be
8 hours per day).

Exposure Frequency 350 240 Based on a worker working 5 days per week, 48 weeks
per year (minus 4 weeks annual holidays).

Table 2 Revised Scenario 2 Model Assumptions

Original
HHERA Revised
Model Input Declaration | Model Comment
Site Model Input
Input

Scenario 2 — Upper Basement

Soil to Air Model

Enclosed-space 1,875 5,625 Assumes 50 m by 50 m by 2 m high basement section

volume/infiltration area adjacent to soil impacts, with soil vapour infiltration

(ratio) (cm) through upper 2m of 2 of 4 walls only. Therefore, volume
= 11250 m® and infiltration area = 200 m°.

Enclosed-space air 0.00111 0.0008806 | Provided by Lend Lease. Based on an average daily air

exchange rate (1/s) exchange rate of 3.17, which includes periods of 0%
ventilation.

Slab Area (cm?) 7.25x 10° 2.7x10° | Area through which vapours may enter (conservatively
includes floor and all walls). Basement dimensions 50 m
width x 50 m length x 2 m height.

Slab perimeter (cm) 10,000 20,000 Perimeter of basement footprint. Based on 50m x 50m
basement.

Water with Flow Model

Dimensions of 3 4.5 Provided by Lend Lease.

Basement - Height (m)

Dimensions of 25 50 Based on information provided by Lend Lease.

Basement - Width (m)
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Original
HHERA Revised
Model Input Declaration | Model Comment
Site Model Input
Input
Dimensions of 25 50
Basement - Depth (m)
Dimensions of 1,875 11,250 Calculated.
Basement - Volume
total basement (m®)
Dimensions of Wet 5 25 Based on the assumption 50% of the total wall length will
Section of Basement — have water flowing across it.
Length (m)
Dimensions of Wet 5 5 Assuming groundwater will be encountered across the
Section of Basement — face of 2.5 m of 2 walls. The upper 2 meters of the wall
Width (m) is considered to be unsaturated soils. No water is
considered to flow across the floor, as this would not be
in contact with saturated material.
Fetch/ Depth (m) ratio 500 500 Calculated.
of Wet Basement
Section
Volume of wet 0.25 1.25 Equivalent to the length and width of wet basement areas
basement (m°) multiplied by a water thickness of 0.01 m.
Area covered in water 25 125 Equivalent to the length multiplied by the width of the wet
(m?) area.
Effective diameter of 5.6 12.6 Calculated.
basement (m)
Volume of water 2.5x107 1.25x10° | Calculated by the volume of the wet basement multiplied
entering basement by the permeability rate of the concrete basement walls.
(m%/sec)
Air exchange rate 96 76 Based on information provided by Lend Lease, where

(exchanges/day)

minimum average daily air exchange rates have been
calculated at 3.17per hour, which includes periods of 0%
ventilation.

5.0 Development of SSTCs

For the purpose of deriving SSTCs, AECOM has considered the lowest air exchange rate provided by Lend Lease
(3.17 per hour) to be representative of the most conservative exposure scenario for inhalation of volatile
contaminants within the lower basement (Scenario 1) and upper basement (Scenario 2) .

AECOM has also revised the exposure assumptions for frequency and duration for Scenario 1 to account for a
worker within the loading dock of the lower basement level.

SSTCs have been derived using the approach and methodology detailed in both the HHERA Declaration Site

(AECOM, 2011a).

Based on the revised model inputs provided in Table 1 and Table 2, revised soil and groundwater SSTC have
been developed for the two modelled exposure scenarios (Scenario 1- Lower Basement and Scenario 2- Upper
Basement), which are representative of the proposed basement dimensions, ventilation rates and exposure
parameters. The results of the model are presented within Enclosure B of this letter report.

Note no changes have been made to Scenarios 3 to Scenario 8 inclusive as these scenarios do not consider the
inclusion of a basement. The only exception is Scenario 7, which considers a multi storey residential building
constructed above a basement car park. Scenario 7 has not been considered further in this letter because it
adopts a 10 fold dilution between the basement and the upper floors where residents may reside. Therefore, it is
not representative of the most conservative SSTCs derived.
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5.1 Revised Groundwater SSTC (mg/L)

Based on the revised model inputs (presented in Section 4.0) the results of the risk assessment models (including the odour models) are presented in Enclosure B of this
letter report. Table 3 below provides a comparison of the previously derived SSTC for groundwater as presented within the HHERA Declaration Site (AECOM 2011a), with the
revised SSTC for groundwater presented in Enclosure B.

Table3  Groundwater Scenario 1 and Scenario 2 SSTC
Previous SSTC Revised SSTC Previous SSTC Revised SSTC
Chemical
Derived Proposed Derived Proposed Derived Proposed Derived Proposed
Scenario Scenario 1 — Lower Basement mg/L Scenario 2 — Upper Basement mg/L
Acenaphthene 610 HH# 180 #H 1,900 #it 1800 HHt
Acenaphthylene 300 HH 80 80 910 #it 890 H#H
Ammonia 2,400 2,400 630 630 6,800 6,800 6,800 6,800
Aniline 1,400,000 #t 180,000 180,000 3,800,000 #it 4,000,000 #t
Anthracene 17 #i# 4.6 iddd 50 H#H 50 #Ht
Arsenic, Inorganic - - - - - - - -
Barium - - - - - - - -
Benz(a)anthracene - - - - - - - -
Benzene 21 21 7.7 7.7 95 95 90 90
Benzo(a)pyrene - - - - - - - -
Benzo(b)fluoranthene - - - - - - - -
Benzo(g,h,i)perylene - - - - - - - -
Benzo(k)fluoranthene - - - - - - - -
Bis(2-ethylhexyl)phalate - - - - - - - -
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Chemical

Previous SSTC

Revised SSTC

Previous SSTC

Revised SSTC

Derived

Proposed

Derived

Proposed

Derived

Proposed

Derived

Proposed

Scenario

Scenario 1 — Lower Basement mg/L

Scenario 2 — Upper Basement mg/L

Cadmium

Chromium(lll)

Chromium(VI)

Chrysene

Cobalt

Copper

Dibenz(a,h)anthracene

Dibenzofuran

1,100

##

270

##

3,200

#H#

3100

Dimethylphenol, 2,4-

Ethylbenzene

4,000

##

750

750

13,000

#H#

12,000

Fluoranthene

Fluorene

48

##

13

13

140

##

140

Indeno(1,2,3-cd)pyrene

Lead and Compounds

Manganese

Methylphenol, 2-

Methylnaphthalene, 2-

38

38

4.5

4.5

120

120

110

110
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: Previous SSTC Revised SSTC Previous SSTC Revised SSTC
chemical Derived Proposed Derived Proposed Derived Proposed Derived Proposed
Scenario Scenario 1 — Lower Basement mg/L Scenario 2 — Upper Basement mg/L
Methylphenol, 3&4 1,000 1,000 130 130 2,700 2,700 2,800 2,800
Naphthalene 0.92 0.92 0.24 0.24 2.9 2.9 2.8 2.8
Nickel - - - . - - - -
Phenanthrene 22 #Ht 5.8 5.8 64 #t 64 H#Ht
Phenol 310,000 310,000 39,000 39,000 830,000 830,000 860,000 H
Pyrene 11 #it 2.8 # 29 #it 30 it
Styrene 3,300 HH 840 840 10,000 #it 9,900 HHt
Toluene 160,000 H#H 4000 4000 49,500 #Ht 47,000 ##
TPH Cs-Cs aliphatic ($) 28,000 28,000 7300 7300 90,000 90,000 86,000 86,000
TPH C10-Cy4 aliphatic ($)
7.7 7.7 18 18 14.5 15 14 14
TPH C1o-C1aaromatic ($)
TPH C15-Cys aliphatic i i
TPH C15-Cyg aromatic ) ) ) ) ) )
TPH C29-Cs36 aliphatic ) ]
TPH C9-C36 aromatic ] ] ] - ) )
Trimethylbenzene, 1,2,4- 87 87 22 22 278 280 270 270
Vanadium - - } } - -
Xylenes (total) ($) 650 #it 176 176 2,200 HH 2,070 H#Ht
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e Previous SSTC Revised SSTC Previous SSTC Revised SSTC
emica

Derived Proposed Derived Proposed Derived Proposed Derived Proposed
Scenario Scenario 1 — Lower Basement mg/L Scenario 2 —Upper Basement mg/L

CPAH# - - - - - -

Shading = SSTC exceeds aqueous solubility limit however the derived SSTC is within 10 times the solubility limit.

## = an SSTC has not been determined for remediation purposes as the derived level is at least 10 times greater than solubility limits

# = the solubility limits for individual carcinogenic PAHs are in the order of 10°to 10 mg/L and are assumed to represent the solubility of the CPAH group. The derived SSTC for CPAH is 0.01
mg/L and is considered to be well over the solubility limits and has therefore not been adopted.

CPAH = carcinogenic PAHs and includes: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenz(a,h) anthracene and indeno
(1,2,3-cd)pyrene (see text for details)

Italics= odour SSTC (were lower than human health SSTC)

$ = SSTC is greater than 10 times the saturation/ solubility limit and has been adopted on the following basis: TPH fractions: SSTC has been adopted as it is not considered appropriate to exclude
this complex and chemically diverse group of chemicals based on the solubility/ saturation characteristics of an analytical surrogate.

Key Assumptions:

90f18

The derivation of SSTCs has been based on plans and design assumptions provided by Lend Lease .

The development of SSTCs has assumed that tar will be removed from the immediate vicinity of outer basement walls to the extent practicable, and basement design and
engineering controls should ensure that tar seepage into basements does not occur.

There are significant biodegradation processes occurring within sub-surface soils based on measured oxygen concentrations beneath the sub-surface. To account for
these biodegradation processes, a 10 fold factor (Davis 2009) has been adopted for site specific target criteria for soil for the paved and unpaved areas of the Site, where
biodegradation processes are considered to be significant.

Risks associated with mixtures of chemicals have been modelled by applying proportional risks as follows: BTEX (HI 0.25 each), PAH (HI 0.2), TPH (HI 0.25 total for
aliphatic and aromatic per fraction), all other chemicals HI = 1.

The lower and upper basements have been modelled using a water seepage model adopted from Water 9 (USEPA, 1994).
In the lower and upper basements a windspeed of 0.03 m/sec within the basements (Scenario 1 and Scenario 2) has been modelled
Chemicals are assumed to be volatile if Henry's Law constant is greater than 1 x 10° atm-m*mole (USEPA,2004)

In basement scenarios (Scenario 1 and Scenario 2) it has been assumed that no more than two walls will be in contact with contaminated soil / groundwater (with
Scenario 1 also considering exposures to the floor). Based on building plans provided by LL, it has been assumed that basement areas will be compartmentalised with
each compartment adjacent to basement areas leaving a maximum of 2 exposed walls.

The basement groundwater retention wall system will comprise a diaphragm wall (or equivalent), extending to and keyed into bedrock, with a reinforced concrete
basement wall, constructed on the inside. A sealed plenum constructed immediately inside the reinforced concrete basement wall will include: (a) passive ventilation to
the atmosphere; and (b) dish drains that will drain any seepage.
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5.2 Revised Soil SSTC

Based on the revised model inputs (presented in Section 4.0) the results of the risk assessment models (including the odour models) are presented in Enclosure B of this
letter report. Table 4 below provides a comparison of the previously derived SSTC for soil, as presented within the HHERA Declaration Site (AECOM 2011a), with the revised
SSTC for soil shown in Enclosure B.

As discussed in the HHERA Declaration Site (AECOM, 2011a), unsaturated soil impacts are not likely to exist adjacent to the lower basement wall. Therefore no soil SSTCs
have been derived for Scenario 1 receptors.

Table 4 Soil SSTC Scenario 2 Upper Basement

Previous SSTC (HHERA Declaration Site) Revised SSTC
Chemical

Derived Proposed Derived Proposed
Scenario 2 — Upper Basement
Acenaphthene 22,200 H#Hit 90,000 H#Hit
Acenaphthylene 35,800 ## 146,000 ##
Anthracene 1,190,000 H#Hit 4,900,000 H#Hit
Arsenic, Inorganic - - - -
Benz(a)anthracene - - - -
Benzene 15.3 15 62 62
Benzo(a)pyrene - - - -
Benzo(b)fluoranthene - - - -

Benzo(k)fluoranthene - - - -

Benzo(g,h,i)perylene - - - -

Chromium(lll), Insol. Salts - - - -

Chromium(V1) - - - -

Chrysene - - - -

Copper - - - -

Dibenz(a,h)anthracene - - - -
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Previous SSTC (HHERA Declaration Site)

Revised SSTC

Chemical

Derived Proposed Derived Proposed
Scenario 2 — Upper Basement
Dibenzofuran 174,000 H#Hit 709,000 H#Hit
Ethylbenzene 602 600 2,500 #it
Fluoranthene - - ) )
Fluorene 51,400 ## 210,000 #H#
Indeno(1,2,3-cd)pyrene - - - -
Lead - - - -
Methylnaphthalene, 2- 1,080 1,100 4,400 fidid
Methylphenol, 3&4 8,800 8,800 36,000 36,000
Naphthalene 40.8 41 170 170
Phenanthrene 319,000 #it 1,300,000 #it
Pyrene 1,840,000 ## 7,500,000 ##
Toluene 6,040 6,000 25,000 Hit
TPH C06-C09 aliphatic ($) 3,360 3,400 14,000 14,000
TPH C10-C14 aliphatic ($)
TPH C10-C14 aromatic () 13,000 13,000 53,000 53,000
TPH C15-C28 aliphatic
TPH C15-C28 aromatic ] ) ] )
TPH C29-C36 aliphatic
TPH C29-C36 aromatic ) ) ) )
Trimethylbenzene, 1,2,4- 14.3 14 58 58

Vanadium
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Xylenes (total) 856 #H 3,500 #H

Zinc - - - -

CPAH - - - -

Notes:

Shading = SSTC exceeds saturation limit however the derived SSTC is within 10 times the saturation limit.

## = an SSTC has not been determined for remediation purposes as the derived level is at least 10 times greater than saturation/ solubility limits, therefore maximum vapour phase concentration of
chemical cannot result in unacceptable risk level.

CPAH = carcinogenic PAHs and includes: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenz(a,h) anthracene and indeno
(1,2,3-cd)pyrene (see HHERA — Declaration Site (AECOM, 2011a) for details)

Italics= odour SSTC (where lower than human health SSTC)

$ = SSTC is greater than 10 times the saturation/ solubility limit and has been adopted on the following basis: TPH fractions: SSTC has been adopted as it is not considered appropriate to exclude
this complex and chemically diverse group of chemicals based on the solubility/ saturation characteristics of an analytical surrogate up to the maximum observed concentrations on site of TPH Cs-Co
7,500 mg/kg, C10-C14 70,000 mg/kg and Cys+ 130,000 mg/kg.
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5.3 Key Assumptions Relating to the Derivation of the SSTCs:
The following key assumptions have been made, in the process of deriving the revised SSTCs:
- The derivation of the revised SSTCs has been based on:

. design assumptions provided by Lend Lease, as shown in Enclosure A.

. the assumption that workers within a loading dock on the lower basement level will work on average an
8 hour day, 240 days per year for a maximum period of 30 years.

- The development of SSTCs has assumed that tar will be removed from the immediate vicinity of outer
basement walls to the extent practicable, and basement design and engineering controls should ensure that
tar seepage into basements does not occur.

- The current theoretical estimation of soil concentrations within indoor and outdoor air is based on patrtitioning
modelling which has been demonstrated to overestimate concentrations between 10 -1,000 fold. To account
for this conservatism, an adjustment factor of 10 has been applied. In all scenarios a soil partitioning factor
of 10 has been applied to BTEX, TPH (fractions Cs-Cg and C10-C14 to account for the over-conservative
nature of vapour modelling associated with these chemicals (CCME, 2008b and CRC Care, 2010)

- Risks associated with mixtures of chemicals have been modelled by applying proportional risks as follows:
BTEX (HI 0.25 each), PAH (HI 0.2), TPH (HI 0.25 total for aliphatic and aromatic per fraction), all other
chemicals HI = 1

- Chemicals are assumed to be volatile if Henry's Law constant is greater than 1 x 10”° atm-m*mole
(USEPA,2004)

6.0 Results of the Revised SSTCs

In accordance with the scope of this report, AECOM has developed revised SSTCs (for soil and groundwater) for
the proposed lower and upper basement car park areas.

The revision of the SSTCs was undertaken to assess the impact of the potential reduction in the proposed air
exchange (or ventilation) rates within selected areas of the proposed basement car park, revised basement
dimensions and to account for workers within a loading dock on the lower basement level.

Original SSTCs were modelled on a predicted ventilation rate of 4 air exchanges per hour for a basement with
dimensions of 25 m wide by 25m long. Based on the information provided by Lend Lease (Enclosure A), the
revised SSTCs consider a reduced air exchange rate and larger basement dimensions within the upper and lower
basement car park areas. Additionally, exposure assumptions within the lower basement now consider
commercial workers within the lower basement working an 8 hour day, 240 days per year for 30 years.

The SSTCs for soil and groundwater presented in the HHERA Declaration Site (AECOM, 2011a) have been
compared to the revised SSTCs (refer to Table 3 and Table 4).

Comparison of the previous SSTC (as presented in the HHERA Declaration Site (AECOM, 2011a)) and the
revised SSTC indicates:

Scenario 1 (Lower Basement)

- Revised groundwater SSTCs are lower than the Scenario 1 groundwater SSTCs originally presented in the
HHERA Declaration Site (AECOM, 2011a).

- Unsaturated soil impacts are not considered to occur adjacent to the lower basement walls, therefore no soil
SSTC are presented for Scenario 1.

Scenario 2 (Upper Basement)

- Revised groundwater SSTCs are lower than the Scenario 2 groundwater SSTCs originally presented in the
HHERA Declaration Site (AECOM, 2011a).

- Revised soil SSTCs are greater than the soil SSTCs originally presented in the HHERA Declaration Site
(AECOM, 2011a). Therefore the values originally presented within the HHERA Declaration Site (AECOM,
2011a) are more conservative and therefore considered to be protective of the receptors modelled within
exposure Scenario 2 based on the revised basement dimensions provided by Lend Lease.
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7.0 Conclusions

This letter report presents an assessment of the proposed design modifications, and provides a comparison of the
revised SSTCs with the previously approved SSTCs presented within the HHERA Declaration Site (AECOM,
2011a). The conclusions provided within this letter are based on revisions to a number of assumptions, as
presented in Section 4.0, to account for the modification to the lower and upper basement design and use. The
proposed design modifications considered within this letter include:

- amending the proposed ventilation rates within the lower and upper basements (in particular, reducing the
daily average ventilation rates to less than 4 air exchanges per hour, to reflect the likely basement and the
ventilation system design and operation);

- amending the actual shape and size of the basement car park areas (to which the public will have access)
(in particular revising them from an indicative area of 25 m x 25 m x 3 m height to an area of 50 m x 50 m x
4.5 m height based on the proposed basement design); and

- amending the use of the lower basement level to also include a loading dock utilised by full time workers in
addition to a commercial/residential car park.

As a conservative approach, AECOM has adopted the lowest calculated ventilation rates provided by Lend Lease,
as reduced ventilation rates (likely required to optimise building energy use) influence the potential risks
associated with vapour inhalation at the Declaration Site. The adopted value is based on calculated ventilation
rates for the basement designed for the Barangaroo ORWS.

The revised groundwater SSTCs for Scenario 1 and 2 are lower than those previously calculated. That is, the
values originally presented within the HHERA Declaration Site (AECOM, 2011a) are less conservative; and based
on the revised basement design and use, may not be protective of the Scenario 1 and 2 receptors. AECOM
considers the revised groundwater SSTCs should be adopted in place of those in the HHERA Declaration Site
(AECOM, 2011a) by the Remedial Action Plan (RAP) for the Declaration Area.

The revised soil SSTCs for Scenario 2 are greater than the SSTCs originally presented in the HHERA Declaration
Site (AECOM, 2011a). That is, the values originally presented within the HHERA Declaration Site (AECOM,
2011a) are more conservative and therefore are considered to be protective of the receptors modelled within
exposure Scenario 2 based on the revised basement plans provided by Lend Lease.

AECOM notes that the conclusions provided within this letter report are specific to the adopted assumptions, and
should the proposed development deviate from these assumptions, the impact to derived SSTCs should be
reviewed.

8.0 References

AECOM, 2011a. Human Health and Ecological Risk Assessment -Declaration Site (Development Works)
Remediation Works Area — Barangaroo (HHERA Declaration Site). AECOM Australia Pty Ltd, 9 June 2011.

CRC Care, 2011. Health Screening Levels for Petroleum Hydrocarbons in Soil and Groundwater, Summary for
NEPC Consultation, E. Friebel and P Nadebaum, September 2011, CRC for Contamination Assessment and
Remediation of the Environment.

CCME 2008. Canadian Soil Quality Guidelines: Carcinogenic, Other Polycyclic Aromatic Hydrocarbons, Scientific
Support Document, Environment Canada. January 2008.

Fitzpatrick, C., (2012) Subject: 12013 - Basement Airchange Study - Basements &
Infrastructure. [email] Message to Lee, a. (amanda.lee@aecom.com). Sent 16 April 2012.

ENVIRON, 2011, Site Audit Report., ENVIRON Australia Pty Limited, 14 July 2011
9.0 Limitations

This document was prepared by AECOM Australia Pty Ltd (AECOM) for the sole use of Lend Lease (Millers
Point) Pty Ltd, the only intended beneficiary of our work. Any advice, opinions or recommendations contained in
this document should be read and relied upon only in the context of the document as a whole and are considered
current to the date of this document. Any other party should satisfy themselves that the scope of work conducted
and reported herein meets their specific needs before relying on this document. AECOM cannot be held liable for
any third party reliance on this document, as AECOM is not aware of the specific needs of the third party. No
other party should rely on the document without the prior written consent of AECOM, and AECOM undertakes no
duty to, nor accepts any responsibility to, any third party who may rely upon this document.
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This document was prepared for the specific purpose described in our proposal dated 14 October 2011 and as
agreed to by Lend Lease (Millers Point) Pty Ltd. From a technical perspective, the subsurface environment at any
site may present substantial uncertainty. It is a heterogeneous, complex environment, in which small subsurface
features or changes in geologic conditions can have substantial impacts on water and chemical movement.
Uncertainties may also affect source characterisation assessment of chemical fate and transport in the
environment, assessment of exposure risks and health effects, and remedial action performance.

AECOM'’s professional opinions are based upon its professional judgement, experience, and training. These
opinions are also based upon data derived from the testing and analysis described in this document. It is possible
that additional testing and analysis might produce different results and/or different opinions. AECOM has limited
its investigation to the scope agreed upon with its client. AECOM believes that its opinions are reasonably
supported by the testing and analysis that have been done, and that those opinions have been developed
according to the professional standard of care for the environmental consulting profession in this area at the date
of this document. That standard of care may change and new methods and practices of exploration, testing,
analysis and remediation may develop in the future, which might produce different results. AECOM'’s professional
opinions contained in this document are subject to modification if additional information is obtained, through
further investigation, observations, or validation testing and analysis during remedial activities.

All rights reserved. No section or element of this document may be removed from this document, extracted,
reproduced, electronically stored or transmitted in any form without the prior written permission of AECOM.

Kind regards,

Angela Ruthenberg Amanda Lee
Environmental Scientist Associate Director- Environment
angela.ruthenberg@aecom.com Amanda.Lee@aecom.com

Mobile: +61 417 755 407
Direct Dial: +61 2 8234 0754 Direct Dial: +61 2 8934 0457
Direct Fax: +61 2 8934 0001

Enclosures
Enclosure A: Ventilation parameters provided by Lend Lease.
Enclosure B: Revised SSTC Calculations Scenario 1 and Scenario 2

Enclosure C: Comparison of Scenario 1 SSTC Groundwater to ORWS Groundwater Data
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provided by Lend Lease
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Amanda,

| have attached the corresponding zone drawings which
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Thanks again.

Cole.
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>From: Cole Fitzpatrick
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here are my results, let me know if you have any questions.

have a good weekend.
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|100% Air Quantity

Space Area - m2 Height - m Volume - m3 No of Cars L/s per Car Current Design - L/s Arch/hr
B1 COMMERCIAL 11,567 3.75 43,346 402 250 100,500 8.35
B2 COMMERCIAL 5,052 2.68 13,539 158 250 39,500 10.50
B2 NORTH COMMERCIAL 2,369 2.67 6,325 82 250 20,500 11.67
B2 RESIDENTIAL 3,570 2.68 9,568 135 150 20,250 7.62
C3/C4 DOCK 3,220 6.03 19,401 28 1500 42,000 7.79
C4/C5 DOCK 2,460 5.08 12,487 37 750 27,750 8.00
|scenario 1 - 25% Min. Flow |

Space Area - m2 Height - m Volume - m3 No of Cars L/s per Car Current Design - L/s Arch/hr
B1 COMMERCIAL 11,567 3.75 43,346 402 250 50,041 4.16
B2 COMMERCIAL 5,052 2.68 13,539 158 250 19,668 5.23
B2 NORTH COMMERCIAL 2,369 2.67 6,325 82 250 10,207 5.81
B2 RESIDENTIAL 3,570 2.68 9,568 135 150 10,083 3.79
C3/C4 DOCK 3,220 6.03 19,401 28 1500 25,900 4.81
C4/C5 DOCK 2,460 5.08 12,487 32 1500 17,113 4.93
|scenario 2 - 0% Min. Flow |

Space Area - m2 Height - m Volume - m3 No of Cars L/s per Car Current Design - L/s Arch/hr
B1 COMMERCIAL 11,567 3.75 43,346 402 250 41,875 3.48
B2 COMMERCIAL 5,052 2.68 13,539 158 250 16,458 4.38
B2 NORTH COMMERCIAL 2,369 2.67 6,325 82 250 8,542 4.86
B2 RESIDENTIAL 3,570 2.68 9,568 135 150 8,438 3.17
C3/C4 DOCK 3,220 6.03 19,401 28 1500 22,400 4.16
C4/C5 DOCK 2,460 5.08 12,487 32 1500 14,800 4.27
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