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The 'a.pproach- to treatment of the uﬁsatmated zone will depend on:

* The preseﬁce (or absence) of elevated concenirations of PAHs (above the NEPM HIL F guideline)} in
soils; . o

¢ The results of the proposed quantitative risk assessment (to derive soil guidelines for TPH and BTEX
compounds) — that is, whether the concentrations in soil exceed the risk — based guidelines; and

* Determination of the NSW EPA regarding the SRoH, which the site may, or may not pose (this is
likely to be primarily related to unacceptable off site groundwater impacts - jmpactto groundwater
will be derived from impacted soil, and therefore, remediaﬁon of soils’ may be driven by the required

groundwater remediation end points).

Based on the nature of the soil'impacts, and assuming that some form of soil remediation may be required
(to meet the yet to be determined remediation end points), the remediation 'techno‘logy‘ considered most
-appropriate for impacted soils Within_ the unsaturated zone is soil vapour extraction.

A soil vapour extraction system instalfed at the site may have a relatively large radius of influence (and
therefore be efficient with respect to capital and operating costs) due to: '

e The (possible) favourable air permeabilities within the impacted unéaturatéd‘ zore (base'd on the
interpreted geology); and

. The presence of an overlying clay layer and surface seal of concrete, which will aid in concentrating
air flow within the impacted zone.

However, the geology encountered across the site suggests that the soil permeabilities within the
unsaturated (and saturated) zones are likely to vary. Consequently, soil vapour extraction piiot testing
within the various soil types would be required to determine the applicability of this technology to all or
 portions of the site. '

Soil vapour extraction may also be coupled with a pump and treat groundwater system (onsaturated zone
treatment), to promote remediation of aquifer soils exposed within the cone(s).of depression during
groundwater abstraction.

Remediation by soil vapour extraction would not result in large scale interruption of site operations
(which would occur using excavation as the preferred remedial approach). Soil vapour extraction is also

likely to remediate the impacted soils more quickly than bioventing or natural attenuation processes, and
therefore:

* Form a more effective transport control mechanism to prevent phase transfer of impacts from the
adsorbed to dissolved phase; and

* More effectively reduce ongoing impacts to groundwater,

Bioventing was ranked equal first with soil vapour extraction using the Remediation Technology Review
Matrix. However, due to the additional benefits provided by soil vapour extraction (volatilsation) when.
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‘compared with bio-venting, soil Vapour extraction is selected as the preferred approach. The next

preferred approach is excavation.

3.5.2 Saturated Zone Treatment

Remediation options for the saturated zone treatment comprise:

Passive Skimming — passive _skirhnﬁ'ﬁg.is employed for the recovery of PSH. Rates of PSH re’co;iery
are dependent on inirinsic permeability of the formation, groundwater gradients, the number of
passive skimmers employed and the frequency at which the skimmers are emptied;

Active Skimming - active skimming is employéd for the recovery of PSH. Active skimmers are
powered using compressed air. As with passive'skﬁnfning, rates of PSH recovery are dependent on
intrinsic permeability of the formation, groundwater gradients and the number of skimmers
employed. However, active skimmers automatically and continuously (while PSH is present) transfer
the recovéred PSH into storage containers. Therefore, active skimming potentially requires less
maintenance, while recovering greater volumes of PSH when compared wrfh passive skimming;

Pump and Treat (Single or Multip_le Bore Extradtion) — pump and treat technologies through
groundwater abstraction from recovery wells may be employed to recover both PSH and groundwater

(total fluids pumping)_, or exclusively groundwater. Application of a (bore extraction) pump and treat

approach may:
- Remove PSH and dissolved phase imp-acts in groundwafer;
- Réstrict/_reduce continued niig:ration of the dissolved phase fmpacts off the site; and

- Ifrequired, de-water the aquifer sufﬁciénﬂy to allow soil vapour extraction to be conducted
(to address adsorbed phase impacts currently located within the saturated zone.

Prior to implementation of this technology, a series of pumping tests would be required to assess the

aquifer properties and-to enable selection of the most suitable recovery well option (locations,
pumping rates, etc)

Pump and Treat (Interception Trench) — interception trenches are typically used in shallow
groundwater environments, where active recovery (groundwater abstraction) of PSH and/or dissolved
phase impacts via bores is not considered viable/efficient. Trenches are typically employed in low-
flow environments to enhance groundwater recovery rates (by exposing large areas of the aquifer).
Trenches are (generally) not applied in deeper groundwater environments, particularly those within

sandy soil conditions, as considerable shoring (support) works would be required to facilitate their
construction and installation;

Multiphase Extraction — multiphase extraction uses a high vacuum system to recover PSH and
dissolved phase impacts, while also extracting vapours and therefore promoting remediation of
adsorbed phase hydrocarbon impacts. Multiphase extraction can be conducted through the use of a

WSYDT\PROJECTS\PROJECTSIS1556\PROJECTEVI44 LANSVALE RAP\REPORT\R001-C.DOCKS-JUL-03

3-10 URS



)

Remediation Goals and Methods : SECTION 3
Analysis

vacuum truck or a permanent vacuum Well system. Success of multiphase extraction is dependent on
favourable aquifer peﬁneabﬂities, and amenability of the adsorbed phase iriipacts to soil vapour
cxtraction techniques (see above section on soil vapour.extraCtion). ‘Implementation of a permanent
vacuum well system would require a trial to assess the suitability of this teéhnology to the site
specific conditions. Results of the trial ‘ar_e;_élso required to enable a detailed design of the system,

. including the numbers of extraction wells tequired, and the depth, construction and spacing of the

wells; -

Bio-sparging — bio-sparging is used to promote remediation of dissolved phase and adsorbed phase
hydrocarbon impacts (paﬁicularly those within the saturated zone) through the intréductioﬁ of air (or
puré oXygen) using an air compressor. Successful application of this approach relies on favourable

vertical and lateral hydraulic conductivies and the amenability 'olf the contaminant to biodegradation.

'Inap‘propriéte application can result in the 'spreading- of contamination and generation of vapour phase '

impacts. Rates of remediation are dependent on contaminant biodegradafion rates;

Air Sparge with SVE — air sparging with soil vapour extraction is used to promote remediation of
dissolved phase and adsorbed phase hydrocarbon impacts (within the saturated and unsaturated zone),
and more rarely, PSH. Air spargijlg comprises introduction of air (or pure oxygen) u_Sin_g anair '
‘cohﬁpreséor._ The introduced air promotes bioremediation, while also stripping volatile components of
hydrocarbon impacts from the adsorbed and dissolved phases; and PSH. _Stripped volatiles (present

as & vapour phase) are collected by the soil vapour extraction system. Success of air sparging with
soil vapour éxtraction‘ is dependent on favourable permeabilities (within the saturated and unsaturated
zones), and the amenability of the contaminants to biodegradation and volatilisation. Typically,
implementation of an air sparging system would reqiiire a series of aquifer and sparge tests;

Reactive Barrier Wall — a reactive barrier system comprises passive treatment of impacted
groundwater as it passes through a medium engineered to remediate the relevant contaminants of
concern. The system will not address soil impacts within the saturated zone. Such systems require
extensive piiot trials and post installation monitoring to ensure bre'cikthrough of contamination does
not occur. Reactive barrier systems are typically installed in shallow, low flow environments;

Containment — containment comprises construction of barrier system which prevents movement of
impacted groundwater (beyond the area identified as;‘requiring containment). Such systems would
tequire construction of cement-bentonite slurry walls (or the like) from the surface to a lower
confining layer of the contaminated aquifer. Post installation monitoring would be required to ensure
leakage from the containment area was not occurring; and '

Natural and/or Enhanced Attenuation ~using natural biodegradation (aerobic and anaerobic) to
remediate dissolved and adsorbed phase impacts with or without hydraulic control, depending on

regulatory requirements and nearby sensitive receptors. This is unlikely to occur where contaminants

are at levels which are toxic to bacteria. Process may be enhanced through the addition of nutrients
and oxygen to improve biological activity. Naturally occurring bacteria are stimulated to consume
hydrocarbons through the introduction of Inorganic nuirients (nitrogen and phosphorous) and oxygen
into the groundwater. Oxygen supply to the groundwater is the most important aspect of the system.
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Degradation of hydrocarbons usually requires approximately three kilograms of oxygen per one
kilogram of hydrocarbon, Oxygen can be supplied using air sparging, addition of hydrogen peroxide .
slurry, or other oxygen- releasing agents such as calcium or magnesium peroxide slurry. Nutrient and
okygen agents can be added to the sub-surface using well points or infiliration sumps or galleries, or
even pressure injected across a grid covering the treatment zone. Alternatively, oxidation agents can
be added directly to open excavations. The effectiveness of this approéch isdependent onthe
amenability of the contaminant to bio-degradation, and the rates of biodegradation.

PSH Impacts

of recovery Of PSH are possible. The remediation techinology considered ;ﬁost appropriate for PSH
removal is pump and treat (bore extraction). ‘

PSH was detected in rﬂonitoring wells LMW1, LMW2 and‘LMW4. Baildown tests indicate varying rates

Pumip and treat (total fluids pumping) is the approach most likely to (rapidl'y) remove PSH, since it will
create a localised cone of depression, encouraging movement of PSH towards the extraction well.
Creation of a localised cone of depression will also aid in preventing continued off site migration of
impacted groundwater., ' S '

A total fluids pumping system would be pneumatically driven by a compressor. The extracted fluids
(water and PSH) would be separated prior to treatment and/or disposal,

The PSH remediation approaches ranked 2 and 3 using the Remediation Technology Review Matrix is
active skimming and passive skhming; respectively. Active and passive skimming will not co-produce
impacted groundwater. However, due to the shallow groundwater gradient present at the site, this
approach is unlikely to rapidly remove PSH, since flow of PSH into the recovery wells will be governed
by the prevailing groundwater flow conditions (velocities). Furthermore, active and passive skimming
are unlikely to effectively capture the PSH plume.

3 .

Dissolved and Adsogbed Phase

Elevated concentrations of TPH and BTEX compounds were detected in soil (within the saturated Zong)
and groundwater in the vicinity of the USTs. Elevated concentrations of C1o-Cas TPH and PAHs were also
detected in groundwater at LMW13. The composition of the TPH impact in groundwater at LMW 13 is
different to that found near the USTs, indicating a possible second (separate source) of impact.

The elevated concentration of adsorbed phase hydrocarbon impacts within the saturated zone will act as a
continuing source of groundwater impact. Therefore, if required, remediation of the saturated zone
should address both the dissolved and adsorbed phases of impact.

Recovery tests indicate that the average hydraulic conductivity at the site is approximately 0.48 m/day.
Such conductivities are generally conducive to the implementation of air sparging. Air sparging acts by:

* Stripping hydrocarbons from both the adsorbed and dissolved phase; and
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. Providing naturally occurring bacteria within the impacted zone with OXygen, promoting

- bicremediation (also known as bio-sparging) of dissolved and adsorbed phase.

However, since the conductivity values range by almost two orders of magnitude, there inay be some

areas of the site (where conductivites are low) in which air sparging may not be successful. Alternative
schemes to air sparging comprise: ‘ '

. Pump and treat combined with soil vapour extraction. (to address adsorbed phase impacts within the
aquifer exposed by groundwater depression during pumping); or '

- ®  Multiphase extraction.

- However, similar t_d air Spérging', the effectiveness of the soil vapour extraction components of both of the
above alternatives is limited in areas of low permeabilities, As discussed in Section 3.5.2, trials tests are
required to assess the applicability of these technologies to all, or portions of the site,

Ultimately, the requirement to address the dissolved and adsorbed phase impacts within the saturated )

zone will depend on the potential risks lﬁosed by the remaining impacts (following removal of the PSH),
as determined bya quantitative_risk assessment, and/or the NSW EPA. '

The s'ahlrated zone 'rémediation approaches ranked 1, 2 and 3 using the Remedjation Technology Review
Matrix are:

1) Air sparging;
2) MuIti—phase extraction and bio-sparging (equal second); and

3) Pump and Treat — bore extraction.
3.6  Net Present Value Analysis s

3.6.1 General °

Tables 4 to 6 present a Net Present Value Analyses for the three strategies considered most applicable
(based on the rankings derived from the Remediation Technology Review Matrix) to each remediation
goal. As detailed in Section 3.3, the remediation goals are:

*  Remove all primary sources of potential impact;

* Remove PSH;

. Reinediate sub-surface impacted soil to a standard suitable for ongoing commercial/industrial land
use;
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*  Remediate dissolved phase impact to groundwater such that it does not pose an unaccepiable risk to
human health or the environment (as defined through a quantitative risk assessment or the NSW
EPA’s SRoH determination); '

*  Implement a groundwater monitoring program to measure the effectiveness of the remediation
* activities. The-program should be designed to demonstrate that the remediation activities have
effectively removed the potential risks which the impacts may pose, based on the achievement of

risk based or NSW EPA determined criteria; and -

. Dempnstrate that the potential impacts from the residual hydrocarbons (following remediation) are
suitably limited and appropriate based on the site and surrounding land uses, contaminant -
concentrations, retardation rates and exposure pathways. ' '

The Remediation Technology Review Matrix provides options for assessment of technologies to address
the unsaturated and saturated zones. However, the remediation goal covering remediation of sub-surface
impacted soils, involves both the saturated and unsaturated zones. Consequently, the Net Present Value
Analysis for remediation of sub-surface impacted soils is divided into:

. Impacted soils within the unsaturated zone; and
* Impacted soils within the saturated zone.

‘Since the remediation strategies to address impacted soils within the saturated zone are also aimed at
remediating dissolved phase groundwater impact, the remediation goals for these media are combined for

. the purposes of the Net Present Value Analysis.

It is important to note that the Net Present Valuc Analysis costs are broad estimates and are not intended
to be used as precise remediation cost estimates. Rather, the annual costs and net present value estimates

have been prepared to compare the projected remediation costs and provide a basis for selection of the
preferred remediation strategy.

3.6.2 Primary Soiirces of Impact .

As detailed in Section 3.5, the only practical means available to remove primary sources of impact is to
assess all existing potential primary sources, and remove/repair or abandon those found to be contributing
to impact at the site. Therefore, 2 Remediation Technology Review Matrix and Net Present Value
Analysis have not been completed for this remediation goal.

3.6.3 Remove PSH

The Net Present Value Analysis (Table 4) indicates that passive skimming is the preferred approach for
the removal of PSH at the site. However, as indicted in Table 4, passive (and active) skimming is likely
to take far longer to remove the PSH than total fluids pumping. Since PSH forms an ongoing source for
dissolved and adsorbed phase impacts, URS recommends total fluids pumping as the preferred

WSYDIWPROJECTS\PROJECTSIS1556\PROJECTSH 44 LANSVALE RAP\REPCRT\RO01-C.DOCIS-JUL-03

s URS



Remedi_ation Goals and Methods : SECTION 3
Analysis |

remediation approach. Total fluids pumping will also contribute to remove some of the impacted
(dissolved phase) groundwater from under the site while in operation, and help to control the continued
migration of PSH, It may also facilitate soil vapour extraction of impacted soils within the cone of
depression created by the total fluids pumping. '

3.f6.4. Remediation of Sub-Surface Soil — UnSaturated Zone

The Net Present Vaiue_ Analysis (see Table 5) indicates that soil vapour extraction-is the preferred
approachi for the removal of adsorbed phase impacts at the site. ‘Soil vapour extraction is likely to-achieve
the remediation goal quicker than bio-venting, and is likely to be Joss expensive than excavation (based
on the indicative depths required to remove impacted §oi-ls). As discussed in Section.3.6.5 (below), soil.
vapour extraction could also form part of the selected remediation strategy for the adsorbed phase in the
saturated zone and dissolved phase hydrocarbon impact. Remediation of the unsaturated zone will be
driven by the propoSed‘quantitative-rjsk assessment and/or the NSW EPA.

3.6.5 Rem_ediation_ of Sub.-Surface" Soil (Saturated.Zone) and DisSoEvéd
Phase Groundwater | : :

As previously discussed, remediation of the Saturated zone (adso;bed and. dissolved phase impacté) will ;
‘be driven by the results of the proposed additional investigations (to delineate the extent of on site and off

site soil and groundwater impacts), quantitative risk assessment, and/or by the NSW EPA’s assessment of
whether the site poses a SRoH.

The Net Present Value Analjrsis (see.Table 6) indicates that air sparging with soil vapour extraction is the
preferred approach for the remediation of adsorbed and dissolved phase impacts at the site. Air sparging
with soil vapour extraction is likely to more rapidly achieve the remediation goals than either bio-
sparging or multi-phase extraction, while:

. Generating less waste streams than mt;lti—phasé extraction; and

-

& Minimising the potential for migration of vapour phase impacts into site buildings or under adjacent

properties, as may occur with bio-sparging (which does not have a soil vapour extraction component
to the remedijation system),

However, as previously discussed, air sparging may not be suitable for all areas of the site, based on the
large variation in hydraulic conductivities across the site. Consequently, a mixed approach, which may
employ both. air sparging and other alternative remedial options (such as multi-phase extraction or pump
and treat) may be required. It is noted that air sparging can cause the lateral spreading of impacted
groundwater. Consequently, should air sparging be proposed near to a site boundary, an accompanying
form of plume control (pump and treat) may be required.

Final selection of the preferred remediation system will be driven by:
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The results of the proposed additional investigations (further on and off site assessments and a site
specific quantitative risk assessment);

- © NSW EPA’s determination of the site with respect to SRoH issues; and .

e Pilot test results.

3.6.6 G,ro‘undw_ater Monitoring Program

. A groundwater monitoring event will be conducted immediately prior to the commissioning of the

selected remedial system. Following commissioning of the system, quarterly groundwater monitoring
events will be conducted to assess the effects, efficacy and progress of remediation works. Quarterly
groundwater monitoring events will continue following decommissioning of the system. Hydrocarbon
impacts will be considered to have been removed from the dissolved phase when groundwater samples
collected from three consecutive (quarterly) groundwater monitoring events meet the remediation end
points. Groundwater samples will be collected from all on site and off site monitdﬁng wells.
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41 Introduction

This section describes the processes involved in the remediation of the site using the approaches detailed

in Section 3. Section 4.2 details the general approach to site remediation, while Section 4.3 describes the
staging of the remediation program. : . _

4.2 Remediation Preparation

421 Pilot Studies

The favoured approaches to rémediatiog of the site (comprising total fluids pumping, soil vapour
extraction and ai.r'spa;ging) were selected based on:

. Handex description of the site geol’ogj;

* Hydrogeological data (hydraulic conductivities);

e Distribution and nature of impacts to soil and grdundwater; and

* Probability and efficiency of the a-pproac_h‘meeting the remediation goals and end points.

However, to quantify the potential effectiveness of the selected approach, pilot studies are required.
These pilot tests will comprise:

e Trials of total fluids pumping for the recovery of PSH: and

*  Pilot soil vapour extraction, aquifer pumping and air s;ian'r_lg tests in areas of site identified as having
differing geology and hydraulic conductivities.. :

The results of the pilot tests will be used to design the remédiation system(s) required to remove the PSH
and, if required, address impacts within the saturated and unsaturated ZOne.

4.2.2 Council Notification/Approval for Remediation Works

Local council approval may be required for the remediation works. A trade waste agreement from

Sydney Water might also be required, should the remediation approach require the disposal of recovered
groundwater (after treatment) to sewer.

4.2.3 Environmental Management Plan

The EMP will provide guidance on the following issues associated with the remediation works:
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Environmental — management and monitoring of soil, groundwater, noise, odour and dust generated
during the installation and operation of the remediation system;

‘Waste management — management of waste materials generated during the instailation and operation

of the system. This may include impacted soil and groundwater, PSH and spent activated carbon (if
required);. : ‘ : :

Contingency Planning — approach to encountering unexpected conditions which might occur during
remediation;

Hours of Operation — definition of the hours of operation, as stipulated by Council in jts approvals
for the remediation works; :

Healthand Safety — required pefsbnal protective equipment, safe work protocols; and

Emergency Procedures - protocols in base of failure of the system which may cause harm to human
health and the environment. Contact numbers for Mobil, URS and emergency service will also be
made available to all personnel. '

The EMP will be pl:e_pared by an appropriately qualified environmental consultant.

'4.2.4 Operation and Maintenance Manual

An operation and maintenance manual will be developed for the selected remediation system to outline: -

Monitoring and maintenance requirements (og recording of vapour concentrations, vapour pressure
air pressure and servicing of site equipment, water effluent sampling);

S

Required frequency of moniforing;
Emergency and Mobil GRA contact numbers;
| Shutdown procedures™(on site and rémote); and

. Personal protective equipment requirements,

4.2.5 Site Works

Preparatory remediation works conducted at the site will comprise:

Implementation of the sections the EMP relevant to installation of the remediation system;
Conducting pilot studies (as detailed in Section 4.2.1);

Training of site personnel in emergency procedures; and
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*  Installation of the remediation system, which may include drilling, monitoring well installation,
trenching and connection of air compressors and blowers to the nominated sparge and soil vapour
extraction points and PSH recovery wells.

4.26 Health & Safety Management
A]l work conducted at the site as part of the remediation process shall comply at a minimum with:

*  ExxonMobil Module 1- General Requirements for Health and Safety Management;

- * Requirements of the appropriate regulatory authon'tieé; and

*  Site specific health and safety plan (HASP) prepared as part of the EMP.

'4;3 Remediatidn- Works

In accordance with the requirenients. of the NSW EPA, remediation works will be staged to meét the

~ project objectives. This staging will comprise:

* Stage 1 —removal of primary sources of impact and PSH;

strategy for impacts which the risk assessment and/or the NSW EPA determine to pose an
unacceptable risk to human health or the environment. ‘

* Stage 2 — delineation of site: impacts, quantitative risk assessment and development of a remedial

The following sections describe the process of the remediation works.

431 Stage1

UST, Fuel Line, Dispenser and Interceptor Testing

One of the remediation goals for the site is to remove all primary sources of impact. To determine
whether primary sources exist, all USTs, associated fuel and vent lines, fuel dispensers and interceptors
will be tested and/or inspected. Should these tests/inspections indicate that a primary source(s) exists, it
should be removed or repaired in accordance with the source control approach developed in this report,
Supetvision and documentation of the removal of USTs, fuel and vent lines, dispensers and interceptors
(if required) will be conducted in accordance with the Mobil Environmental Site Assessment Specification
Module 4 — Tank Excavation dssessments. This includes:

® Inspection of the USTs and fuel lines on removal for rusting, breaches in integrity or evidence of
repairs;
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* Notation of methodologies employed by contractor in the purging and removal of the tanks (and _
subsequent impacted soil excavation), |

Soil Excavation

- Soil which is excavated during the remo%/_al of a primary source of hydrocarbon impact (if required) will

be sampled to assess the suitability of the material for reuse on site (based on a comparison of the
analytical data with the remediation end points). Should the material be unsuitable for on site reuse, it will
be either treated on site prior to reuse (on site), or disposed of to an appropriately licenced landfill facility.
Back Filling/Reinstatement

Material will be ii_rlported to the site to replace that disposed of off site (if required). The imported back -
fill material will be selected on the basis of: _

¢ Conformance to the remediation end points;
* Geotechnical suitability; and
s Cost.

The imported fill will be placed and compacted to an appropriate level of compaction.

PSH Removal

Following removal of potential primary sources of impact, the PSH will be removed from site, The pilot
studies will aim to establish the best location and method for the recovery of the PSH. Methods to be
trialled may include total fluids pumping and groundwater pumping combined with active product

. skimming,

4.3.2 Stage 2

Delineation of Site Impacts

To delineate the extent of the identified site impacts and to determine the potential for this impact to
extend off site, an additional assessment of soil and groundwater conditions on site and to the east and
south of the site will be conducted. This assessment will comprise installation of an additional nine
groundwater monitoring wells; four on site and five off site (see Figure 3). Soil and groundwater samples
will be collected for analysis from each location for the site contaminants of concern (TPH, BTEX and
PAHSs). This work may be undertaken before or concurrently with the Stage 1 works.

WSYD1\PROJECTS\PROJECTS\S1556\PROJECTS 44 LANSVALE RAP\REPCRTIR001-C.DOGYS-JUL-03



Remediation Strategy ' ~ SECTION 4

Risk Assessment and NSW EPA Détermination

Following completion of the additional assessment works, a quantitative risk assessment will be
conducted to determine the potential risks which the soil and groundwater impacts under and beyond the

site (if any) pose to the human health and the environment. The quantitative risk assessment will also be

used to determine remediation criteria for the site chemicals of concern for which there are no relevant
~ criteria endorsed by the NSW EPA. '

The results of the additional investigations and quantitative tisk assessment will be provided to the NSW
- EPA for review. The results of the inVeStigation and risk assessment, and the judgement by the NSW
EPA on the level of the risk posed by the identified on site and offsite impacts, will determine whether
'_remediation of the residual dissolved and adsorbed phase impacts is required.

Implementation of Remediation System for Residual Impacts

Should the additional iﬁvestigation, quantitative risk assessrﬁent and NSW EPA determine that
remediation of the residual impacts is required, the process described in Section 4.2 will be followed to

determine and implement the most appropriate remedidtion system, and ensure that the system is
appropriately managed.

4.3.3 Stage1 and Stage 2 - Remédiation System Monitoring and
' Maintenance ' :

The remedial approaches selected to remove the PSH and address the dissolved and adsorbed phase
impacts (if required) will be regularly monitored to ensure: '

* The system is working efficiently,
* The system is not causing a spread in the contaminant plumes; and

¢ The system is not advérsely impacting on the surrounding environmental quality and amendity (noise,
air and water).

Data will be collected during monitoring visit to:
* Determine the progress of remedial works;
* Estimate the hydrocarbon mass removal; and

* Improve system operation to maximise efficiencies.
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4.3.4 Stage 1 and Post Stagé 2 - Environmental Monitoring

Noise

The remediation system will be fitted with appropriate mufflers and be housed within a shed to minimise
the amount of noise generated. Should the noise levels produced by the system be considered
unacceptable, an upgrade of the system (insulation, installation of additional mufflers) will be made.

Odo_url

Assessment of odours around the site boundaries will be made during each monitoring visit. A _
description of the source, intensity and type of odour (if present) will be recorded in the field notebook.
Should the odour levels be considered offensive, measures will be implemented to suppress the odours to
acceptable levels. : ' ' '

Vapours

The connection points, valves and an air emissions effluent stack (if required) will be monitored for
VOCs to determine any leaks in the system and whether breakthrough has occurred in off gas treatment
(if required), ‘ '

4.3.5 Trigger Levels and Responses

In order to mitigate the potential for adverse impacts associated with the remediation works, action levels
and associated responses have been developed and are listed in the table below.

Action Level | Associated Response ,
Elevated vapour concentrations in utility pits Stop system and reassess system influence and
- vapour migration ~ upgrade or alter system operation

as required,

Elevated vapour concentrations in effhient stack Stop system, replace activated carbon and reassess

(if soil vapour extraction involved) estimates for breakthrough time.

Leaks in system releasing elevated vapour Stop system and repair leakage.

concentrations ‘ ,

Spreading of dissolved phase plume .| Stop system and reassess operation and areas of

_ influence.

System generating excess noise _ Stop system and upgrade muffler and insulation.

Vapour concentrations in soil vapour extraction Stop system for period of days, then restart and

wells low (if operated) assess vapour concentrations. If elevated
concentrations do not return, consider decommission
system (if validation likely to be achieved) or alter
sparge and soil vapour extraction schedule.
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' Remediation Strategy - SECTION 4

4.3.6 PSH Remediation Implementation Schedule

URS ﬁnderétand that Mobil wish to commence PSH removal works as soon as possible. On this basis,
the following implementation schedule is proposed:

‘ Activity ‘ , : Implementation Date
Pilot testing o Angust 2003
| System desigri, drafting of EMP and system September 2003
monitoring and maintenance manua)
Equipment procurement and system installation . September — October, 2003
! Pre-commissioning groundwater monitoring event . | October 2003
System Commissioning November 2003

Following removal of the PSH plume, a post remediation groundwater sampling round will be conducted
in tandem with. the additional investigation works. The results of the groundwater sampling and
additional invesﬁgations‘wﬂl be incorporated into the quantitative risk assessment.  The:groundwater
-sampling, additionalrinvéstigaﬁon and risk assessment results will be provided to the NSW EPA for
review. The results of these investigations and NSW EPA’s judgement of the risk posed by the site will
determine whether remediation of the residual adsorbed and dissolved phase impacts is required.-
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Validation SECTION 5

51 Introduction

Validation is required to ensure that remediation has achieved the objectives of the RAP (by meeting the
remediation goals and end points). ' '

5.2  Primary Sources

Validation that the primary sources of hydrocarbon impact will comprise the site fuel storage
infrastructure (U STs, fuel and vent lines, dispensers and interceptors) passing the relevant integrityr tests
and/or inspections. ' : .

5.3 PSH

PSH recovery will continue until such a time as there is an asymptotic recovery,.or until the PSH
thickness reduces to less than 5 mm in each affected well over three consecutive groundwater monitoring
events. ‘

54 Soil

541 General

Soil validation will comprise an analytical assessment of the following;:
*  Material used to back fiil excavations (if conducted); and
*  Soils within the previously identified impacted areas, and across the site area in genéfal.

Validation will comprise collection of soil samples for analysis for the chemicals of concern,

5.4.2 Imported Fill \

Fill imported to the site will require validation before being used to back fill validated excavations,
Where virgin excavated natural materials (VENM) are imported to site, validation samples will be
collected at a rate of one sample per 1000 m® of material. Material that is not classifiable as VENM will
be sampled at the rate of 1 sample per 100 m’ of material.

Field duplicate samples will be collected for intra-laboratory analysis af the rate of one duplicate sample
for every 10 original samples. Field triplicate samples will be collected at the rate one triplicate sample
for every 20 original samples for inter-laboratory analysis. Rinsate and ficld blanks will be collected for
each day of soil sampling, while trip blanks will be submitted for each esky of samples.
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Validation SECTION 5 .

All samples (with the exception of the trip blanks) will be analysed foi:

¢ TPH;
s BTEX;
s PAHs;

*  Arsenic, cadmium, chromiuih, copper, lead, mercury, nickel and zinc;
. Orgaﬁochloﬂne pesticides;

*  Polychlorinated biphenyls; and

. Other- chemjt;alé specific to the.source site._.

This sampling and aﬁalﬁical approach is consistent with the requirements of the Mobjl Environmental
- Site Assessment Specification Module 4 — Tank Excavation Assessments and the Service Station .
Guidelines. '

Trip blanks will only be submitted for TPH (Cs-Cs) and BTEX analysis.

54.3 Site Soils

Remediation of the site soils will be required if the quantitative risk assessment and/or NSW EPA
determine that the concentrations of the contaminants of concern pose a risk to human health and/or the
environment. To ensure the remedial works meet the defined remedial goals, validation of the site soils
will be required. Validation will comprise collection of soil samples on a 10 m grid across the site. “The
size of the grid was calculated using the approach detailed in the Sampling Design Guidelines (NSW EPA,
September, 1995). Samples will be collected from the surface at I m intervalsto 1 m beyond the known

~depth of soil impact at the site (currently not defined, but greater than 6 m below the ground surface).
Two samples from within the (known) impacted soil zone, along with other samples exhibiting indicators
of hydrocarbon impact (hj}'drocarbon odours, elevated VOC readings,'colour) will be submitted from each
validation location for laboratory aﬁalysis.

. Field duplicate samples will be collected for intra-laboratory analysis at the rate of one duplicate sample
for every 10 original samples. Field triplicate samples will be collected at the rate one triplicate sample
for every 20 original samples for inter-laboratory analysis. Rinsate and field blanks will be collected for
each day of soil sampling, while trip blanks will be submitted for each esky of samples.

All samples (with the exception of trip blanks) wiil be analysed for

o TPH;
* BTEX; and
* PAHs,
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Validation . SECTION 5

Trip blanks will only be submitted for TPH. (Cs-Cs) and BTEX analysis.

5.5 Groundwater

Quarterly groundwater monitoring events will be conducted throughout the course of, and following the
remediation program. Groundwater samples will be collected from all site and off site monitoring wells.
Hydrocarbon impacts will be considered to have been removed from the dissolved phase when

groundwater samples collected from three consecutive (quarterly) groundwater monitoring events meet
the remediation end points. : o

- Field duplicate samples will be collected for intra-laboratory analysis at the rate of one duplicate sample

- for every 10 original samples. Field triplicate samples will be collected at the rate one triplicate sample
for every 20 original samples for inter~l'aboratdry analysis. Rinsate and field blanks will be collected for
- each day of soil sampling, while trip blanks will be submitted for each esky of samples.

- All samples (with the exception of the trip blanks) will be analysed for:

*  BTEX; and
* PAHs

The groundwater samples will also be analysed for arsenic, chromium, copper, lead, nickel and zine.

Trip blanks will only be submitted for TPH (Cs-Cs) and BTEX analysis.

5.6 Validation Data Quality Assurance

Validatib_n of the field procedures and laboratory analytical results will be conducted to ensure the
reliability of the data. This will include:

*  Use of experienced personnel to collect samples;

*  Use of written protocols to collected samples;

*  Preservation and storage of samples upon collection and during ;transPoﬁ to the laboratory;
*  Sample holding times;

*  Use of appropriate analytical and field sampling procedures;

®  Required limits of reporting;

*  Frequency of conducting quality control measurements;
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Validation | SECTION 5

*  Field and trip blank results;

. | Laboratory blank results;

*  Field duplicate results;

. Laboratory duﬁlicate results, including inter-laboratory dupliéate samples;
*  Matrix spike/matrix spike duplicate (MS/MSD) res‘ults;r |
. Smrbgates spike résults; an_a |

®  Occurrence of apparently unusual or anomalous results, eg:, laboratory results that appear to be
inconsistent with field observations or meastrements, ' ‘ '

In accordance with the Guidelines Jor Consultants reporting on Contaminated Sites (NSW EP4, 1997),
the reliability of the analytical data will be assessed against the data quality objectives, which include
discussion of: o

*  Documentation and data completeness;

e  Data comparability;

*  Datarepresentativeness; and

*  Precision and accuracy for safnpling and analysis of each analyte.

5.7 Reporting

Once the remediation goals have been achisved, a validation report will be compiled detailing the - |

remediation and validation approach. This report will be structured in accordance with the requirements
of the:

*  Guidelines for Consuliants reporting on Contaminated Sites (NSW EPA, 1 997); and

» Environmental Site Assessment Speczﬁcdtion Module 6 — Remediation Action Plans (D.Wright, 3
March, 2002),
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Limitations SECTION 6

URS Australia Pty Ltd (URS) has prepared this report for the use of Mobil Oil Australia Pty Ltd (Mobil)
in accordance with the usual care and thoroughness Qf the consulting profession and the requirements of
the Mobil Environmental Site Assessment Specification Module 6 — Remediation Action Plans. It is based
on generally accepted practices and standards at the time it was prepared. No other warranty, expressed or

implied, is made.as to the professional advice included in this report. Tt is prepared in accordance with a
signed work request form received from Mobil.

The methodology adopi:ed and sources of informatiqn used by URS are outlined in this report. URS has
made no independent. verification of this information beyond the agreed scope of works and URS assumes
no responsibility for any inaccuracies or omissions. No indications were found during our assessments

that information contained in this report as provided to URS was false.

This feport was prépared- between 11 April and 4 Tuly, 2003 and is based on the information available at
the time of preparation. URS disclaims responsibility for any changes that may have occurred after this
fime. S . ,

This 'repdrt should be read in. full. No responsibﬂity is accepted for use of anly part of this report in any
other context or for any other purpose or by third parties, This report does_ not purport to give legal
advice. Legal advice.can only be given by qualified legal practitioners.

This report contains information obtained by inspection, sampling, testing or other means of sub-surface o
assessment. This information is directly relevant only to the points in the ground where they were _ |
obtained at the time of the‘as'sessment. The borehole logs indicate the inferred ground conditions only at
the specific locations tested. The precision with which conditions are indicated depends'largely on the -
frequency and method of sampling, and the uniformity of conditions as constrained by the project Budget
limitations. The behaviour of groundwater and some aspects of contaminants in soil and groundwater are
compléx. Our conclusions are based updn the analytical data presented in this report and our experience..
Future advances in regard to the understanding of chemicals and the;r behaviour, and changes in

regulations affecting their management, could impact on our conclusions and recommendations regarding
their potential presence on this site. ‘

Where conditions encountéred at the site are subsequently found to differ significantly frdm those
anticipated in this report, URS must be notified of any such findings and be provided with an opportunity
to review the recommendations of this report.

Whilst to the best of our knowledge information contained in this report is acourate at the date of issue,
subsurface conditions, including groundwater levels can change in a limited time. Therefore this
document and the information contained herein should only be regarded as valid at the time of the
assessment unless otherwise explicitly stated in this report.

This remediation action plan addresses the issues in relation to the remediation works at the site.
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Limitations ' SECTION 6

This assessment addresses the likelihood of hazardous substance contamination resuliing from past and
“current known uses of the subject facility. Given the limited and mutvally agreed scope of work, URS
does not guarantee that hazardous materials do not exist at the subject property. Similarly, a property
which appears to be unaffected by hazardous materials at the time of our assessment may later, due to
natural phenomena or human intervention, become contaminated.

As aresult, certain conditions such as those listed hereafter may not have been revealed:

* naturally occurring toxins in the sub-surface soils, rocks, water or the toxicity of the on-site flora;

2

* toxicity of substances comimon in current habitable environments such as stored household products
building materials and consumables; - '

*  sub-surface contaminant concentrations that do not exceed present regulatory standards but may
exceed future standards; and/or o :

*  unknown site contamination such ag dumping or accidéntal spillage which may occur following the
site visit by URS. ' '

Subsurface conditions can vary across a particular site and cannot be'éxpiiciﬂy defined by these
assessments, Tt is unlikely therefore that the results and estimations expressed in this report will represent
the extremes of conditions within the site or the conditions at any location removed from the specific

points of sampling. Subsurface conditions including contaminant concentrations can also change in a
short time. '

The information in this report is considered to be accurate at the date of issue and is in accordance with
conditions at the sitc-at the dates sampled.

This .document. and the information contained herein should only be regarded as validly representiﬁg the

site conditions at the time of the assessment unless otherwise explicitly:stated in a preceding section of
this report.

No warranty or guarantee of property conditions is given or intended. URS makes no determination or
recommendation regarding a decision to provide or not to provide financing with respect to the site.
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MOBIL SERVICE STATION
161 HUME HIGHWAY, LANSVALE, N.S.W.

—— SYDNEY
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