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1 Introduction

1.1 Background

Earth Tech Engineering commissioned Environmental Resources Management (Australia) Pty Ltd
(ERM) to prepare an environmental impact statement (EIS) for the remediation of the former Allied
Feeds site in Rhodes Peninsula.

Earth Tech Engineering has also prepared a Remediation Action Plan (RAP), a Human Health Risk
Assessment (HRA), and a submission for the Consideration of the National Protocol for the
Approval and Licensing of Commercial Scale Facilities for the Treatment/Disposal of Schedule X
Wastes for the former Allied Feeds site remediation project.

The RAP and the HRA were submitted to the NSW Environment Protection Authority (EPA)-
accredited Site Auditor. The Site Auditor reviewed and commented on the RAP and HRA.  The
comments were incorporated and the documents were resubmitted to the Site Auditor, who
subsequently endorsed both the RAP and the HRA.

The RAP and the HRA were then submitted to the EPA.  The EPA provided their comments on the
HRA, and the comments were addressed by Earth Tech and ERM in a response letter.  At the
request of the EPA, the Earth Tech/ERM response letter was submitted to the Site Auditor for
review.  The Site Auditor reviewed the response and provided a letter of endorsement.  Both the
Earth Tech/ERM response letter and the auditor endorsement letter were then submitted to the EPA
via e-mail and the Earth Tech/ERM response letter was added to the EIS (Annex Z).

The EIS and Development Application (DA) were lodged with PlanningNSW in July 2002.  Prior to
exhibition of the EIS, the NSW EPA undertook a preliminary review of the document and provided
ERM and Earth Tech Engineering with a series of comments.  The majority of the EPA’s comments
were directed towards points of clarification with regard to the content of the EIS.  Some of the
comments were requests for further information.

In the interests of ensuring that the information requested by the EPA would be available to the
public along with the primary EIS documentation, the decision was taken to address the comments
in an supplementary report that would form part of and enhance the exhibited EIS.  While the EIS
and development application remained lodged with PlanningNSW, the commencement of the
exhibition period of the approvals phase was delayed to allow this supplementary documentation to
be prepared.

1.2 The Purpose of this Report

The primary purpose of this supplementary report is to address the information requests and other
comments from the EPA.

Some of the EIS conclusions have been amended on the basis of further investigations prompted by
the matters raised by the EPA.  If conclusions and commitments that appear in this supplementary
report differ from those presented in the primary EIS, this supplementary report supersedes those
presented in the primary EIS.   Any conclusions that differ from the main EIS have been identified as
such in this report.
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1.3 The Structure of this Report

This report comprises 12 chapters.  The first 11 chapters contain additional information or
clarification statements in response to comments provided by the EPA.  The sequence of the
chapters mirrors that of the EIS where possible.
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2 Project Description

2.1 Introduction

The project description is a detailed section of the EIS (Chapter 2 of Volume 1, supplemented by the
Consideration of the National Protocol for the Approval and Licensing of Commercial Scale Facilities
for the Treatment/Disposal of Schedule X Waste in Annex A and the Remediation Action Plan in
Annex F).

EPA requested further information with regard to:

• Technology advances in DHTD systems.

• A discussion of best available control technology.

• Pollution control equipment and manufacturers’ guarantees.

• Commissioning trials.

• The use of an enclosure over the soil drying area.

• Potential blending of validated soils.

• Validation of remediated materials.

Further information with regard to these issues is supplied in the sections below.

2.2 Additional Information

2.2.1 DHTD Technology

Earth Tech proposes the use of Direct Fired Thermal Desorption (DHTD) technology to treat the
contaminated soil on the former Allied Feeds site.

Aspects of the DHTD unit as-proposed are discussed in the EIS in Volume 1 (Section 2.5.6, Section
2.6.2, Section 3.2, Section 3.3.5, Section 3.4, Section 10 and Section, 11, 17) and in Volume 2
(Annex A Consideration of the National Protocol for the Approval and Licensing of Commercial
Scale Facilities for the Treatment/Disposal of Schedule X Wastes, and Annexes L, M and N).
Annex A and the two-volume Application for Assessment of Technology (Earth Tech, April 2002)
include case studies of several US sites at which the DHTD unit has successfully treated soil
contaminated with a range of chlorinated compounds, complying with strict US performance
requirements.  That Annex also includes relevant literature references.

In a letter of 7 June 2001, EPA note that “the information provided on case studies within the USA
shows that the technology has met standards and emission limits required for those specific sites.
While past performance of this technology gives us an idea of its capabilities, it does not substitute
for appropriate testing and commissioning regimes that will need to be conducted to demonstrate
the plant’s ability to comply with the EPA’s treatment standards and limits for air, water and other
wastes….”
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In their review of an advance copy of the EIS, EPA sought clarification and additional information
that would further reinforce (a) the literature research, (b) technology selection and (c) statements
made in the EIS and Application for Assessment of Technology that the proposed plant type and
configuration represent best practice control technology. The central issue in EPA’s further request
for information is the confirmation of the effectiveness and robustness of emission controls and
further advice on the range of emission control technologies considered in arriving at the two main
emission control components (fabric filter baghouse and thermal oxidiser).  EPA also sought
manufacturers’ guarantees as to the performance of the emission controls.

The nominated remediation strategy was developed following initial consultation with NSW EPA
regarding alternative on-site contaminant management approaches including stabilisation and
containment and an assessment of alternative treatment technologies. (refer to Section 3.3, Volume
1 of the EIS for discussion on the technology selection process undertaken for the former Allied
Feeds site).

The adopted remediation strategy incorporates feedback from EPA regarding a need to destroy the
waste, rather than adopt a stabilisation and containment approach and to manage all of the wastes
on-site.  Additionally, the generation of additional hazardous wastes warranting further off-site
treatment should be avoided in accordance with the principles of a waste management hierarchy
which requires waste avoidance as a priority, followed by reuse, recycling and reprocessing, with
disposal as a last resort. In assessing the most effective solution to meet all stakeholder’s needs,
Earth Tech reviewed a range of different destruction technologies including:

• Co-burning.

• Incineration.

• Gas-phase chemical reduction (economically unviable).

• Electrochemical oxidation (not proven at commercial scale).

• Molten metal pyrolysis (treatment products require off-site disposal).

• Molten salt oxidation (ecologically not sustainable).

• Solvated electron processing (economically unviable, not proven at full scale).

• Supercritical water oxidation (economically unviable).

• Plasma arc (not suited to onsite treatment and retention of bulk soil).

• Plasma arc centrifugal treatment (not proven at full scale).

• Plascon (suitable as a second-stage process, but commercially unviable)

• Catalytic hydrogenation (not proven at full scale).

• BCD (prohibitive time and cost with recent problematic history locally).

• Directly heated and indirectly heated thermal desorption.

The following issues were considered as part of the review process:

• destruction of wastes to eliminate future liabilities and potential human health and environmental
risks associated with the material;
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• balancing the economic returns of a diverse development scheme with remediation costs and
future liability;

• worker and public safety;

• complying with the requirements of State, Federal, and local authorities;

• community and regulatory expectations associated with destruction of the wastes and
management of the site remediation works;

• controlling odour, dust and surface water runoff from excavated areas;

• groundwater management; and

• the EPA waste hierarchy including destruction and on-site management of wastes.

 Selected Approach – Directly Heated Thermal Desorption

Section 3 of EIS Volume 1 describes the comprehensive review of remediation methodology and
technology selection undertaken by Earth Tech.  The approach considered the most effective for the
site is directly heated thermal desorption (DHTD).

This approach meets all of the anticipated regulatory requirements associated with emissions and
destruction capabilities, while providing a closed loop, on-site process that does not require
additional destruction of concentrated wastewaters, condensates or oils.  Importantly, this approach
has been adopted on many sites globally and represents proven technology.

Several submissions to the Commission of Inquiry into the proposed Hexachlorobenzene (HCB)
Destruction Facility at Botany considered the range of treatment technologies currently available.
Directly Heated Thermal Desorption, while not suited to the Botany waste stream, was consistently
cited as being (a) robust, mature and proven (b) flexible in range of feed materials, and (c) well
supported by worldwide expertise.  Those submissions became available after Earth Tech had
already selected DHTD and served to reinforce the consideration given to DHTD technology.

 Thermal Desorption – General Process Description

Thermal desorption systems are based on the principle that the vapour pressure of organic
contaminants increases as a function of temperature.  It is an ex-situ physical separation process
that transfers contaminants from one phase to another.  The process uses either indirect or direct
energy transfer to heat a bed of material and volatilise and separate the organic contaminants from
the material.  Air, combustion gas, nitrogen, or steam is used as the transfer medium for the
volatilised components.

The contaminated medium is typically heated to a temperature between 300 and 1,200oF (150 and
650oC).  The temperature required to achieve the performance standard depends on the boiling
points of the contaminants of concern, the organic compound cleanup criteria, the residence time of
the solids in the thermal desorber, the degree of vacuum in the desorber, and the degree of solids
mixing.

Components of the process gas may include particulates, metals, organic contaminants of concern,
thermal treatment by-products, and acid gases.  Both recovery-type and destructive-type emissions
control systems include unit operations to remove or destroy organic compounds, remove entrained
particulates and may include unit operations to remove acid gases.  The selection of the type of
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emission control system depends on the concentration of the contaminants in the feed, air emission
regulations, community relations considerations, and economic factors.

 Technology Issues

Thermal desorption is conventional, proven technology that effectively treats contaminated soils,
sediments, sludges, and filter cakes.  Contaminants for which bench-, pilot-, and full-scale treatment
data exist include volatile organic compounds, semi-volatile organic compounds, polychlorinated
biphenyls, chlorinated phenols, pesticides, herbicides, dioxins/furans, mercury, and cyanide.
Thermal desorption has also been applied extensively to soils and sludges contaminated with
petroleum products.

The USEPA Office of Air and Radiation and Office of Research and Development (in Air Emissions
from the Treatment of Soils Contaminated with Petroleum Fuels and Other Substances October
1997) cites de Percin (1991) who states that, “thermal desorption enjoys more public acceptance
than other thermal treatment methods”

Several factors affect the performance and/or application of a thermal desorber, including: (1)
contaminant boiling point and system vacuum, (2) solids treatment temperature and residence time,
(3) concentration of organics in feed material, (4) soil type, (5) feed moisture content, (6) feed
material size, (7) type and quantity of debris, (8) quantity of emission control residuals, (9) metals in
feed material, (10) waste feed quantity, (11) thermal desorber materials of construction (12)
application of control technology in relation to the level of emissions permitted by licence.

 Evaluation Of Suitability

Thermal desorption has been in commercial use since the mid to late 1980s.  Experience gained in
field applications has revealed a number of key factors to be considered in evaluating potential
thermal desorption applications.  Some of these factors include: organic material characterisation;
particulate carryover; fugitive emissions; materials handling; sulphate and chlorine concentrations in
feed material; contaminant treatment criteria and emission controls.  The principle emissions
required to be addressed are particulate matter and the gas stream.  The USEPA Office of Solid
Waste and Emergency Response Technology Innovation Office in Innovative Treatment
Technologies: Annual Status Report (Eighth Edition, November 1996) records that up to August
1996 thermal desorption had been applied to the cleanup of 50 Superfund (US Federal Government
program) sites, treating 880,000m3.  Thermal desorption has been used at many hundreds of other
sites (not only in the US) and permanent thermal desorption facilities are also in operation.  The US
Naval Facilities Engineering Service Centre Technical Report Application Guide for Thermal
Desorption Systems, April 1998 states that “USEPA has recognised thermal desorption as a
technology for more than 10 years, with it first having been designated as the remedial technology
of choice in a Record of Decision (ROD) in 1985.

 Further Literature References

The Interstate Technology and Regulatory Cooperation Work Group (ITRC) cites Ayen, Palmer and
Swanstrom (Thermal Desorption in Hazardous Waste Site Soil Remediation: Theory and Application
of Innovative Technologies, 1994) in Technical Guidelines for On-site Thermal Desorption of Solid
Media and Low Level Mixed Waste Contaminated with Mercury and/or Hazardous Chlorinated
Organics (September 1998) as follows;

“The use of thermal desorption has advanced to the point where many states have
approved/permitted some thermal desorbers for hazardous waste treatment.  The earliest
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documented full-scale use of thermal desorption for the treatment of organic hazardous waste
constituents was at a Superfund site in Maine in 1987.   Since that time, various embodiments of the
technology have been used for the treatment of chlorinated organic chemicals impacted media.
Organic contaminants may range from high volatility solvents such as trichloroethylene (TCE); to
intermediate boiling compounds such as organochlorine pesticides; to extremely low volatility
compounds such as PCBs, pentachlorophenol, and dioxins.  Extensive pilot scale and treatability
study experience has demonstrated that chlorinated organic chemicals can be effectively removed
from soils and similar soil media to very low residual levels.  Solid matrices demonstrated include
soil, sediments, lagoon sludges, process filter cakes and similar solids.”

And

“Test runs at each new site are generally expected, unless a previous site having similar media
characteristics, the same constituents of concern, and similar contaminant levels has been
successfully remediated, using the same type of equipment”

Notably it is uncommon for two sites to be similarly impacted with similar media characteristics.  In
recognition of the range of contaminants detected on the former Allied Feeds site, Earth Tech has
nominated a commissioning programme. In response to EPA’s request, Earth Tech has reviewed
the initially proposed commissioning programme and included an additional step to provide all
stakeholders with greater confidence in the treatment system efficacy.

 Best Practice Control Technology

The conclusions from the current body of scientific knowledge are best summarised as: “Almost any
combination of C, H, O and Cl can yield some polychlorinated dioxins/furans under suitable
conditions of time and temperature” (Altwicker et al, 1990).

Best available control technology (BACT) is defined in the USA California Air Pollution Control
Laws, Health and Safety Code Division 26 Air Resources H&S 40405 as “(1) an emission limitation
that will achieve the lowest achievable emission rate (LAER) for the source to which it is applied.
LAER means the more stringent of the following:

• The most stringent emission limitation that is contained in the state implementation plan for the
particular class or category of source, unless the owner or operator of the source demonstrates
that the limitation is not achievable.

• The most stringent emission limitation that is achieved in practice by that class or category of
source.”

The California South Coast Air Quality Management District (AQMD) Best Available Control
Technology Guidelines (August 2000) states that “LAER requirements are in the form of:

• An emission limit

• A control technology

• Equipment requirements; or

• A combination of the last two.

If the requirement is an emission limit, the applicant may choose any control technology to achieve
the emission limit.  The AQMD prefers to set an emission limit as LAER because it allows an
applicant the most flexibility in reducing emissions……Where possible, an emission limit or control
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efficiency condition will be specified on the permit along with the control technology or equipment
requirements to ensure that the equipment is properly operated with the lowest emissions
achievable.”

The EPA process is not dissimilar in that in the case of the Rhodes project, emission limits and
operating parameters will be set in licence conditions.  The Californian regulations are cited here to
demonstrate that a conservative US regulator permits remediation contractors flexibility in
configuring treatment equipment as long as operation of the equipment results in desired
environmental outcomes.

Earth Tech and its thermal contractor consider that the configuration of the plant as proposed will
comply with the expected licence conditions that will be applied.  Earth Tech’s selection of DHTD
contractor used as a minimum air emission goal the recent Homebush SCW treatment licence
conditions, and the selected plant is capable of consistently meeting that licence requirement. The
same plant, treating pesticide contaminated soil, has been licensed by the regional AQMD in
California, reflecting the US BACT requirements.

With respect to the application of best practice control technology, the proposed configuration fits
the definition of best practice as a result of the application and functionality of the following high
efficiency emission control components;

• Particulate filters to remove particulate matter with expected 99%+ efficiency.  The filters are
necessary to present particulate-free vapour to the thermal oxidiser to ensure maximum
efficiency of the oxidiser.  The reformation of dioxin is commonly associated with the presence
of particulates, so best practice involves the removal of those particulate surfaces.  USEPA-
CICA Fact Sheet, Fabric Filter, Pulse Jet Cleaned Type states that “typical new equipment
design efficiencies are between 99% and 99.9%…….Constant effluent concentration is achieved
because at any given time, part of the fabric filter is being cleaned…….provide high collection
efficiencies on both coarse and fine (submicron) particulates.  They are relatively insensitive to
fluctuations in gas stream conditions…filter outlet air is very clean.  Unlike electrostatic
precipitators (ESPs), fabric filter systems do not require the use of high voltage, therefore
maintenance is simplified and flammable dust may be collected with proper care.”

USEPA Control of Emissions from Superfund sites November 1992 states that, “baghouses are
frequently used with dry scrubbers and that they are also highly effective for the removal of
heavy metals”. The same report notes that, “ESP technology incurs a heavy capital cost and the
control efficiency is sensitive to variable gas stream conditions.”  USEPA report on Stationary
Source Control Techniques Document for Fine Particulate Matter October 1998, states in
relation to filter baghouses that, “fabric filters possess some key advantages over other types of
particle collection devices.  Along with the very high collection efficiencies, they also have
flexibility to treat many types of dusts and a wide range of volumetric gas flows.  Baghouse
filtration is therefore a sound choice for best practice particulate control.

• Thermal oxidiser, to oxidise all organic compounds in the vapour stream. USEPA Control of
Emissions from Superfund sites November 1992 states that thermal oxidation is a “well
established method for controlling VOC emissions in waste gases.  The control efficiency is
typically 98% or higher.  Factors which effect efficiency include temperature, residence time and
turbulence. USEPA cites in Reassessment of Dioxin, Stehl et al (1973) who “demonstrated that
the moderate temperature of 8000C enhances the decomposition of CDDs at a rate of about
99.95%, but that lower temperatures result in higher survival rate.”  The document also cites
Schaub and Tsang, 1983, stating that “theoretical modelling has shown that unimolecular
destruction of CDDs/CDFs at 99.99% can occur at the following temperatures and retention
times within the combustion zone: 9770C with a retention time of 1 second and 1,0000C at a
retention time of ½ second”.
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In July 1999, USEPA Office of Solid Waste and Energy Response (5305) issued a final report
Technical Support Document for Hazardous Waste Combustor (HWC) Maximum Achievable
Control Technology (MACT).  In relation to rotary kiln operation, the afterburner exit temperature
should be “typically maintained above 1,5000F……for adequate destruction of principal organic
hazardous constituents (POHC) and products of incomplete combustion (PIC).  USEPA report
on Stationary Source Control Techniques Document for Fine Particulate Matter October 1998,
states in relation to thermal oxidisers that “the most recent guidelines to promote more complete
destruction of VOC are (a) chamber temperature high enough to enable the oxidation reaction to
proceed rapidly to completion (1,2000F to 2,0000F or greater) (b) flow velocities of 20 to 40 feet
per second, to promote turbulent mixing between the hot combustion products from the burner,
combustion air and waste stream components and (c) sufficient residence time (approximately
0.75 seconds or more) at the chosen temperature for the oxidation reaction to reach
completion.”

Thus,  best practice is met by application of particulate capture followed by thermal oxidation.

Best practice includes not only equipment and components but also operational systems and
experienced personnel.  The US Army Corps of Engineers (USACE) Hazardous, Toxic, Radioactive
Waste Centre of Expertise produced a report (July 1997) on the use of low temperature thermal
desorption to remediate VOC-contaminated soil at Port Moller Radio Relay Station, Alaska.  The
USACE Construction Branch chief identified the following lessons learned relating to thermal
desorption treatment:

• Uniformity is essential in the feed material.  Blend soil aggressively to avoid clumps of peat and
clay and remove rocks.  Disperse pockets of extremely highly contaminated soil.

• Take measures to decrease the moisture content of the stockpile.  Keep the stockpile compact
in areal extent.

• During operation of the system, experienced skilled personnel including the plant operator, the
feed operator and millwright must monitor the system.

• Rigorous management of field screening during excavation to ensure proper segregation of
contaminated and clean layers of soil is crucial to cost control.

• The contractor must establish a strong network of suppliers and personnel.

• The complexity of electronic control equipment requires specialised technical support personnel.

• Rigorous QC and supervision of materials handling to avoid costly mistakes is important.
Remediated soil must be stockpiled in accordance with a well designed plan to avoid the need
to move it more than necessary before it is approved for backfilling.

• The contractor must demonstrate that it has established a rigorous standard operating
procedure (SOP) for maintenance of equipment.

• The contractor must establish a procedure for handling material that, for a variety of reasons,
must be reprocessed.

• The support of an analytical laboratory is essential.

• Compliance with the requirements of an air emissions permit requires sophisticated combustion
control equipment as well as dependable air monitoring equipment.
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In support of best practice, Earth Tech will include management of all the above matters in the
Operations Environmental Management Plan and Project Quality Plan for project operations.

In the application of thermal desorption technology as a treatment technology at the Rhodes site,
EPA has expressed a preference for a level of redundancy in the emission control equipment.  That
redundancy is addressed in the EIS Volume 2 Annex A Consideration of the National Protocol for
the Approval and Licensing of Commercial Scale Facilities for the Treatment/Disposal of Schedule X
Wastes which states that “because the average concentrations of chlorinated organics are low
within the contaminated soil feed to the unit, formation of HCl in the gas stream is considered
unlikely.  However, should air monitoring indicate that HCl is a potential problem, lime could be
added to the air stream within the baghouse.  This would result in a chemical reaction with the acidic
contaminants that will release the hydrogen from the molecules and will lock the chlorine
compounds in a salt matrix.  The salt particulates are then captured in the baghouse along with
other particulate matter.”

USEPA Control of Emissions from Superfund Sites November 1992 states that “dry scrubbers
operate on absorption principles similar to wet scrubbers but produce lower pressure drops and
require less power…..waste gas is not saturated with moisture and the waste material is collected in
dry form.  With wet scrubbing the plume must usually be reheated and waste is typically a slurry.  A
wet waste can be a liability if a larger volume of waste is generated for disposal.  PCDD and PCDF
removal rates for spray dryer absorber/baghouse systems can reach 90% to 99%”.  The MACT
document notes, in relation to dry scrubbing, that it “represents a less complicated and cleaner
control system than wet scrubbers.  This is because no mist eliminator is required, the number of
pumps and amount of piping are greatly reduced and the waste material is in the form of dry
particulates, which eliminates the need to treat liquid scrubber wastes and may reduce waste
volumes”

USEPA studies of thermal technology have concluded that thermal destruction has demonstrated
effectiveness on a range of contaminants including halogenated volatiles, halogenated
semivolatiles, nonhalogenated semivolatiles, PCBs, pesticides, and dioxins/furans (USEPA, 1994).
These studies have also addressed the air emission aspects of thermal units.  In addition to the
case studies cited by Earth Tech in EIS Volume 2 Annex A Consideration of the National Protocol
for the Approval and Licensing of Commercial Scale Facilities for the Treatment/Disposal of
Schedule X Wastes USEPA have documented the 1997 application of low temperature thermal
desorption at Sarney Farm Superfund site, Amenia, New York.  The contaminants of concern at that
site consisted of:

• 1,2-dichloroethane (0.1 mg/kg).

• 2-butanone (0.3 mg/kg).

• 4-methyl-2-pentanone (1 mg/kg).

• Chloroform (0.3 mg/kg).

• Toluene (1.5 mg/kg).

• Trichloroethene (0.2 mg/kg).

• Total xylenes (7.0 mg/kg)

Average destruction efficiency was 99.99% for the whole of the 10,514 tons of soil treated and the
unit met required air emission criteria.
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 Licensing Issues

Earth Tech notes that a POEO licence is currently in place in NSW for a thermal desorption plant of
near-identical configuration to that proposed for the Rhodes project, and that one of the licence
conditions states that “soil treated must not contain a chlorinated hydrocarbon concentration that
exceeds one percent of the weight of carbon contained in the soil being treated.”  The licence allows
treatment of the following waste types:

• Inorganic cyanides.

• Phosphorous compounds, excluding mineral phosphates.

• Organic phosphorous compounds.

• Waste tarry residues.

• Grease trap waste.

• Phenols, phenolic compounds including chlorophenols.

• Organohalogen compounds.

• Organic cyanides.

• Highly odorous organic chemicals, including mercaptans and acrylates.

• Residues from industrial waste treatment/disposal operations.

National guidelines associated with the approval and licensing process for the treatment and
disposal of Schedule X wastes and scheduled wastes were developed in 1994. These guidelines,
National Protocol, Approval/Licensing of Trials of Technologies for the Treatment/Disposal of
Schedule X Wastes, July 1994 and National Protocol, Approval/Licensing of Commercial-Scale
Facilities for the Treatment/Disposal of Schedule X Wastes, July 1994 provide a nationally
consistent mechanism through which State EPA’s can give approvals to trials or commercial
facilities for the treatment and disposal of scheduled wastes.

2.2.2 Commissioning Trials

Volume 1 of the EIS, section 10.12.2 proposes the stages of plant commissioning source emission
testing.  The proposed testing sequence consists of a two-stage process in which the plant would
first process non-contaminated soil to confirm that all mechanical, electrical and control equipment
was functioning correctly, followed by six to seven hours processing of above-average concentration
contaminated material.  In their preliminary review of the EIS, EPA noted that the commissioning
sequence should not involve a single step change from zero to above average contaminant
concentration.  EPA requires demonstrated performance across the range of soil contamination,
and recommended that the recently published Orica HCB Geomelt commissioning regime could
serve as a model.

Geomelt is a process which vitrifies (turns to a glass-like product) high concentration HCB waste by
application of very high voltage electrical current to each batch of HCB waste held in crucibles.
Earth Tech’s review of vitrification technology in the context of the Rhodes plant selection process is
discussed in Section 3 of Volume 1 of this EIS.
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In response to EPA’s recommendations, Earth Tech has reviewed the HCB vitrification and various
US regulatory requirements for thermal plant commissioning, as well as the commissioning of the
indirect-fired thermal desorber (ITD) and Base Catalysed Decomposition (BCD) plants at North
Homebush for the Olympic Coordination Authority (OCA).

It is worthy of note that the maximum total concentration of dioxins/furans detected through
comprehensive sampling at the former Allied Feeds site is 133ng/g, or 0.000013% and the average
concentration is 0.0000029%.  The pesticide chlordane has been detected at maximum 0.00084%
and average 0.000085%, DDT 0.12% and 0.0076%, HCB 0.0011% and 0.000018%, and total
phenoxy acid herbicides 0.0066% and 0.0035% respectively.  TPH has been detected at maximum
1.8% and average 0.03%.

The July 2002 report on the Hexachlorobenzene Waste Destruction Facility to the Minister for
Planning by the Commissioners of Inquiry (CoI) for Environment and Planning supports the
following seven-stage commissioning sequence for the Geomelt plant:

• Stage 1 – commissioning with first soil melt (0% HCB).

• Stage 2 – commissioning with three soil melts (0% HCB).

• Stage 3 – commissioning with three melts of light contamination (0.1% HCB).

• Stage 4 – commissioning with three melts of moderate contamination (11% HCB).

• Stage 5 – commissioning with three melts of elevated contamination (22% HCB).

• Stage 6 – commissioning with three melts of maximum contamination (33% HCB).

• Stage 7 – commissioning with three melts of maximum contamination (33% HCB).

The HCB inquiry comprehensively considered the impacts of the use of vitrification technology
which has been applied in full-scale a number of times since 1990.  The subject plant to be used on
the local HCB stockpile is proposed to be scaled up following optimisation and treatability trials for
the particular waste stream, and in a configuration that had not been applied previously.  The CoI
noted that the subject vitrification technology “has been used in a number of locations to treat up to
25,000 tonnes of soil and waste containing a range of chlorinated organic contaminants”  By
comparison, a snapshot by USEPA Office of Solid Waste and Emergency Response Technology
Innovation Office in Innovative Treatment Technologies: Annual Status Report (Eighth Edition,
November 1996) records that up to August 1996 thermal desorption had been applied to the
cleanup of 50 Superfund (US Federal Government program) sites, treating 880,000m3 while
vitrification had been applied at 3 sites to treat 3,500m3.  Thermal desorption has been used at
many hundreds of other sites (not only in the US) and permanent thermal desorption facilities are
also in operation.  The US Naval Facilities Engineering Service Centre Technical Report Application
Guide for Thermal Desorption Systems, April 1998 states that “USEPA has recognised thermal
desorption as a technology for more than 10 years, with it first having been designated as the
remedial technology of choice in a Record of Decision (ROD) in 1985.

The purpose of making the above comparison is to demonstrate that DHTD is conventional best
practice control technology which, in the context of the former Allied Feeds site, is not being scaled
up or configured in any novel way.  The concentrations of contaminants in the material to be treated,
other than TPHs, are orders of magnitude lower than the concentration being treated by the
vitrification technology at its first contaminated materials treatment commissioning test.

Discussions with thermal vendors indicates that conventional commissioning of DHTD plants in the
US consists of runs with clean material followed by full-concentration source testing.  As another
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example, hazardous waste combustors in the US are permitted to conduct their source tests using a
waste stream of elevated concentration some time during the first 720 hours of operation.  The ITD
and BCD plants at North Homebush were commissioned in a three-stage sequence consisting of (a)
non-contaminated material, (b) low to mid range material (1% organochlorine for ITD and 30% for
BCD), and (c) elevated range material (2% organochlorine for ITD and >30% for BCD).

Earth Tech wishes to demonstrate the efficacy of the DHTD to the satisfaction of the regulators and
the community and in particular to prove the plant’s ability to comply with the Clean Air (Plant and
Equipment) Regulations.  In response to EPA’s request to ramp the commissioning sequence, Earth
Tech considers that, given the relatively low overall concentrations of contaminants to be treated, an
additional step to that proposed initially will be added to the commissioning sequence.

The EIS quotes the concentrations of all contaminants detected on-site as maximums and
averages.  During the conduct of the project, the material to be  processed through the DHTD will be
preconditioned (screened, blended and dried) to attain contaminant concentrations which, when
processed through the DHTD, will result in air emissions that comply with the Regulations and
licence conditions. In the first instance, homogenisation will be effected through the following
numerous materials handling events:

• Excavation.

• Loading to vehicle for delivery to the controlled atmosphere drying enclosure.

• Discharge into drying beds in the controlled atmosphere drying enclosure.

• Aeration of the material to promote drying.

• Excavation from the drying beds.

• Loading to vehicle for delivery to the DHTD area stockpile enclosure.

• Discharge into the DHTD area stockpile enclosure.

• Excavation from the DHTD area stockpiles.

• Loading into the DHTD hopper.

• Tumbling within the DHTD rotary drier.

As a result of homogenisation and stockpile sampling and preconditioning, it is unlikely that a
quantity (a slug) of material at even the current average concentrations detected in discrete sample
points would ever pass through the DHTD.

The regulators and community will require confidence that the efficiency of DHTD air pollution
control equipment has been proven with material no less contaminated than the highest
concentrations likely to be processed during the life of the project.  Therefore, the commissioning
sequence will include elevated-concentration material as the third (final stage) in the three-stage
commissioning trial progression.  The commissioning sequence will consist of the following stages:

1. Cold operation (no soil) to test mechanical/electrical and instrumentation.

2. Cold processing (clean soil) to test mechanical/electrical and instrumentation.

3. Hot operation (no soil) to test the plant at increasing, but not full, operating temperature.

4. Hot processing (clean soil) to test the plant at increasing and full operating temperature.
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5. Hot processing with soil at average contaminant concentrations.

6. Hot processing with soil at elevated contaminant concentrations.

In order to facilitate the trial of the DHTD with the three ranges of soil contamination (clean, average
and elevated), it will be necessary to selectively excavate material from previously characterised
areas of the site and to stockpile and sample the soil.  Manipulation of the stockpiles of
contaminated material may be required to raise or lower concentrations of contaminants to fit the
required categories of source test feedstock.  Given the variability of the material across the site, it
will not be possible to engineer stockpiles of precisely the average concentration.  Earth Tech would
provide analytical results for samples collected from each stockpile to EPA and obtain EPA approval
prior to conducting each commissioning run.

Without pre-empting EPA’s licence conditions, Earth Tech’s preferred outcome from the
commissioning trials would be that treatment of material at the proven concentrations would be
permitted until satisfactory performance of the DHTD at the elevated-concentration was
demonstrated, following which processing may or may not be restricted to the maximum
concentrations treated in the final trial.

2.2.3 Manufacturer’s Warranties

In response to EPA’s request for manufacturers’ performance warranties, the process of selection of
the thermal contractor included the requirement for the contractor to express measurable
performance guarantees for operation of the plant as a whole and associated key elements. The
configuration of the plant is designed to produce environmental outcomes that comply with licence
conditions, to be proven in commissioning and routine monitoring.  Manufacturers of items such as
baghouses, filters, burners, conveyors, programmable logic controllers, thermocouples etc each
warrant that their components will operate within parameters if operated and maintained in
accordance with certain specifications.  It is the Contractor that warrants the performance of the
plant as a whole.  In this instance, the thermal contractor has guaranteed to meet the air emission
and treated soil criteria licence requirements expected to be imposed in accordance with current
legislation.  That guarantee is translated into the contractual conditions between the thermal
contractor and Earth Tech.  The contractor’s performance guarantee requires Earth Tech to
precondition the soil to maximum 20% moisture content and 50 parts per billion (ng/g) dioxin
content.  That is, based on past performance at other pesticide contaminated sites, the thermal
contractor warrants that the DHTD to be used at the former Allied Feeds site will comply with the
Clean Air (Plant and Equipment) Regulations requirement of 0.1 ng/Nm3 dioxin emission limit.

2.2.4 Enclosure for the Soil Drying Area

EPA’s preliminary review indicated that it would be necessary to consider control of fugitive
emissions at the soil drying area.  Fugitive emissions could occur in the form of dust and vapours
from the stockpiles of material being manipulated to promote drying.

Earth Tech proposes to establish a controlled atmosphere enclosure over the soil drying area
shown in Figures 2.1 and 2.2. The purpose of the temporary structure will be to capture dust,
vapours, and odours.  The enclosure will be required to be mechanically ventilated to promote
drying and to manage indoor workplace air quality.  Operation of the enclosure will enhance the
project’s overall air quality control measures and hence improve the environmental outcomes.
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 Duty Of The Enclosure

Soil drying is required so as to reduce soil moisture content prior to processing through the DHTD.
When moisture content is higher than approximately 20 percent, plant throughput decreases and
heat energy is wasted simply driving off entrained water.  Therefore, soil drying is a standard
materials pre-conditioning task for environmental, production and cost efficiency.

Soil to be dried will be delivered into the enclosure by conventional bogie tipping trucks or
articulated all-terrain dump trucks.  A number of methods are available for soil drying; selection of
the appropriate method will depend on the nature of the material excavated as work progresses
across the site.  Materials ranging from sandy and silty clays to lime sludge have been identified
through comprehensive site sampling programs.

Drying methods may include one or a combination of the following:

• Aeration by excavator bucket or mechanical plough attachment.

• Blending with dry contaminated soil.

• Blending with additives such as pebble quicklime and flyash, which would also be delivered into
and stored in the enclosure.

• Using heat recovered from the DHTD to condition the air in the enclosure.

• Using heat recovered from the DHTD to raise the temperature of the stockpiles, particularly
during cooler weather conditions.

 Description Of The Enclosure

Operating space requirements for (a) safe working distances, (b) stockpile footprint and height,
(c) safe height clearances, (d) storage and blending bins, and (e) receipt, loading, and despatch
areas indicate that a structure with a footprint of approximately 30 metres x 40 metres x 8 to 10
metres in height would be appropriate.

A specific structure or provider has not been selected yet. However, the temporary structure to be
established will have the following attributes:

• Three-phase power.

• Mechanical ventilation that will maintain negative pressure events.

• Compliance with wind loading codes and building codes applicable to such temporary
structures.

• Guards to protect structural elements.

• Lighting.

• Soil or reinforced concrete beam anchors to anchor the structure to the ground.

• Roller-compacted earth floor.

• Either an open-span, stressed membrane structure or a structural steel portal frame clad with
reinforced flexible membrane.
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• Pedestrian door entry.

• Vehicle entry, with double leaf or roller door.

• A perimeter bund to prevent stormwater run-on.

• Wall bottom flaps to facilitate runoff of rainwater.

Free water that drains from material delivered to the drying enclosure will be collected in a sump or
sumps which will be pumped out to the on-site wastewater treatment facility as required.

Life cycle costs will be considered in selecting the structure and construction methods.

 Air Pollution Control Equipment and Operation

An air handling system and carbon treatment system will be installed to ensure that the air quality
within the structure conforms to workplace safety criteria and that treated emissions conform to air
quality guidelines and licence conditions.

At 30m x 40m x 10m (height at peak of gable), the enclosed air volume envelope will be
approximately 10,000 m3.  The air pollution control equipment will be designed in accordance with
the requirements of Australian Standard AS 1668.2 – 2002 The use of ventilation and air
conditioning in buildings Part 2: Ventilation design for indoor air contaminant control and National
Occupational Health and Safety Commission Adopted National Exposure Standards for
Atmospheric Contaminants in the Occupational Environment (NOHSC:1003, 1995).

Workplace air quality, appropriate personal protective equipment, and vehicle exhaust modifications
will be addressed in the project Occupational Health and Safety Plan (OH&S Plan), which will
comply with the requirements of NSW Occupational Health and Safety Act 2000 and Occupational
Health and Safety Regulation 2001.

Emissions from the stockpiles being dried and from vehicle exhausts will be collected by extraction
vents and ducts positioned to provide optimum exhaust efficiency.

Air emission treatment will be via two activated carbon filter beds in series.  The fist bed will be
protected from particulate contamination by layers of high efficiency particulate arrestor (HEPA) filter
cloth screens. Emissions from the first bed will be monitored and recorded.  As the carbon quality
trends down, the first bed will be removed, the second bed installed in its place, and a new second
bed installed behind that.  The spent carbon from the first bed will be incorporated into the
contaminated soil feed to the DHTD.

Emissions from the second bed will also be monitored to ensure efficient operation of the carbon
bed system.

In concept, Earth Tech will utilise a system that will maintain negative pressure in the enclosure
during open-door periods and continuously exchange the air in the structure.  The specifications for
the exhaust fans and carbon units will be designed such that they will be capable of handling the
volume of air in the structure and will ensure that emissions meet the standards and licence
conditions.  Several fans will be installed that will both provide increased air turnover during peak
operations in the structure and allow for single fan operation at night when no mechanical drying
operations are underway.  Quiet equipment will be selected.  However, if required, acoustic barriers
will be used to mitigate any noise from the exhaust fans.  The need for acoustic barriers would be
determined during the site establishment and commissioning phase.  In addition, Earth Tech will
have installed on-plant equipment emission treatment canisters that treat the carbon monoxide
generated during plant operation.  An on-site environmental or health and safety officer will perform
air monitoring in the structure and emissions testing using a photoionization detector (PID) and a
multi-gas monitor capable of detecting carbon monoxide, oxygen, and LEL.
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Negative pressure will be monitored and logged from readings of a magnahelic gauge.

2.2.5 Blending of Validated Soils

EPA strongly endorses the principle that reduction in contaminant concentrations by dilution is an
unacceptable practice. Section 2.6.3 (p38) of the EIS Volume 1, On-Site Controls And Management
Measures: Soil Treatment Compound, notes that “stockpiles validated as clean may be blended with
other clean fill material already stockpiled at the eastern part of the site.  Blending will occur at the
backfill location and will include the addition of moisture by water sprays to ensure that the material
attains its optimum moisture content and to reduce potential dust emissions.”

EPA has sought clarification as to whether the material blending would be performed for the
purpose of diluting any residual contaminant concentrations to below risk-assessment-derived site
acceptance criteria.

Earth Tech confirms that materials treatment, whether by DHTD, landfarming, or stabilisation, will be
undertaken to bring the concentration of contaminants to below site acceptance criteria, and that no
material would be removed from the treatment area for incorporation into backfill unless it complies
with the site criteria.  The definition of treatment does not include blending or dilution.  Material that
has been treated but remains above site acceptance criteria and is below landfill criteria may either
be retreated to achieve site criteria or removed from the site to a landfill.

Significant areas of the site will be developed through construction of roads and buildings that
require adequate foundation conditions.  The purpose of blending on site will be to achieve or
improve geotechnical characteristics of the material to facilitate future development activities.
Blending will not be performed as a means of achieving health-risk-derived criteria.

2.2.6 Soil Remediation Validation

In Section 10.5, Laboratory Analytical Methods (p 46) of Annex E, Volume 2 of the EIS, the
Remediation Action Plan (RAP) discusses the use of low resolution immunoassay for pre-
remediation validation dioxin analysis of soil.  EPA has noted that the agency would not accept
results obtained through application of immunoassay methods for the purpose of proving dioxin
concentrations in soil without verification of the efficacy of the method.

Earth Tech proposes to use the immunoassay or bioassay methods as a field screening, decision-
making, and materials management tool and does not propose initially to use these methods for the
purpose of certifying material as having met certain criteria.  However, immunoassay and bioassay
are likely to be valuable in providing rapid screening results of, for example, treated soil stockpiles to
allow their segregation or co-location while awaiting NATA-accredited analytical results, which may
take several weeks.  Given the significant number of analyses that will be performed on site
materials over the life of the project, an opportunity will exist to build a database of results from
which correlation between low resolution and high resolution laboratory methods may or may not be
made.  Should good correlation be shown, Earth Tech would discuss with the Site Auditor and EPA
the potential for modification to the analytical program to incorporate the use of immunoassay or
bioassay methods for materials validation and reduction in the frequency of high resolution
analyses.

 Description

Immunoassay is a technology for identifying and quantifying organic and inorganic compounds.
Immunoassay uses antibodies that have been developed to bind with a target compound or class of
compounds.  The technology has been used widely for field analysis in the environmental field
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because the antibodies can be highly specific to the target compound or group of compounds and
because immunoassay kits are relatively quick and simple to use.  Concentrations of analytes are
identified through the use of a sensitive colourimetric reaction.  The determination of the target
analyte’s presence is made by comparing the colour developed by a sample of unknown
concentration with the colour formed by the standard containing the analyte at a known
concentration.  The concentration of the analyte is determined by the intensity of colour in the
sample.  The concentration can be estimated roughly by the naked eye or can be determined more
accurately with a photometer or spectrophotometer.

 Typical Uses

There are numerous advantages to using immunoassay as a management tool in the field, rather
than formal analysis in a fixed laboratory, including speed, portability, ease of use and relatively low
cost per sample.  USEPA has approved or is in the process of validating immunoassay methods for
a number of contaminants (USEPA SW-846):

Table 2.1 Summary of US EPA Immunoassay Methods

Method Number Method Name
4010 Screening for PCPs by Immunoassay
4015 2,4-D in Water and Soil by Immunoassay
4020 PCBs in Soil by Immunoassay
4025 Dioxin in Water and Soil by Immunoassay
4030 TPH in Soil by Immunoassay
4035 Soil Screening for PAHs by Immunoassay
4040 Toxaphene in Soil by Immunoassay
4041 Chlordane in Soil by Immunoassay
4042 DDT in Soil by Immunoassay
4060 TCE in Soil by Immunoassay
4670 Triazine Herbicides as Atrazine by Immunoassay
4500 Mercury in Soil by Immunoassay

The dioxin-in-soil immunoassay is one of the methods in the final stages of USEPA validation and
Earth Tech will continue to monitor progress of that validation process.

Another example of the broadening application of bio- and immunoassay screening is demonstrated
by The Commission of the European Communities.  In its Directive 2002/69/EC, the EU
acknowledges the application of bioassay methods as a screening tool for selection of samples for
monitoring of foodstuffs intended for human consumption, for the official control of dioxin and dioxin-
like PCBs.

 Analysis Times

The time required for preparation and analysis of samples will vary, depending on the immunoassay
kit used.  Soil samples first must be subjected to extraction to remove the target analytes into a
solution.  Extraction requires approximately five minutes per sample, including the time necessary to
weigh the sample, add the extraction solvent, shake the sample, let it settle, filter the extract, and
dilute the extract.  The total preparation time required could range from minutes to two hours or
more per batch of 20 samples, and the time required for analysis typically ranges from 30 minutes to
two hours.
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Because of the wide variation among kits and preparation times, throughput of samples also can
vary considerably.  Throughput is lower for soil samples than for water samples because no
extraction is necessary for water samples.  The actual throughput depends on several factors:

• Experience of the operator.

• Size of the batches of samples analysed together.

• Exact brand of immunoassay test kit.

• Number of dilutions required, if a quantitative test kit is used.

• Number of quality control samples analysed with the investigative samples.

As many as 30 or 50 samples per day is achievable for soils.

 Detection Limits

Detection limits for immunoassay often are comparable to those for conventional analytical
methods.

The amount and type of quality control (QC) necessary depends on the immunoassay test kit and
the data quality objectives of the project.  For example, data used to direct excavation would require
significantly less QC than analyses verifying that remediation efforts have met established action
levels.
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3 Project Alternatives

3.1 Introduction

The EPA requested further information regarding the potential use of stabilisation and landfarming
on site as additional remediation techniques.

The following subsections contain additional information with regard to:

• Alternative on-site remediation techniques for metal-contaminated soils.

• The use of landfarming.

3.2 Additional Information

3.2.1 Remediation of Metals

The use of stabilisation on site is discussed in subsection 3.3.3 of the EIS.  This is supplemented by
further discussion with specific respect to metals below.

Figure 7.1 in the EIS shows that some metals have been detected on site.  The metals are primarily
located in the eastern section of the site and would appear to be associated with the buildings of the
former Allied Feeds facility.

In the context of remediation of metals-contaminated soil, this condition is significant only if organic
contaminants occurring in concentrations that would require treatment using the DHTD unit are
present along with metals.  In such cases, in order to remediate all the compounds present, a
strategy will be designed to confirm and define further the apparent multiple compound hot spots
and the methodology for primary and secondary treatment.  The most problematic case would be
the simultaneous occurrence of high-concentration organic compounds with mercury.  The strategy
for treatment of such material would involve blending with lower concentration material and feeding
that blended material into the DHTD at a controlled rate for the purpose of controlling emissions of
the volatile metal.

Table 3.1 provides an indicative hierarchy of different treatment methods for mixed organic and
inorganic compounds.

Table 3.1 Indicative Hierarchy of Treatment of Mixed Organic and Inorganic Contaminants

Organic concentration Inorganic concentration Treatment methodology
Below threshold requiring DHTD
treatment

Below threshold requiring
treatment

No action

Above threshold requiring DHTD
treatment

Below threshold requiring
treatment

DHTD treatment

Above threshold requiring DHTD
treatment

Above threshold requiring
treatment, including mercury

DHTD treatment and periodic collection
and stabilization of baghouse dust. Limit
feed rate into DHTD to control mercury
emission

Above threshold requiring DHTD
treatment

Above threshold requiring
treatment, no mercury

DHTD treatment and periodic collection
and stabilization of baghouse dust
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Table 3.2 provides a summary of the in situ soil sampling undertaken by Earth Tech Engineering in
2002.  These data provide an indication of some areas in which there are hot spots containing
multiple contaminants.  Additional soil samples will be collected as validation and excavation
operations progress across the site.  The project Environmental Management Plan (EMP), which is
one of the management framework documents for site operations, will specify a protocol for
handling, stockpiling, and treating any material subsequently found, through the additional sampling,
to be impacted by multiple contaminants.

It should be noted that some test locations are included in the table several times.  This is because
different metal compounds were identified in the same location.
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Table 3.2 Summary of Hot Spots with Multiple Contaminants (concentrations in mg/kg, depths as
shown)

Metals OCPs TPH PAHs Dioxins
Zinc
BTT331 at 10,800
(at 2 m)

BTT331 at 60.17
(at 1.5 m)

Copper
BTT331 at 23,000
(at 2 m)

BTT331 at 60.17
(at 1.5 m)

BTB308 at 2,000
(at 5 m)

Approx 25 m from
BTB312 at
1,790.9 (at 2 m)

Approx 10 m from
BTB394 – 2,3,7,8-
TCDD at 0.86 (at 5-5.5
m)

Nickel
BTT331 at 920 (at
2 m)

BTT331 at 60.17
(at 1.5 m)

Cadmium
BTT331 at 46 (at
2 m)

BTT331 at 60.17
(at 1.5 m)

Lead
BTT389, 380 at
1.0 m
BTT390, 1400 at
0.7 m

Approx 10 m from
ETP19, HCB 0.08
at 0.5 m

Approx 10 m from
ETP19, PAH 12 at
0.5 m

Approx 10 m from
ETP20, 3.670 at 0.8-1
m

ETP04, 416 @
0.2 m

ETP04 HCB 4.31
@ 0.2 m

BTB325, 420 @
4.0 m
ETP52, 595 @
1.0 m

Approx 30 m from
ETP28, TPH of
1438 @ 0.5 m

ETP52, PAH of
33.7 @ 0.2 m

Approx 30 m from
ETP28, dioxin of 0.085
@ 1.8-2 m

BTB387, 920 @
0-0.5 m
BTT331, 410 @
2.0 m

BTT331 at 60.17
(at 1.5 m)

BTB310, 900 @
3.0 m

Approx 12 m from
BTB391, HCB 11
@ 4.5 m

Approx 12 m from
BTB391, dioxin 5.7 @
4.5-5 m

BTB307, 860 @
1.0 m

Approx 15 m from
BTB401 and BTB394,
dioxin <0.21 @ 5.5-6 m
& 0.86 @ 5-5.5 m

BTB313, 720 @
0.25 m
BTB394, 350 @
2.5-2.95 m

BTB394, dioxin 0.86 @
5-5.5 m

BTB308, 700 @
2.0 m

Approx 20 m from
BTB312 1790.9
@ 2.0 m

Approx 7 m from
BTB394, dioxin 0.86 @
5-5.5 m

Based on this summary, the following observations may be made:

• BTT331 (to the east of Shoreline Avenue and to the north of East Street) contains zinc,
cadmium, copper, nickel, and lead at 2.0-m depth and PAHs at 1.5-m depth.

• ETP04 (on the southern boundary of the site) contains lead and HCB both at 0.2-m depth.
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• ETP52 (on the eastern section of the site between East Street and West Street) contains lead at
1.0-m depth and PAHs at 0.2-m depth.

• BTB394 (in the western section of the site, south west of Point Park) contains lead at 2.5- to
2.95-m depth and dioxins at 5.0- to 5.5-m depth.

Other than sample point ETP04, the metals appear isolated at discrete depths.  In the case of
ETP04, lead is present at a concentration of 416 mg/kg and HCB at a concentration of 4.31 mg/kg.
As HCB is considered a scheduled chemical waste (SCW) under the SCW Chemical Control Order
(CCO) (refer Section 4.2.2), material impacted by HCB (or any other SCW) is required to be treated
to a concentration of 1 mg/kg or less.

The material impacted by both lead and HCB will be treated using the DHTD unit.  The HCB will be
destroyed or reduced to levels compliant with the CCO.  The lead will be captured as a particulate
matter in the DHTD baghouse fabric filters.

No material is impacted by mercury in combination with other metals or organic pollutants.
Therefore, the mercury-impacted material will not require processing by the DHTD unit as a primary
method of treatment.  Rather, treatment will involve stabilisation and either disposal at an
appropriately licensed off-site landfill or retention on site if compliant with the criteria and therefore
suitable for the intended purpose of the site.  It should be noted however, that the maximum
concentration recorded by Earth Tech Engineering was 7.6 mg/kg which is below the standard
criteria of 15 mg/kg endorsed by NEPM as the Residential A criteria.

Refer to 3.3.3 of this report for a discussion of on-site stabilisation.

3.2.2 Landfarming

The landfarming remediation technique is discussed in subsection 3.3.2 of the EIS.  Landfarming is
primarily used to treat volatile organic compounds (VOCs) and petroleum hydrocarbon products. On
the former Allied Feeds site, landfarming will be used to treat petroleum hydrocarbon (TPH)
impacted soils.  This contamination, if present, is likely to be limited to areas associated with
reported underground storage tanks (USTs).

In comparison to landfarming of hydrocarbon-contaminated soil, DHTD treatment holds clear
advantages in (a) time required to achieve treatment, (b) cost (assuming the DHTD is already on-
site), (c) degree of contaminant removal and (d) reduction of fugitive emissions and odour impacts.
The conduct of landfarming also requires a relatively large ground area per cubic metre of material
undergoing remediation.  There will be numerous activities underway on-site constraining the
amount of open space available to landfarming, including (a) the thermal treatment and wastewater
treatment areas, (b) soil drying enclosure, (c) excavation cell, (d) water retention and
treatment/settling pond/s, (e) haul roads and (f) site office and parking areas.   Site operations will
be less constrained if landfarm beds are not required, therefore it will be a site management policy
that material impacted by hydrocarbons will be treated as a first preference by DHTD, and
landfarming as second preference.

If TPH-impacted materials contain other contaminants that (a) would not be remediated by
landfarming and (b) require thermal treatment regardless, then landfarming would not be used.

In order to reduce the potential effects of dust from landfarm beds, a finely woven dust/silt cloth
barrier would be erected around the landfarm area and if adverse weather conditions dictate, the
mesh material will be extended to cover the subject areas.  A mist spray system would also be
placed around the landfarm area to control moisture content and thereby further reduce the potential
for dust.
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Quantities would be estimated based on assumptions of numbers of USTs on site and associated
impacts to surrounding soils.  In a 1992 site assessment, three UST locations were investigated in
the eastern section of the site on the basis of historical research.  Of those three UST areas, one
indicated no leakages, one indicated possible leakage, and the third probable leakage.

It is not clear from this work, however, whether the existence of USTs themselves was ever
confirmed.  Nor is it clear whether any tanks were removed during demolition operations.  It is
possible, therefore, that some USTs still need to be removed, and that potentially impacted material
surrounding the USTs remains to be analysed and remediated.

The extent of TPH/BTEX-impacted material associated with USTs that may require remediation by
landfarming or DHTD processing has not been fully defined.  However, a general approach to
service station remediation is that 100m3 to 200 m3 of soil are contaminated for every T55 (55m3)
UST (although this would vary with site specific characteristics).  In order to provide an indication of
potential volume, if the presence (or former presence) of three 55,000-litre USTs is assumed,
approximately 500 m3 of TPH/BTEX-impacted material may need either landfarming or processing
by the DHTD unit.

The sampling strategy planned for the preliminary stages of the remediation process would be
expected to provide further information regarding the presence of USTs and the extent of the
surrounding contamination.  Further investigation of the suspected UST locations would be
conducted with reference to the EPA NSW Contaminated Sites Guidelines for Assessing Service
Station Sites.

Should landfarming be required, a landfarm area has been designated (shown on Figure 2.1 of the
EIS) that covers and area of approximately 50 x 25 m.  At a maximum design height for the
landfarm of 0.5 m, the area could contain up to 625 m3 of soil at any one time.  Odours would be
addressed either with placement of some non-odorous material on the surface of the landfarm
stockpiles or use of readily available odour suppressants such as Anotec 0307 or Biosolve.
Biosolve would also act as a biosurfactant and bioremediation accelerant.  High concentrations of
VOCs would not be addressed using landfarming.  Major compounds of concern would be treated
through the DHTD unit.
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4 Statutory Context

4.1 Introduction

The remediation is subject to Part 4 of the Environmental Planning and Assessment Act 1979 as a
Designated Development under Schedule 3 of the Environment and Planning Regulations 2000.
The project also constitutes “integrated development,” with approvals required from NSW EPA
under the Protection of the Environment Operations Act 1997 and from NSW Waterways under the
Rivers and Foreshores Improvement Act.  This is discussed in both Chapters 1 and 4 of the EIS.

The remediation of the former Allied Feeds site is also subject to a range of other legislation,
regulations, policy, and guidelines.  The following sections discuss the aims and criteria of each act
or regulation, their relationships to each other, and project compliance.

The key legislation and guidelines discussed are:

• The Environmentally Hazardous Chemicals Act (1985) and associated Chemical Control Orders.

• The Contaminated Land Management Act (1997).

• The National Environment Protection Measure (1999).

• The Protection of the Environment Operations Act (1997).

• The Waste Avoidance and Resource Recovery Act (2001).

•  Environmental Guidelines: Assessment, Classification and Management of Liquid and Non-
liquid Waste (NSW EPA, 1999).

4.2 Environmentally Hazardous Chemicals Act 1985

As noted in Section 7.3 of the EIS, the former Allied Feeds site is subject to a Section 35 notice
under the Environmentally Hazardous Chemicals (EHC) Act 1985.  It is a goal of the remediation
effort that subsequent to the completion of the remediation, the Section 35 notice may be lifted.

4.2.1 Declared Chemical Wastes

Under the EHC Act (Division 2, Section 10), the EPA may declare any chemical as a chemical
waste for the purposes of the EHC Act. Declarations may be made for a variety of reasons (outlined
in S.10(2) of the Act), including declarations made with reference to “any of its known chemical or
toxicological properties by reason of which, in the opinion of the Authority, the substance or mixture
may affect the environment.”  Under this section of the Act, the following substances that are
present on the former Allied Feeds site have been declared by order published in the NSW
Government Gazette:

• Dioxin-contaminated waste materials.

• Polychlorinated biphenyl (PCB) wastes.

• Pesticide wastes including used pesticide containers.
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• Organachlorine pesticide wastes.

• Hexachlorobenzene wastes.

• Scheduled chemical wastes.

4.2.2 Chemical Control Orders

Under S.11 of the EHC Act, the Authority has the power to control declared chemical wastes by
issuing a chemical control order (CCO).  The form and purpose of chemical control orders are
outlined in S.21 of the EHC Act.  Notification of a CCO is published in the NSW Government
Gazette.  This notification includes a description of the chemical, the terms of the CCO, and the
basis on which the CCO has been determined.

Under S.22 of the EHC Act, a CCO is placed on a declared chemical when the EPA has reasonable
grounds to believe that a CCO would prevent or minimise adverse effects on the environment that
may result from a prescribed activity.  This section also prohibits prescribed activities unless
subsequently permitted by the EPA.

In accordance with S.21 of the EHC Act, notifications have been placed in the NSW Government
Gazette of CCOs for the following declared wastes that are present on the former Allied Fields site
(subsection 4.2.1):

• Dioxin-contaminated wastes (NSW Government Gazette No. 44 of 14/3/1986, p1182).

• Scheduled chemical wastes (SCW) (Government Gazette No. 139 of 14/10/1994, p6313
[superseding notification in Gazette No. 115 of 21/9/1990, p2648]).

• Polychlorinated biphenyls (PCB) (NSW Government Gazette no. 66 of 20/6/1997, p4685
[superseding notification in Gazette No. 167 of 4/11/1988, p5767]).

 Dioxin-contaminated Wastes

In the 1986 CCO,  dioxin is defined as 2,3,7,8-tetrachlorodibenzo-p-dioxin.  Dioxin-contaminated
waste materials are defined as “waste materials that, when tested using a method approved by the
Commission, are found to contain more than 1 part in 100 million by weight (ie. 10-8 w/w [or 10 parts
per billion, ppb]) of dioxin.”

Under Clause 2 of the CCO, the processing, keeping, selling, distributing, or conveying of dioxin-
contaminated waste are prohibited prescribed activities, except in accordance with a license issued
by the Hazardous Chemicals Advisory Committee.

Clause 3, (3.5), of the CCO states that licences may allow the processing of wastes to reduce the
dioxin content.  Subsequent to processing, if the dioxin content is above that specified in the CCO
(10 ppb as noted above), the material shall be kept, conveyed, or disposed under the approval of
the Commission and any other conditions applied.

 Scheduled Chemical Wastes (SCW)

Notification of issuance of a CCO for Scheduled Chemical Waste (SCW) was in 1994.  The CCO
identifies 24 SCWs, of which the following 16 are present in varying concentrations at the former
Allied Feeds site:
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• Aldrin

• Benzene, hexachloro (HCB)

• Gamma-BHC Lindane

• Chlordane

• DDD

• DDE

• DDT

• Dieldrin

• Endrin

• Heptachlor

• Heptachlor epoxide

• Pentachlorobenzene

• Pentachlorophenol

• 1,2,4,5-tetrachlorobenzene

• 2,3,4,6-tetrachlorophenol

• 1,2,4-trichlorobenzene

The 1994 notification superseded CCOs published in the NSW Government Gazette in 1990 for
SCWs and in 1987 for organochlorine pesticides.  The CCO, the intent of which is to prevent or
minimise adverse effects on the environment resulting from a prescribed activity, was issued on the
recommendation of the Hazardous Chemicals Advisory Committee (HCAC) to update existing
controls that had fallen behind current knowledge and best management practices for conducting
prescribed activities relating to SCWs.

The definition of SCWs in paragraph 4.11 of the notification states that scheduled chemical wastes
are “any waste liquid, sludge or solid (including waste articles and containers) which contain one or
more of the constituents listed in Schedule “A” [including the 16 chemicals identified in the foregoing
list] where the total [aggregate] concentration of those constituents is more than one milligram per
kilogram.”

Under Clause 5, the processing of SCWs is a prohibited prescribed activity, except where (under
Clause 6, paragraph 6.2) it is an approved process under the authority of and in accordance with
the conditions of a licence. Similarly, disposing of SCWs would be also subject to licence conditions
under Clause 6.5 of the notification.

 Polychlorinated Biphenyls (PCBs)

Notice of a CCO for PCBs occurred in 1997, superseding a previous notification of 1994.  The
notification was in conjunction with the National PCB Management Plan.  It was made on the
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recommendation of the HCAC to avoid or minimise potential adverse effects to the environment
resulting from a prescribed activity involving PCBs, and as the outcome of an assessment indicating
that PCB materials should be managed in accordance with the National PCB Management Plan.

Table 4.1 contains several definitions relative to PCBs that are in the notification.

Table 4.1 Summary of Terminology in the CCO for PCBs

Terminology Definition
Non-scheduled PCB
material

PCB material containing PCBs at a concentration below 50 mg/kg

Non-scheduled PCB waste PCB waste containing PCBs at a concentration below 50 mg/kg

PCB contaminated soils Soils, concrete, or bricks present in soils that contain PCBs at a concentration level
above 2 mg/kg

PCB material Articles, containers, equipment, and other substances containing PCBs at a
concentration level above 2 mg/kg

PCB waste Waste containing PCBs at a concentration level above 2 mg/kg

Scheduled PCB material PCB material which, in aggregate, contains PCBs at a concentration level of 50
mg/kg or more

Scheduled PCB waste PCB waste which, in aggregate, contains PCBs at a concentration level of 50 mg/kg
or more

The PCB notification identifies “waste” as having the same meaning as the Waste Minimisation and
Management Act 1995.  This Act has been reviewed and superseded by the Waste Avoidance and
Resource Recovery Act 2001, which notes that the definition of “waste” is as outlined in the
Protection of the Environment Operations (POEO) Act: “any discarded, rejected, unwanted, surplus or
abandoned substance, or any otherwise discarded, rejected, unwanted, surplus or abandoned
substance intended for sale or for recycling, reprocessing, recovery or purification by a separate
operation from that which produced the substance.” It also notes that “A substance is not precluded from
being waste for the purposes of this Act merely because it can be reprocessed, re-used or recycled.”

Given that the highest contaminant level for PCBs at the former Allied Feeds site is 72 mg/kg, the
chemical in relation to this site would be defined as a scheduled PCB waste.  There was only one
detection of PCBs however, which would suggest that the compound is isolated in a discreet area, and
thereby easy to manage.  This will be defined further with the sampling planned by Earth Tech
Engineering at the commencement of the remediation program.
The prescribed prohibited activities include processing, keeping, distributing, conveying, using,
selling, and disposing of PCB materials or wastes.  This also includes dilution or disaggregation of
PCB wastes.

Processing must use (1) methods that only leave process residues for which EPA-approved
methods of disposal are available and (2) technologies approved and licensed by the EPA that
minimise release of waste to the environment, and is permitted only under the following criteria:

• Any liquid residue from the processing must contain less than 2 mg/kg of PCB.

• Any solid residue from processing must contain a PCB level of less than 2 mg/kg unless the
EPA deems this not practicable.
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• There must be no discharge of liquid PCB effluent from the processing facilities to wetlands,
whether naturally occurring or artificial.

• There must be no intentional dilution or disaggregation to convert scheduled PCBs to non-
scheduled PCBs.

• Blending of PCB waste to facilitate processing is permitted with the prior written approval of the
EPA.

• The processing of non-scheduled PCB material and non-scheduled PCB waste is allowed by a
process approved in writing by the EPA.

• PCB material and non-porous solid PCB waste items may be reused or recycled if the surface
PCB residue is less than 1 mg per square metre of surface area.

4.2.3 Compliance with the CCOs

This section discusses an anomaly between the Contaminated Land Management Act and the
CCOs (under the EHC Act) where, through conduct of a Health Risk Assessment (HRA) by
published methods under the National Environment Protection Measure 1999 (NEPM, Section 4.4),
the pretreatment and/or post-treatment concentrations of some chemicals were determined not to
pose a health risk to residents, but where those concentrations were above the limits set by the
CCOs.

 Dioxin Contaminated Waste

As is demonstrated in the EIS, the HRA-derived criteria of 3.5ppb (or 1.4ppb using EPA’s preferred
background intake) for residential areas is below the CCO criteria.  This results in a (better than)
compliance with the CCO.

Thus the HRA-derived criteria will be adopted over the CCO criteria.

 Scheduled Chemical Waste

The SCW CCO is triggered when SCWs have an aggregate concentration of 1 mg/kg or greater.
This means that the material on the former Allied Feeds site must meet this CCO so that the
remediated material ceases to be defined as a waste and therefore will not be subject to future
licence requirements.

The SCW CCO identifies 24 SCWs, of which 16 are present at detectable levels on the former Allied
Feeds site.

The aggregate of the SCW criteria derived from the HRA undertaken using the NEPM methodology
for the derivation of goals protective of human health and the environment (including the existing
NEPM values) is 10,883 mg/kg.  It is worthy of note here that the aggregate of the existing NEPM
values (endorsed by the National Environmental Protection Council [NEPC] as part of the NEPM) is
290 mg/kg.  All the existing NEPM values for individual SCWs exceed the CCO criteria.

Notwithstanding, the NSW EPA has stated that in this instance, the CCO must take precedence
over the NEPM.  Thus, the EPA demonstrates a policy of adopting the more conservative figure.
Earth Tech Engineering understands that EPA has acknowledged the opportunity for
inconsistencies to occur, as in the case between NEPM/HRA-derived figures and historical CCO
criteria, and that the agency is reviewing these inconsistencies.  The timing of the publication of
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such review is not known.  Any future changes affecting the CCOs will be a matter of discussion
between the EPA and Earth Tech Engineering in the context of the former Allied Feeds site.

Table 4.2 provides a comparison of the HRA/NEPM criteria against the highest and average
contaminant concentrations based on the in situ soil sampling data collected by Earth Tech
Engineering in December 2001.  This comparison is useful to emphasise the criteria derived through
the NEPM process against the contaminant concentrations actually occurring on site (based on
current data).  In many cases, the in situ soil samples indicate that current contaminant
concentrations of some chemicals are below NEPM-derived criteria even in their preremediated
state.

For the purposes of exploring compliance with the CCO, however, the comparison also includes the
aggregate total concentration of SCWs after remediation, based on 95 percent and 98 percent
destruction efficiency factors for the DHTD unit.

As discussed in Section 2.5.6 of the EIS, the destruction efficiency of the DHTD unit is the
proportion of any given contaminant that will be removed by the treatment process.  A conservative
destruction is assumed, although the DHTD unit can achieve very high destruction efficiency for
many compounds.

Previous site sampling data exists for the site (JET, 1993 summarised in Table 7.1 of the EIS),
containing several points worthy of consideration:

• The highest and average concentrations of SCWs are 1,920.96 and 125.56 mg/kg (on
aggregate) respectively.

• These levels are driven by apparent “hot-spots” of organachlorine pesticides (OCPs), DDD, and
DDT, with the other SCWs recorded at much lower levels.

• Without these apparent OCP hot spots, the aggregate total of the average concentrations
across the site would comply with the CCO at a destruction efficiency of 95 percent (in the order
of 0.5 mg/kg).

There are some limitations however, with the JET data:

• The contaminant levels were derived from a limited number of samples and therefore may not
be deemed to be fully representative of the site.

• The Limit of Recording (LOR), or the lowest detection limit, is unknown for these samples, as is
the sampling and lab testing methodology.

The Earth Tech Engineering data (2001) was deemed to be a more reliable data set for the
following reasons:

• Part of the Earth Tech Engineering sampling strategy was to “mirror” the known locations of the
JET sampling points in order to validate the historic results.

• No evidence of the OCP hot spots was identified in the most recent sampling results.

• The Earth Tech Engineering sampling strategy also included a broader range of locations (91
compared to JET’s 16), and therefore may be considered as being more representative of the
site.

• Earth Tech Engineering’s samples were analysed using NATA lab testing methods, which gives
these sampling results a secure “provenance.”
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• The aggregate of total concentrations of SCWs based on the more recent data indicates that soil
with highest concentrations of contaminants that is processed by the DHTD operating at 98
percent destruction efficiency will comply with the CCO post-treatment.  Assuming average
concentrations, CCO compliance will be achieved at 95 percent destruction efficiency.

• The action of excavating the contaminated soil, loading, hauling, stockpiling, and aerating (for
drying) will have the effect of homogenising the material and bringing contaminant
concentrations to (or nearer) the average figures shown in the table.  Therefore the scenario for
95 percent destruction efficiency in dealing with averaged contaminant concentrations is realistic
and achievable.

Table 4.2 Summary of SCW Concentrations for Earth Tech Data

Contaminant HRA criteria
(mg/kg)

Source1 Highest conc
(mg/kg)

Ave conc
(mg/kg)

No of
samples

LOR

Aldrin 10 NEPM <0.5 0.06 91 0.05
HCB 200 HRA 4.31 0.16 91 0.05
gamma-BHC Lindane 350 HRA <0.5 0.11 91 0.1
Chlordane 50 NEPM <0.5 0.06 91 0.05
DDD 200 (for

DDD/DDT/
DDE

combined)

NEPM 1.01 0.09 91 0.05

DDE 0.56 0.07 91 0.05
DDT <2 0.23 91 0.2
Dieldrin 10 NEPM 0.61 0.07 91 0.05
Endrin 120 HRA <0.5 0.06 91 0.05
Heptaclor 10 NEPM <0.5 0.06 91 0.05
Heptachlor epoxide 10 NEPM <0.5 0.06 91 0.05
Pentachlorobenzene 9,300 HRA no data
Pentachlorophenol 530 HRA <20 1.35 83 1
1,2,4,5-
tetrachlorobenzene

93 HRA no data

alpha-BHC <0.5 0.06 91 0.05
beta-BHC <0.5 0.11 91 0.1

AGGREGATE TOTAL 10,883 32.49 2.55
AGGREGATE NEPM
ONLY

290

mg/kg @ 95% destruction efficiency 1.6245 0.1275
mg/kg @ 98% destruction efficiency 0.6498 0.051
1. The criteria source defines the derivation of the clean up goal, a standard already identified in the NEPM, or a

target derived through the HRA process based on the NEPM guidelines.

It can therefore be concluded that, using the more representative (and more securely
“provenanced”) Earth Tech Engineering results,  compliance with the CCO will be achieved at 95
percent destruction efficiency.  However, in recognising the potential for hot spots that have not yet
been identified, a contingency plan involving a second-pass reprocessing through the DHTD unit
has been developed to ensure that compliance with the CCO may be maintained.
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 PCB Wastes

Only one exceedance of PCB criteria was identified on the former Allied Feeds site.  This was a
level concentration of 72 mg/kg and is thought to be associated with the location of a former
transformer on the site.

The destruction efficiency is such that, post-remediation, the level concentrations of PCBs will
comply with the CCO criteria of 2 mg/kg.

Table 4.3 Summary of Compliance with the CCOs

CCO Criteria Response
Dioxin-contaminated wastes

The true definition for the purposes of the CCO is
2,3,7,8-tetrachlorodibenzo-p-dioxin above 10 ppb.

Current site conditions include 2,3,7,8-
tetrachlorodibenzo-p-dioxin concentration at a level
above 10 ppb. As such, this CCO applies.

Processing for the purposes of reducing the content is
permitted under licence agreement with the EPA.

A licence is to be sought by Earth Tech Engineering from
the EPA.

The remediation criteria derived through the HRA set a
goal of well below 10 ppb. As such, compliance with
CCO will be achieved.

Discussions with the EPA will be ongoing with regard to
review and potential amendment to the CCO.

Scheduled Chemical Wastes

SCWs are wastes outlined in Schedule A of the CCO
that in total represent more than 1 milligram per
kilogram.

The site currently contains 16 of the listed SCWs which,
in aggregate, are above 1 mg/kg. As such, this CCO
applies.

The remediation has been designed so that subsequent
to remediation, SCWs will be, in aggregate, less than 1
mg/kg. Additional on site management measures and
corrective actions have been prepared in order that any
non-complying treated or residual material discovered
through post-treatment validation will be re-treated and
re-validated so as not to exceed the acceptance criteria
(see foregoing text).

Thus, the remediation of the former Allied Feeds site will
comply with this CCO.

Processing is permitted under licence agreement with
the EPA.

A licence is to be sought by Earth Tech Engineering from
the EPA.

Discussions with the EPA will be ongoing with regard to
review and potential amendment to the CCO.

PCB wastes

Processing must (1) use methods that only leave
process residues for which EPA-approved methods of
disposal are available and (2) technologies approved
and licensed by the EPA that minimise release of waste
to the environment.

In the event that particulates accumulate in components
of the DHTD unit (such as filters), the component will be
cleaned. It is possible that particulate matter captured in
the baghouse filters could contain elevated levels of
metals and possibly PCB residues. The baghouse dusts
will automatically be rerouted to return to the DHTD feed.
However, periodic removal of that dust will be required,
as metals would otherwise build up. At the time of
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CCO Criteria Response
purging the baghouse of dust, that material will be
contained in storage bins, sampled, and analysed.

The treatment required to reduce contaminant
concentrations to below licence acceptance criteria may
consist of:
a) Stabilisation.
b) Mixing with wet excavated contaminated material to

promote drying followed by DHTD treatment.

Application will be made for a license  from the EPA for
the technology.

Processing is permitted only under the following criteria:
• A PCB level of less than 2 mg/kg in any liquid

residue from the processing.
Not applicable. The technology will not result in any
liquid residues.

• A PCB level of less than 2 mg/kg in any solid
residue from processing unless the EPA deems this
not to be practicable.

As noted previously, any particulate accumulations will
be cleared and retreated or disposed of as appropriate
and in an approved manner.

• No discharge of liquid PCB effluent from the
processing facilities to wetlands, whether naturally
occurring or artificial.

Not applicable. There will be no liquid PCB effluent on
the site. Surface or groundwater potentially containing
PCB contaminants will be subject to different
management and monitoring regimes to avoid
discharges of potentially contaminated materials into
surrounding land areas and Homebush Bay.

• No intentional dilution or disaggregation to make
scheduled PCBs non-scheduled PCBs.

Material may be mixed prior to treatment for the
purposes of preparation. However, all such material will
be treated through the DHTD unit. It will not be placed
back on site as an untreated diluted or disaggregated
mixture.

• Blending to facilitate the processing is permitted only
with written approval from the EPA.

The blending process for the purposes of pretreatment
preparation (eg for moisture content) is outlined in both
the EIS and the application for a license to use the
technology.

• Processing of non-scheduled PCB material and
waste is permitted only with written approval from
the EPA.

Not applicable. The current status of the contaminant on
site is as a scheduled waste, for which a license
application will be submitted to the EPA.

• Reuse or recycling of non-porous solid PCB material
and waste permitted if the surface PCB residue is
less than 1 milligram per m2 of the surface area.

Not applicable. The treatment of materials containing
PCB-contaminated soil will render the material safe for
reuse on site. There are no known non-porous solid
items contaminated with PCBs on site.

Should solid items such as capacitors be found during
excavation operations, cleaning procedures will be
prepared and implemented. The cleaned items would
then be sent to commercial facilities off site for
destruction.



ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 8010772RP2/FINAL/30 OCTOBER 2002

36

4.3 Contaminated Land Management Act 1997

4.3.1 Application of the Act

This project represents a voluntary remediation proposal under Section 26 of the Contaminated
Land Management Act (CLM).  Under Section 26, a plan of remediation (known as a Remediation
Action Plan [RAP]) must be forwarded to the EPA for their written agreement.  Under the CLM Act,
an EPA-accredited Site Auditor approves the RAP.

Site Auditors are accredited under the NSW EPA Site Auditor Scheme.  This affords Site Auditors
an independent status under the CLM Act and empowers them to review and approve certain
documentation (including RAPs) on behalf of the EPA.  Contaminated Sites: Draft Guidelines for the
NSW Site Auditor Scheme (EPA, 2002) states:

“Site audits in relation to contaminated land

Site auditors carry out independent reviews of the work of contaminated land consultants.  The CLM
Act calls these reviews ‘site audits’. The CLM Act defines a site audit as an independent review:

(a) that relates to investigation, or remediation, carried out (whether under the CLM Act or
otherwise) in respect of the actual or possible contamination of land, and

(b) that is conducted for the purpose of determining any one or more of the following matters:

(i) the nature and extent of any contamination of the land,

(ii) the nature and extent of the investigation or remediation,

(iii) what investigation or remediation remains necessary before land is suitable for any specified
use or range of uses,

(iv) the suitability and appropriateness of a plan of remediation, a long-term management plan, a
voluntary investigation proposal or a remediation proposal.”

The former Allied Feeds site is subject to a Section 35 notice (under the Environmentally Hazardous
Chemicals Act) and a determination of Significant Risk of Harm (SRoH) under the CLM Act.  This
means that although the Site Auditor remains the independent technical body for the purposes of
reviewing certain documentation, the EPA remains the final approval body for the RAP and
validation reporting subsequent to remediation.

This is supplementary to the role of the EPA for the EIS process under the Environmental Planning
and Assessment Act 1979, under which the Minister for Planning is the final consent authority, with
the EPA acting as an integrated approval body.

4.3.2 Compliance with the Act

In accordance with the CLM Act, Earth Tech Engineering prepared a RAP that was reviewed and
endorsed by the Site Auditor and subsequently submitted to the EPA.  No comments were received
at that time.  The RAP was included as Annex F of the EIS associated with the requirements of the
Director General of Planning under the Environmental Planning and Assessment (EP&A) Act 1979.

Comments have been received with regard to the RAP as part of the EIS under the EP&A Act and
have been addressed in the relevant sections of this supplementary report where applicable.

The process has complied with the requirements of the CLM Act.
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4.4 National Environment Protection Measure

4.4.1 Application of the National Environment Protection Measure (NEPM) 1999

An integral component of the RAP is a Human Health Risk Assessment (HRA) and the use of risk
based methods to determine site specific clean up goals for contaminants.  The methodological
approach to the preparation of an HRA is set out by the NEPM 1999.

The NEPM, prepared pursuant to the requirements of the Commonwealth legislation, the National
Environment Protection Council Act 1994, identifies criteria for certain chemicals.  For those
contaminants that do not have derived criteria, a methodology is provided for the calculation of
target clean-up goals that will result in protection of human and ecological health.

4.4.2 Compliance with the NEPM

As part of the RAP prepared in accordance with the CLM Act, the HRA was undertaken in
accordance with the methodological approach set out in the NEPM.  The resulting HRA was
reviewed and endorsed by the Site Auditor as part of the RAP and was also subsequently reviewed
by the EPA.  The EPA submitted comments which were addressed by Earth Tech Engineering and
ERM in a response letter (provided in Annex Z of the EIS).

The EPA submitted comments on the EIS with respect to the HRA, which are now further discussed
in Section 10.2 of this report.

The process has complied with the NEPM.  Where alternate criteria have been chosen, it has been
for the purposes of compliance with alternate policy or legislation put forward by the NSW EPA.

4.5 Waste Avoidance And Resource Recovery Act 2001

4.5.1 Application of the Act

The remediation of the former Allied Feeds site will be subject to license requirements under
Sections 47 and 48 of the Protection of the Environment Operations Act 1997.  This is discussed in
Section 1.5.1 of the EIS.  It is also discussed in further detail in Chapter 11 of this supplementary
report.

In their comments, the NSW EPA requested that a contingency plan be developed that would
address the necessity of materials or wastes being disposed of off-site, should the remediation not
achieve the required goals.

The criteria for disposal to landfill are outlined in the Assessment, Classification and Management of
Liquid and Non-liquid Wastes (EPA 1999).  This policy was prepared under the Waste Minimisation
and Management Act 1995, which was superseded by the Waste Avoidance and Resource
Recovery Act 2001.  The criteria for landfill disposal as a contingency plan in relation to waste
classification and management are discussed in Section 11.2 of this supplementary report.

4.5.2 Compliance with the Act

As stated in the EIS, Earth Tech Engineering intends to undertake the remediation as an entirely on-
site process.  This means that, to the extent possible, no remediation materials will be transported



ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 8010772RP2/FINAL/30 OCTOBER 2002

38

off site.  However, the EPA has requested a contingency plan, should material require off-site
disposal.

In order to achieve the dual goals of removal of the Section 35 Notice and remediation of the site to
a standard suitable for future residential redevelopment, materials that require treatment will be
processed so that they meet criteria in the following order of priority:

• HRA and CCO criteria, whichever is the lower (and possibly subject to future revision of the
CCOs).

• Landfill criteria.

There is a significant cost disincentive to both treat the material in the DHTD and then dispose of
treated material (at considerable cost per tonne) at a licensed landfill.

Exceptions to the preceding order of priority are as follows:

• Soil impacted by metals only – (a) stabilisation and subsequent retention on site in areas where
human health and environmental risks are minimised (eg park areas), and (b) stabilisation and
landfill disposal.

• Baghouse dust – (metals impacted) – (a) stabilisation and subsequent retention on site, and (b)
stabilisation and landfill disposal.

• Solid waste recovered from excavations, such as drums, plastic and timber: cleaned in
accordance with material-specific procedures and either (a) provided to recycler or (b) disposed
of at landfill.

• Material that, through some unanticipated characteristic, is unsuitable for DHTD treatment yet
which might comply with landfill criteria or can be brought to within landfill criteria by an
acceptable process: characterisation and treatment/processing followed by landfill disposal.

The criteria and management of materials for this contingency are discussed in section 11.2.

It should be noted that some of the contaminants on the former Allied Feeds site do not have
specified criteria in the EPA guidelines (1999).  These compounds are shown in Table 4.5 as “no
criteria.”  For such situations, established processes exist whereby suitable landfill disposal criteria
may be determined, including guidance in NSW EPA Environmental Guidelines:  Assessment,
Classification & Management of Liquid and Non-liquid Wastes, plus reference to published literature
on toxicological and epidemiological studies and human health criteria for the protection of
groundwater and drinking water.

4.6 Comparable Legislative Criteria

Outlined below is a discussion of how each legislation, regulation, policy, and guideline is applicable
to the remediation of the former Allied Feeds site.  It is followed by a summary discussion of how
compliance with each act or policy will be achieved.  In this sense, the act or policy taking
precedence is that which provides the lowest (and thereby the most conservative) criteria.
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Notwithstanding the potential inconsistencies arising from the differing legislative streams, Earth
Tech has endeavoured to comply with all policy and guidelines potentially applicable to the former
Allied Feeds site and its remediation.

Table 4.5  summarises the contaminants and the criteria for the site, including the legislation under
which they fall.  These criteria supersede those shown in Chapter 19 of the EIS, which deals only
with the NEPM- and HRA-derived criteria.

Table 4.5 Summary of Criteria

Contaminant CCO
criteria

(EHC Act)

HRA
criteria
(NEPM,

CLM Act)

Landfill (EPA,
1999/EPA

consultation)

Comment

2,3,7,8-TCDD 10 ppb See
PCDD/PCD
Fs below

No criteria HRA criteria are the goals, as these
exceed the requirements of the CCO.

PCDD/PCDFs N/A 3.5ppb (or
1.4 ppb
based on
alternative
background
intake)

No criteria No CCO criteria for Total
PCDD/PCDFs. However, the HRA
criteria exceed the CCO for 2,3,7,8-
TCDD.

2,4-D N/A 1,770 800/1440 Landfill criteria apply so that the
contingency may apply.

2,4,5-T N/A 5,300 No criteria Criteria for landfill to be determined
with the EPA in order that the lowest
and most conservative would apply

PAHs N/A 20 800 HRA criteria apply. This would still
allow a contingency of off-site disposal
to an industrial landfill.

o-chlorophenol N/A 13,000 No criteria Criteria for landfill to be determined
with the EPA in order that the lowest
and most conservative would apply

p-chlorophenol N/A 530 No criteria Criteria for landfill to be determined
with the EPA in order that the lowest
and most conservative would apply

2,4-dichlorophenol N/A 8,000 No criteria Criteria for landfill to be determined
with the EPA in order that the lowest
and most conservative would apply

2,4,5-trichlorophenol N/A 17,700 32,000/57,600 HRA criteria applies.
1,4-dichlorobenzene N/A 14,000 600/1080 Landfill criteria applies.
Lead N/A 300 400/6000 HRA criteria applies.
PCBs No more

than 2
mg/kg

<50 CCO criteria apply. This would still
allow a contingency for off-site disposal
to industrial landfill.

Scheduled Chemical
Wastes

No more
than 1
mg/kg on
aggregate

<50 CCO criteria apply. This would still
allow a contingency for off-site disposal
to industrial landfill.

Aldrin As per
SCW CCO

10

Benzene, hexachloro; As per
SCW CCO

200

Gamma-BHC Lindane As per
SCW CCO

350

Chlordane; As per
SCW CCO

50

DDD/DDT/DDE As per
SCW CCO

200

Dieldrin As per 10
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Contaminant CCO
criteria

(EHC Act)

HRA
criteria
(NEPM,

CLM Act)

Landfill (EPA,
1999/EPA

consultation)

Comment

SCW CCO
Endrin As per

SCW CCO
120

Heptachlor/heptachlor
epoxide

As per
SCW CCO

10

Pentachlorobenzene As per
SCW CCO

9,300

Pentachlorophenol As per
SCW CCO

530

1,2,4,5-
tetrachlorobenzene

As per
SCW CCO

93

The determination of Significant Risk of Harm for the site may only be lifted when it is demonstrated
that potential risk to human health and the environment has been removed.

The foregoing summary of criteria is with respect to soil materials only.  Groundwater is discussed in
Chapter 6.2.1, with specific reference to potential impacts to Homebush Bay.  The remediation
criteria for soil, will be such that the any residual concentrations will be so low as to restrict the
potential for mobilisation in water.  This will be validated, however, with an integrated sampling
regime, as discussed in Chapter 6.2.2.

4.7 Stockholm Convention On Persistent Organic Pollutants

Persistent organic pollutants (POPs) are chemicals that persist, bioaccumulate in plants and
animals, are transported long distances in the environment and are toxic.  Several chemicals
classified as POPs occur at the former Allied Feeds site as soil and groundwater contaminants.

The Stockholm Convention on Persistent Organic Pollutants was agreed in December 2000 by 120
countries.  The treaty establishes legally binding obligations.  Australia signed the agreement on 23
May 2001.

Earth Tech considers that the goals of this project which include the destruction of persistent
organic pollutants through application of the selected technology, operated reliably and in
accordance with legislative requirements fully comply with Australia’s obligations under the
Stockholm Convention.



ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 8010772RP2/FINAL/30 OCTOBER 2002

43



ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 8010772RP2/FINAL/30 OCTOBER 2002

44

5 Contamination

5.1 Introduction

The EPA raised a query with regard to the results reported in Table 7.1 of the EIS.

The EPA noted the absence of analysis of DDT and chlorobenzenes other than mono and HCB in
Part A of Table 7.1 in the EIS, but noted that subsection 8.2.3 indicated that these as well as dioxins
and furans were migrating into the bay.

A clarification in response to this query is provided below.

5.2 Additional Information

5.2.1 Soil Contamination

Part A of Table 7.1 in the EIS relates to Earth Tech Engineering data of December 2001.  Four
organachlorine pesticides (OCPs) were noted (HCB, dieldrin, DDE, and DDD).  The footnote of
Table 7.1 states that “Results are limited to analytes detected above the LOR (limit of reporting).”
As such, some contaminants do not appear in Part A of the table.

DDT was an analyte in the Earth Tech Engineering sampling program.  The LOR is 0.2 mg/kg.  The
minimum concentration was <0.2 mg/kg.  The maximum concentration was <2 mg/kg, with the
average being 0.23 mg/kg (over 91 samples).

Chlorobenzene is identified in Part A of Table 7.1.  This contaminant is noted at the top of the table
on page 122 of Volume 1.  Phenols and dioxins and furans are also on this page.

Part B of Table 7.1 of the EIS relates to the JET data (1992).  These results identified more
detectable limits and exceedances of OCPs.

The date and provenance of the data presented in both Table 7.1 and subsection 8.2.3 are also
recorded at those locations.   Subsection 8.2.3 of the EIS (On-site Groundwater Conditions, pp 133-
136), and particularly the subsection entitled Existing Water Quality concerning migration of
contaminants into Homebush Bay, is based on the JET data (as noted on page 135).
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6 Hydrogeology

6.1 Introduction

The EPA requested further information regarding potential post-remediation contaminant migration,
specifically with regard to the leaching or seeping into Homebush Bay of residual contaminants
remaining in the soil after completion of the remediation.

6.2 Additional Information

6.2.1 Potential for Contaminant Migration Post-remediation

Groundwater and the current migration of contaminants into the Bay are discussed in Chapter 8 of
the EIS.  This discussion was based on samples undertaken by JET in 1993.

The table below summarises the groundwater sampling results, compared to the contaminants in
soil found by JET.  However, as the JET data was gathered eight years prior to the Earth Tech
samples and with a largely unknown lab testing methodology, this is to provide an indication only
and not a direct comparison and is used only as a comparative tool.  Where JET data was not
available, Earth Tech Engineering soil sample results have been used.

Based on the available data, organachlorine pesticides and dioxins have been identified in the
groundwater, albeit at low levels.
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A key factor in the removal of the EPA notification of Significant Risk of Harm (SRoH) will be the
remediation of the site and subsequent validation of not only the soil, but also of the groundwater.

From the discussion in the EIS and the data provided in Table 10.1, OCPs and dioxins are (or were
in 1993) entering the aquatic ecosystems of Homebush Bay.  This appears to be due to the
concentrations of those compounds present in the soil, and sediment transport through the wall, as
well as (to a lesser extent) their ability to become mobile in water.

The data indicate (albeit with the limitations presented by the comparison) that only a small
proportion of dioxins are becoming mobile in water.  The contribution of contaminants to
groundwater from the site will be removed following remediation of the site soils.  Earth Tech
Engineering is committed to collecting data that may be validated by the Site Auditor and the EPA,
which demonstrates that the post-remediation contribution to the groundwater (and subsequently
Homebush Bay) is minimal (refer Section 6.2.2).

The clean up criteria for the former Allied Feeds site will comply with the CCOs of the
Environmentally Hazardous Chemicals Act and with the criteria derived as part of the HRA under
the NEPM methodology.  These criteria are low enough to restrict the potential contaminant levels
from mobilising in water.

6.2.2 Groundwater Sampling

The EPA noted “that while groundwater is noted as contaminated, there is no identification of a
groundwater sampling regime, including frequency and location of sampling.”

In the letter of response to the EPA (provided in Annex Z of the EIS), the following commitments
were made:

“Earth Tech Engineering will undertake periodic groundwater monitoring to confirm that the
remediation works do not provide unacceptable ecological risks through the migration of
contaminants into Homebush Bay via groundwater.  Three groundwater monitoring wells will be
installed on the down hydraulic gradient portion of the former Allied Feeds site and one groundwater
monitoring well on the property boundary between the former Allied Feeds and Lednez sites to
ensure that there is no migration of contaminants across the boundary.  In addition, one
groundwater monitoring well will be constructed up hydraulic gradient of the site to assess the
regional water quality entering the site.

A full suite of samples will be taken prior to commencement of remediation works for comparison
against ANZECC indicative interim working levels (for compounds present at the site for which there
is insufficient data) (ANZECC, 2000, Section 8.2.3).  Water samples will also be collected upstream
of the former Allied Feeds site to provide an indication of the contribution of Homebush Bay to the
total load of contaminants in groundwater.

This full suite analysis of mobile contaminants (which would include 2,4-D, 2,4,5-T and BTEX
compounds, among the potentially soluble and mobile compounds at the former Allied Feeds site)
will enable Earth Tech to target key contaminants present in the groundwater and the contribution of
the former Allied Feeds site to Homebush Bay and vice versa.  This sampling method will be
repeated immediately following remediation and compared against ANZECC guidelines.

All monitoring results will be available to the NSW EPA and City of Canada Bay Council and/or as
part of Environmental Management reporting requirements summarising the status of the
remediation works.”
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Building on this, the approach will also include an integrated sampling strategy in order to:

• define the baseline groundwater environment of the former Allied Feeds site.

• identify the groundwater quality upstream (i.e., moving onto the site) and any contributions to the
groundwater quality of the former Allied Feeds site.

• identify the groundwater quality downstream (i.e., leaving the site towards Homebush Bay) to
investigate the sensitivity of the receiving environment and an indication of the pre- and post-
remediation contribution from the former Allied Feeds site.

In order to collect this information, Earth Tech Engineering will place monitoring wells (as noted
above) upstream, on-site, and downstream. Further to this, the following parameters will also be
assessed to investigate the potential of contaminants to mobilise in water:

• solubility of the chemical compound.

• soil, water, and octanal to water partitioning.

• hardness of the groundwater in relation to the receiving water.

• bioavailability of the specific chemical compound.

• speciation of the chemical compound (which will have a bearing on its toxicity).

The first suite of samples will be taken during the commissioning stage of the remediation, prior to
any remediation works commencing.  The monitoring will be repeated every three months for the
duration of the remediation works.  The results will be provided to the Site Auditor and the EPA as
part of the validation process.

As an additional measure, Earth Tech Engineering intends to undertake TCLP tests on post-
treatment samples to further define their potential leachability in their post-remediated state.

The groundwater systems will be significantly improved by the remediation of the former Allied
Feeds site.  It is clear that currently dioxins and OCPs are present in groundwater and are migrating
into Homebush Bay, albeit at low levels.  This contribution will be significantly reduced through the
removal of the contaminant source.   Significant Risk of Harm Classification for the neighbouring site
will be removed by clean-up of the sediments adjacent to both the former Allied Feeds site and the
former Union Carbide facility.  Soil will be remediated so that residual impact on groundwater is low
enough to ensure that associated contamination of the bay sediments is reduced significantly, to an
acceptable level.  This will involve a more detailed analysis of the current groundwater quality and
the potential for leaching to the groundwater from the soil.  In addition, determination of the relevant
level of groundwater contaminants remaining will need to factor in the quality of the receiving water.

6.2.3 Installation of the Sheet Pile Seawall

The EPA sought clarification of two statements in the EIS that could be considered conflicting with
regard to the temporary sheet pile wall.  Specifically, the statements were that the sheet pile wall
would not affect groundwater flows and that the wall would stop flow into the bay.

As stated in the EIS, the sheet pile sea wall will be constructed in sections with return “wing walls” to
isolate the working cell or zone from tidal influence.  Subject to detailed design and constructability
considerations, the wing walls may be constructed as slurry walls or they may be formed from other
impermeable membrane materials.  The cell will be excavated and the material stockpiled for drying
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and treatment in the designated areas.  The cell will generally be protected from tidal ingress by the
sheet pile wall, although some seepage is likely to occur due to the differing head of water.  Natural
groundwater seepage from “upstream” (i.e., groundwater seeping from the higher northern and
eastern areas) would be allowed to collect in sumps within the cell.  Since this groundwater would
be seeping from upstream areas but potentially passing through areas of contamination, it would be
collected and treated in the on-site wastewater treatment system.  Constructing interception
trenches or installing dewatering spears upgradient of the contaminated zone to collect the clean
groundwater and divert it to the clean surface water retention basin may reduce the amount of water
requiring treatment.

As each new sheet pile cell is constructed, the previous section would be removed.  This process
would be repeated for the subsequent working cells until excavation had reached the southern
boundary.

This approach of construction, excavation, backfill, and retrieval by cell would ensure that there are
paths for groundwater to move across the site while isolating those areas that are in the process of
remediation.

Based on coordination discussions with representatives of the contractor remediating the adjacent
site and a section of the Homebush Bay sediments, it is anticipated that by the time the western
section of the former Allied Feeds site has been remediated and backfilled, the remediation of the
required section of the Homebush Bay sediments will be complete.  The water quality of tidal
groundwater subsequent to remediation of the adjacent bay sediments will be such that
groundwater in-flow would not recontaminate the remediated soils of the former Allied Feeds site.

If the bay sediment remediation has not been completed by the time the western section of the
former Allied Feeds site has been remediated and backfilled, or the water quality of Homebush Bay
is of a standard that may threaten to recontaminate the former Allied Feeds site, consultation would
be sought with the NSW EPA.

As an added barrier to sediment migration, a silt curtain and clay filter/barrier may be incorporated
as part of the seawall design.  This contingency would be adopted if the sediment remediation has
not yet occurred and would be discussed with NSW EPA and Waterways.

At this stage, Earth Tech Engineering does not propose to retain the sheet pile wall as a permanent
seawall, since this would inhibit the groundwater movement across the site.
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7 Surface Water

7.1 Introduction

The EPA requested further information with respect to the following issues:

• Clarification of the trade waste agreement, license considerations, and discharge to sewer.

• Clarification of surface water run-off guidelines.

• Clarifications of the range of pollutants of concern, treatment methods, and control methods.

7.2 Additional Information

7.2.1 Water Quality Objectives

 NSW Government Objectives

The subject site is located in the Sydney Harbour and Parramatta River catchment.  Interim water
quality objectives for this catchment have been published by the NSW government (1999).  The
document lists the beneficial water uses of the catchment, termed “environmental values.”  Based
on these environmental values, water quality objectives have been set.  The environmental values
of the Sydney Harbour and Parramatta River catchment are:

• Protection of aquatic ecosystems.

• Visual amenity.

• Primary and secondary contact recreation.

• Consumable seafood.

The document also provides water quality guidelines to protect these values.  The guideline
concentrations are for a range of physical, chemical, and biological parameters.

A summary of the water quality objectives is shown in Table 7.1. For each parameter, the table
shows concentration limits for the limiting environmental value. The guidelines shown, therefore,
represent the criteria to protect all the environmental values.
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Table 7.1 NSW Government Interim Water Quality Objectives for Sydney Harbour and Parramatta River

Parameter Concentration limits
Total phosphorus (TP) 10-100 µg/L
Total nitrogen (TN) 100-750 µg/L
Turbidity < 6 NTU
Salinity < 1500 S/cm
Dissolved oxygen (DO) > 6 mg/L or >80-90 % saturation
pH 6.5 - 9.0
Temperature < 20 C increase in natural temperature levels
Chemical contaminants Waters shall be free from pollutants in amounts or

combinations that are toxic to humans, animals, plants,
and other organisms. SEE TABLE 9.2

Faecal coliforms < 14 MPN per 100 mL (Most Probable Number)
Algae and blue-green algae < 15 000 cells/mL
Surface films and debris: None visible
Nuisance organisms Macrophytes, phytoplankton scums, filamentous algal

mats, blue-green algae, sewage fungus, and leeches
should not be present in unsightly amounts.

Source: Environment Protection Authority, NSW (1999).

 ANZECC Guidelines

ANZECC (2000) has published water guidelines for the protection of aquatic ecosystems.  The
guidelines provide numerical concentration limits for a large range of toxicants, including heavy
metals and organic compounds.

Site investigations and assessment work undertaken at the site indicate a variety of organic and
inorganic contaminants in the soil (see chapter 7 of the EIS).  These are shown in Table 7.2.  The
table also shows ANZECC water quality guidelines for protection of aquatic ecosystems. The
guidelines are based on:

• A 95 percent species protection standard for toxicants that do not bioaccumulate.

• A 99 percent protection standard for toxicants that have the potential to bioaccumulate.

This is consistent with the ANZECC recommendations for slightly to moderately disturbed
ecosystems.
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Table 7.2 Potential Contaminants in Site Runoff and Groundwater

Analyte ANZECC Guideline
(µg/L)

Analyte ANZECC Guideline
(µg/L)

HEAVY METALS HALOGENATED
AROMATIC
HYDROCARBONS

Arsenic       - Total 2.3 (i) (1) Chlorobenzene 55 (i)
Cadmium       - Total 0.7 (b) Bromobenzene NR
Chromium      - Total 4.4 (2) 2-Chlorotoluene NR
Copper        - Total 1.3 4-Chlorotoluene NR
Nickel        - Total 7 1.3-Dichlorobenzene 260 (i)
Lead          - Total 4.4 1.4-Dichlorobenzene 60 (i)
Zinc          - Total 15 1.2-Dichlorobenzene 160 (i)
Mercury       - Total 0.1 (b) 1.2.4-Trichlorobenzene 20

1.2.3-Trichlorobenzene 3 (i)

ORGANOCHLORINE PESTICIDES TRIHALOMETHANES
(VOLATILES)

alpha-BHC NR Chloroform 370
HCB NR
beta-BHC NR PHENOLS
Lindane 0.007 (i) Phenol 400
Heptachlor 0.0004 (i) 2-Chlorophenol 340 (i)
Aldrin 0.003 (i) 2-Methylphenol NR
Dieldrin 0.01 (i) 3- & 4-Methylphenol NR
Heptachlor epoxide NR 2-Nitrophenol 2 (i)
Chlordane 0.001 (i) 2.4-Dimethylphenol 2 (i)
Total Endosulfans 0.01 (i) (b) 2.4-Dichlorophenol 120 (i)
Chlordane – cis 0.001 (i) 2.6-Dichlorophenol 34 (i)
DDE 0.0005 (i) 4-Chloro-3-methylphenol NR
DDD NR 2.4.6-Trichlorophenol 3 (i)
DDT 0.0004 (i) 2.4.5-Trichlorophenol 4 (i)
Endrin 0.004 (b) Pentachlorophenol 11 (b)

Endrin aldehyde NR
Endosulfan sulfate NR POLYNUCLEAR

AROMATICS
Endrin ketone NR Naphthalene 50 (i)
Methoxychlor 0.004 (i) 2-Methylnaphthalene NR

2-Chloronaphthalene NR
BTEX Acenaphthylene NR
Benzene 500 Acenaphthene NR
Toluene 180 (i) Fluorene NR
Chlorobenzene NR Phenanthrene 0.6 (i) (b)

Ethylbenzene 5 (i) Anthracene 0.01 (i) (b)

meta- Xylene 75 (i) Fluoranthene NR
para-Xylene 200 (i) Pyrene NR
ortho-Xylene 350 (i) N-2-Fluorenylacetamide NR

Benz(a)anthracene NR
FUMIGANTS Chrysene NR
2.2-Dichloropropane NR Benzo(b) fluoranthene NR
1.2-Dichloropropane 500 (i) Benzo(k) fluoranthene NR
cis-1.3-Dichloropropylene NR Benzo(a)pyrene 0.1 (i) (b)

trans-1.3-Dichloropropylene NR 3-Methylcholanthrene NR
1.2-Dibromoethane (EDB) NR Indeno(1.2.3-cd)pyrene NR
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Analyte ANZECC Guideline
(µg/L)

Analyte ANZECC Guideline
(µg/L)

Dibenz(a.h)anthracene NR
Benzo(g.h.i)perylene NR

HALOGENATED ALIPHATIC
HYDROCARBONS (VOL)

PHENOXY ACID
HERBICIDES

Dichlorodifluoromethane NR 4-Chlorophenoxy acetic
acid

NR

Chloromethane NR Dicamba NR
Vinyl chloride NR Mecoprop NR
Bromomethane NR MCPA 1.4 (i)
Chloroethane NR 2.6-D NR
Trichlorofluoromethane NR 2.4-DP NR
1.1-Dichloroethene 250 (i) 2.4-D 280 (i)
Iodomethane NR Triclopyr NR
trans-1.2-Dichloroethene NR 2.4.6-T NR
1.1-Dichloroethane 250 (i) 2.4.5-TP (Silvex) NR
cis-1.2-Dichloroethene NR 2.4.5-T 36 (i)
1.1.1-Trichloroethane 270 (i) MCPB NR
1.1-Dichloropropylene NR 2.4-DB NR
Carbon tetrachloride 240 (i)
1.2-Dichloroethane 1900 (i)
Trichloroethene 330 (i)

Dibromomethane NR
1.1.2-Trichloroethane 1900
1.3-Dichloropropane 1100 (i)
Tetrachloroethene 70
1.1.1.2-Tetrachloroethane NR
trans-1.4-Dichloro-2-butene NR
cis-1.4-Dichloro-2-butene NR
1.1.2.2-Tetrachloroethane 400 (i)
1.2.3-Trichloropropane NR
Pentachloroethane 80 (i)
1.2-Dibromo-3-chloropropane NR
Hexachlorobutadiene NR

i – interim guideline value
b – possible bioaccumulation effects, guideline value for 99% protection level adopted
NR – no recommended value
1 – guideline shown for As(III). Guideline value for As(V) is 4.5 ug/L
2 – guideline shown for Cr(VI). Guideline value for Cr(III) is 27.4 ug/L
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7.2.2 Water Management

 Overview

The developed site will be divided into:

• Clean areas.  Runoff from these areas will be directed to the clean water management system.

• Disturbed areas that do not contain contaminated soils.  Runoff from these areas will be directed
to the sediment water management system.

• Disturbed areas that contain contaminated soils.  Runoff from these areas will be directed to the
contaminated water management system.

The three water management systems are described in detail in the following sections.  A concept
stormwater management plan is shown in Figure 7.1.  A flow chart describing water management at
the site is shown in Figure 7.2.

 Clean Water System

Clean areas include:

• Roofs (untreated material stockpile, offices, amenities).

• Undisturbed areas.

• Fully rehabilitated areas.

Runoff from these areas will be of similar or better quality relative to the current drainage from the
site.  It is therefore suitable for this runoff to be discharged to the Parramatta River/Homebush Bay.

Diversion drains will be constructed to direct clean runoff away from disturbed areas.  This will
minimise the risk of cross-contamination with runoff from disturbed areas.
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Figure 7.1 Water Management Flow Chart
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Figure 7.2 Concept Water Management Plan – Phase 3 Snapshot
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7.2.3 Sediment Water Management System

 General

The sediment water management system will collect water from:

• Clean overburden stockpiles.

• Carpark.

• Clean haul road.

• Partially and fully rehabilitated areas.

Runoff from these areas may contain litter and sediment.  Runoff from the carpark may also contain
small quantities of oil.  The runoff will therefore require treatment prior to discharge to the bay.

Runoff will be directed through a gross pollutant trap (GPT) for removal of litter and gross pollutants.
Runoff from the carpark will drain to an oil/water separator for removal of oils and greases before
flowing to the GPT.  Water from the GPT will then drain to a sediment basin for solids settling.
Suitably clarified water will be discharged to the Parramatta River.

Runoff from potentially contaminated areas at the site will not enter the basin.  Therefore, water is
expected to have low concentrations of the toxicants present in potentially contaminated areas of
the site.

There is a small risk that wind-blown dust from contaminated areas could deposit in the catchment
of the sediment water management system.  This could result in small quantities of toxicants being
discharged to the basin.  However, toxicant concentrations entering the basin would be mostly in
undissolved form, and therefore sedimentation would significantly reduce toxicant concentrations in
the basin.  In addition, the toxicants present in contaminated areas at the site generally have low
solubility in water; therefore, they are unlikely to redissolve into solution in runoff or in the basin.

Regular water quality monitoring will be undertaken to verify that toxicant levels are low in the basin
water.  Details of the monitoring program are included in Section 3.

7.2.4 Sediment Basin

The sediment basin will discharge clarified water to the bay.  Suspended solids concentrations will
be reduced to 50 mg/L or less prior to discharge.   When required, gypsum will be added to promote
flocculation and sedimentation.

The sediment basin will be located at the northern end of the site and will have a capacity of 0.68
ML.  It will be able to contain runoff generated by a 90th percentile five-day storm, as recommended
in Managing Urban Stormwater: Soils and Construction (Department of Housing, 1998).  Basin
sizing calculations are shown in Annex B.
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7.2.5 Pollution Load Assessment

Suspended solids concentrations will be reduced to 50 mg/L or less prior to stormwater being
discharged from the basin.  These TSS levels are typical of runoff from a forest or natural
catchment. Published ranges for runoff from forest catchments are shown below.

Managing Urban Stormwater: Strategic Framework (EPA, 1998), page 23

Range: 1-140 mg/L

Urban Stormwater Pollution (CRC for Catchment Hydrology, 1997), page 3

Median: 80 mg/L

Range: 40 – 170 mg/L

The existing sediment load discharged to the bay is approximately 940 kg/yr.  Following
development, this will be reduced to approximately 690 kg/yr, a reduction of some 50 percent.  The
reduction is primarily due to a decrease in catchment area discharging runoff to the bay.  Relevant
calculations are shown in Annex B.

7.3 Potentially Contaminated Water Management System

7.3.1 General

Potentially contaminated areas include:

• Excavation cells.

• Land farm area.

• Dirty haul road.

• Wheel wash facility.

• Washdown bay.

• Treatment compound.

Runoff from these areas has the potential to contain sediment and contaminants shown in Table
7.2.  It will not be discharged to Homebush Bay/Parramatta River.  Runoff will be collected in
surface drains and sumps, and will be pumped to an on-site treatment plant for discharge to sewer.
Other mitigation measures include:

• Stabilising, capping, and revegetating remediated areas.  Rehabilitated areas will drain to the
sediment basin.

• Roofing and bunding the untreated stockpile area so that contaminants from this area are not
discharged to the bay.

• Constructing a 400-mm-high bund around the contaminated water catchment to contain runoff
during extreme storm events.  The bund height is based on the 1 percent AEP 24-hour duration
storm, which is 285 mm, plus a freeboard allowance.



ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 8010772RP2/FINAL/30 OCTOBER 2002

63

• Collecting groundwater from the excavation pits, that has the potential to be contaminated from
the soil fill.  The water will be removed as required from the pit and pumped to the treatment
plant for treatment and disposal as trade waste.  No groundwater collected from the pits will be
discharged to the bay.

7.3.2 Treatment Plant

Surface water from potentially contaminated areas and groundwater from the excavation cells will
be pumped to an on-site treatment plant.  The plant will be located on the southern boundary of the
site, in a compound with a footprint of approximately 25 metres x 25 metres.

The plant has been designed to treat water containing toxicants found at the site to a standard
which is suitable for discharge to sewer.  Suitably treated water from the plant will be discharged to
sewer under a trade waste agreement (TWA) with Sydney Water or reused for dust suppression
and washdown in the potentially contaminated catchment.

The plant will operate in batch mode as it will be necessary to hold the treated water pending receipt
of analytical results which confirm that the batch is suitable for discharge to sewer.  The treatment
process includes:

• oil removal using an oil skimmer or separator in the settlement tanks or the tanks in the
compound;

• sedimentation to remove particulate matter.  Flocculating agents will be added to the water as
required to promote clarification of the water;

• pH adjustment;

• further clarification of the water using sand filters;

• removal of dissolved phase contaminants by adsorption in two activated carbon filters in series;
and

• temporary storage of effluent water in a holding tank, to be analysed to determine whether the
treated batch complies with trade waste criteria.

Measures to meet trade waste requirements include:

• a discharge tank fitted with flow rate limiters, set to the discharge rate permitted in the site
operating conditions;

• design toxicant concentrations for the effluent which comply with Sydney Water's EPA license
for discharge to sewer as trade waste;

• design effluent concentrations of organochlorine and organophosphorus pesticides below
current standard laboratory detection limits, given the design destruction efficiencies of the plant
and the low solubility of these chemicals.  This is consistent with Sydney Water’s trade waste
requirements;

• no discharge to sewer unless the required water quality criteria has been met. In the event of
water quality criteria not being met, or that pesticides are found at concentrations exceeding
detection limits, the effluent will be collected and transported to the Lidcombe liquid waste plant
for disposal.
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Additional safety measures at the treatment plant include:

• construction of an earth embankment 0.5 m high around the compound to contain any spills;
and

• fitting each tank with float switches, pumps and alarms to control flow and to warn of potential
breaches of capacity.

7.3.3 Trade Waste Agreement

The EPA noted that the table of acceptance standards provided in Annex F of the EIS was not the
latest set provided in Sydney Water’s Trade Waste Policy and Management Plan.  The acceptance
standards shown in Annex F of the EIS were copied from the Sydney Water document Prices for
Water, Sewerage & Stormwater (2000-2004).

The acceptance standards from the Trade Waste Policy are provided in Annex C of this
supplementary report.  The standards are the same as those provided in the EIS, with the exception
of molybdenum, which is not among the contaminants present at the former Allied Feeds site.

The Trade Waste Policy acceptance standards also provide a table of hazardous wastes banned
from discharge to sewer.  Currently, the list of hazardous substances banned from discharge to
sewer includes:

• Hexachlorophene.

• Isodrin.

• Organochlorine pesticides (OCPs).

• Organophosphorous pesticides (OPPs).

• Organotin, including tributyltin.

• Pentachlorobenzene.

• Pentachloronitrobenzene.

• Polychlorinated biphenyl (PCB).

• 1,2,4-trichlorobenzene.

• 2,3,4,6-tetrachlorophenol.

• 1,2,4,5-tetrachlorobenzene.

• 2,4,5-T, salts and esters.

Earth Tech held further discussions with officers of Sydney Water’s Wastewater Source Control
group and EPA to better understand the circumstances that might warrant consideration of a
change to Sydney Water’s licence for acceptance of treated water from the Rhodes site to sewer.

Sewage from the Rhodes area is carried to Sydney Water’s Malabar Sewage Treatment Plant
(STP) via a local system and the South Western Suburbs Ocean Outfall Sewer (SWSOOS).  The
Malabar plant is a high-rate primary type STP serving an equivalent population of 1.8 million people,
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discharging a dry weather average 480ML effluent per day via a deepwater outfall 3.6 kilometres
offshore.  The catchment area is approximately 50,000 hectares.

Sydney Water’s operations are highly regulated.  The EPA regulates all aspects of Sydney Water’s
wastewater management, under the Protection of the Environment Operations Act 1997.  To do this,
EPA grants Sydney Water stringent licences that set parameters for the quality and quantity of
effluent discharged to receiving waterways.  Twenty-seven licences exist for the various Sydney
Water sewage treatment systems.  The licences have built-in pollution reduction targets.  Biosolids
quality is also firmly regulated.

In addition to the respective roles of Sydney Water and EPA, a Strategic Liaison Group and
Operational Policy Committee have been set up as cooperative structures between the two groups
to allow joint consideration of strategic, operational, and regulatory issues.  Reflecting a cooperative
approach, a Draft Memorandum of Understanding (MOU) between the two organisations was
published in August 2002.  The Model Licence for operating the sewage treatment system includes
a condition which allows Sydney Water to request variations to licence conditions and also allows
EPA to vary a licence by written notice without application being made.

Sydney Water’s Trade Waste Policy and Management Plan (June 2001, pg. 9) also notes that
acceptance standards are based on prohibition of intractable and hazardous wastes such as PCBs,
dioxins, OCPs, and OPPs.

EPA has confirmed that, before consideration would be given to varying Sydney Water’s licence for
the part of its sewage treatment system that serves the Rhodes area, the following combination of
circumstances would be required in relation to wastewater discharge of the range of contaminants
found on the site:

• On-site wastewater treatment methods are of a high quality and efficiency.

• Concentrations of contaminants in the treated water were only marginally above acceptance
criteria (extremely low).

• All other viable options had been considered and exhausted.

• Volumes were small.

Consultation with Sydney Water would also be required.

Earth Tech acknowledges those prerequisites and has proposed an on-site treatment system that is
designed to meet standard trade waste licence conditions.

7.3.4 Monitoring

 Sediment Basin

Regular qualitative and quantitative assessments will be conducted to assess the suitably of water
in the sediment basin to be discharged to Homebush Bay/Parramatta River.  There will two
monitoring stages, detailed monitoring during the initial three months of the remediation, and
ongoing monitoring during the operational phase.  The initial monitoring will include:

• Inspecting the basin once a month and following rainfall, and testing the water for pH and
turbidity using a field probe.
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• Collecting grab samples from the basin once a month for analysis of the full range of analytes
shown in Table 7.2.  Toxicant concentrations will be compared to the relevant ANZECC
guidelines to verify that water quality objectives are met.

• Relating field turbidity measurements and TSS concentrations from laboratory testing.  This will
enable future turbidity testing to be used as a guide for compliance with TSS criteria.

The ongoing monitoring program will include field inspections as described in the foregoing text,
once a month and following rainfall, and collecting grab samples from the basin once every three
months and testing for the analytes in Table 7.2.

When required, the basin will be dosed with lime to meet pH objectives and gypsum to meet TSS
objectives.  These chemicals will be stored in a covered area near the sediment basin.

In the event that toxicant concentrations are found to exceed ANZECC criteria, discharge of water to
the bay will be discontinued.  Water will be collected and transported to the Lidcombe waste facility
for disposal.

The site will be inspected to identify potential causes of sediment being transferred from the
contaminated water catchment to the sediment water catchment.  Dry areas in the contaminated
water catchment will be moistened to minimise the risk of wind-blown dust causing cross-
contamination.

Discharge from the basin to the bay will only be recommenced following analytical testing of the
water for the full range of analytes in Table 7.2, and upon confirmation of compliance with ANZECC
guidelines for ecosystem protection.

Table 7.3 Field Monitoring Parameters

Objective Response Action if Objective Not Met
No visible surface oil • Remove oil using surface skimmer

• Inspect and maintain oil/water separator
No visible litter or gross pollutants. • Remove all visible litter from basin

• Inspect and maintain litter trap
pH between 6.5 and 8.0 • pH adjustment using lime stored on site
TSS < 50 mg/L (use turbidity as indicator) • Add flocculent (eg: gypsum) to promote

sedimentation

 Treatment Plant

Treated water from the plant will be will tested prior to discharge to sewer.  The effluent will pass to
a storage tank to be analysed to determine whether the treated batch complies with trade waste
criteria.  Grab samples will be collected from the tank for laboratory analysis.  The samples will be
analysed for the range of analytes specified in the trade waste licence.

Water quality results will be compared to Sydney Water’s trade waste criteria, which are based on
concentration acceptance guidelines contained in the Sydney Water Trade Waste Policy and
Management Plan.  These are included in Annex B.  Effluent from the treatment plant will not be
discharged to sewer unless the required trade waste water quality criteria have been met.

Upon confirmation of compliance with the trade waste criteria, the tank’s sewer discharge outlet will
be opened and the volume and rate of discharge will be monitored and recorded.  In the event that
toxicant concentrations exceed trade waste criteria, or that pesticides are found at concentrations
exceeding current detection limits, the effluent will be retreated or collected and transported to the
Lidcombe liquid waste plant for disposal.
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7.3.5 Silt Curtains

The EPA’s comments following their preliminary review of the EIS included a request for clarification
with regards to the operation of silt curtains, particularly in association with sheet pile driving
operations.

Earth Tech proposes to deploy silt curtains at the sites of potential discharge of sediment-laden
water or potential disturbance of bay sediments. Silt curtains or turbidity barriers are vertical barriers
designed to enclose or contain turbid water that might be generated by dredging, land-based
erosion, or bottom disturbance.  Curtains may be made of woven geotextile fabric composed of
polypropylene filaments of a mesh size designed to contain sediment particles.  Curtains are
weighted net floating booms, permeable to water and impermeable to particles.  Screens are
impermeable to water and particles.  Their purpose is to protect adjacent natural resources.

The remediation methodology for the former Allied Feeds site requires the installation of temporary
sheet pile walls to isolate land areas and facilitate excavation, dewatering, and seawall construction.
The fact that the sheet pile walls are temporary requires that they can also be extracted.  Sheet
piling consists of a series of panels with interlocking connections driven into the ground with impact
or vibratory hammers to form an impermeable barrier.  Sheet piling can be made from a variety of
materials such as steel, vinyl, plastic, wood, precast concrete, and fibreglass.

Advantages of sheet piling barriers include:

• No excavation is required, which minimizes waste disposal and problems due to mobilization of
sediment.

• Sheet piling can be removed after it has served its purpose.

• Topography and depth have little impact.

• Irregular enclosure shapes are possible.

• Barriers can be driven off barges or land-based pile driving rigs

In recent years, manufacturers have made significant advances in pile interlock design, sealing
materials and installation techniques.  Sealing the joints involves flushing the interlocking joint cavity
to remove silt, soil, and debris and injecting sealant into the joints.  The cavity may be sealed with a
variety of materials including clay-based, cementitious, polymer, or mechanical sealants.

There are two advantages to using a sheet pile wall at the former Allied Feeds site.  First, the wall
will serve to inhibit migration to Homebush Bay of contaminants mobilised by excavation during
remediation of site soils.  Second, the wall will prevent tidal inflow into excavations, thereby reducing
the volume of wastewater to be treated by the on-site treatment plant.  After clean up activities are
complete and a new seawall is built, it is expected that the sheet pile wall will be removed.

The wall will be located offshore near the toe of the existing seawall.  The wall alignment is planned
slightly beyond the toe of the existing wall in an attempt to avoid stray boulders from the original wall
construction.

The means of driving the sheet piles has not yet been selected.  Vibratory hammers are generally
quieter, operate quickly, and are less costly than impact hammers.  However, an impact hammer
may be required for very dense material or where larger boulders are encountered.

The scope of work being undertaken by Earth Tech at the former Allied Feeds site does not include
remediation of the bay sediments.  However, it will be necessary for remediation of the land area,
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construction of the new seawall in sections, and removal of the sheet pile wall to be completed to
facilitate the bay remediation contractor’s access to the sediments near the toe of the wall.

The potential exists for contaminated bay sediments to be mobilised immediately around the point
where the sheet piles being driven penetrate the shallow fine muds at the toe of the existing
seawall.   As sheet piles derive some of their lateral support from surrounding materials, some minor
movement of the piles, until they are stable, may also disturb sediments immediately around the
pile.  Similar disturbance is expected as the piles are extracted.  However, in comparison to the
possibility of disturbance of a significant footprint of the bay sediments during bay remediation, the
potential impacts from Earth Tech’s sheet piling operations are minimal.

The water quality of Homebush Bay is unlikely to be impacted as a result of pile driving and pile
extraction operations.  Only very localised mobilisation of sediments may occur during pile driving
and pile extraction, resulting in a possible slight increase in turbidity in the water column.  In order to
address (limit) the potential movement of suspended sediment away from the immediate work zone,
silt curtains will be used around the potentially impacted area.

The success of turbidity control techniques depends on the ability to secure the barriers and to
prevent their breach (e.g., during high water or strong wind events). Curtains are most effective in
areas where currents are relatively slow.  However, the first line of defence will be careful operation
of pile-driving equipment, including, if necessary, the suspension of operations during high wind or
during stronger flood tide currents.  Impermeable screens have been considered but will not be
suitable in the Rhodes application due to the difficulty in anchoring them against even slight tidal
flow and wind-generated currents.  Earth Tech also considered the application of a geotextile mat or
casting of a layer of clean sand over the existing sediments to contain any mobilisation of sediment.
These options were dismissed, as the likely impact of placing the mat or sealing layer would have a
greater potential to displace the fine sediments than the actual action of pile driving.  Consideration
has not been given to the impacts of placing and lifting anchors as the footprint of the bay floor
potentially disturbed by such activity is relatively small.

The geometry of the deployed curtain will be determined based on the size of the work area
requiring silt curtain protection; however, a semi-circular or elliptical configuration would be most
likely as it allows more robust anchor support, with both ends of the curtain being drawn up against
the existing seawall to prevent escape of sediment around the ends of the curtain.  The mooring
system will consist of anchors, anchor chain, and rope, and mooring (crown) buoys to indicate the
location of the anchors.
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8 Air Quality

8.1 Introduction

Air quality issues are discussed in Volume 1 of the EIS in Section 10, Section 18.2 Section 20.3.2
and in Volume 2 in Annexes L, M and N.  The EPA has requested clarification or additional
information in relation to air quality matters as follows:

• Clarification of comparisons with the Clean Air (Plant and Equipment) Regulation 1997.

• Further detail with regard to emission rate assumptions and justification of source emission
tests.

• Inclusion of dispersion model configuration files.

• Clarification of potential exceedances of PM10.

• Demonstration of compliance with 1x10-6 assuming 70 years of operation.

• Clarification of the use of CAPCOA methodology.

• Clarification of the likely effectiveness of proposed odour mitigation measures.

8.2 Additional Information

8.2.1 Background Data

The nominated thermal remediation contracting firm, American Remedial Technologies (ART),
provided the background data utilised as part of the air quality assessment undertaken by Holmes
Air Sciences.  The data were real-time emission rates and emission monitoring (for the DHTD unit
proposed for the Rhodes project) at operational sites treating pesticide-contaminated materials at
Stockton and Riverside, California.

The data from these sites were used primarily because the DHTD unit was running at that time and
provided the opportunity to gather information while the unit was in operation.  The unit in full scale
operation at Stockton was the unit nominated to undertake the remediation at the former Allied
Feeds site and its deployment for treatment of pesticides provided an opportunity to obtain accurate,
comparable and reliable emission rates.

Data from Riverside were utilised to provide information on PAHs and PCBs, as these compounds
were not present at the Stockton site.

The emission rates are provided in Section 10.2.2 of the EIS.

Appendix E-3 of Annex A in the EIS shows some of the key contaminants at the Stockton site, their
average and maximum concentrations, the clean-up objectives, the treatment efficiency, and the
average and maximum treated soil concentration.  Table 8.1 compares the OCP average and
maximum concentrations at the Stockton site to those found at the former Allied Feeds site.
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Table 8.1 Comparison of OCPs at Stockton and the Former Allied Feeds Site

Contaminant Average
concentration

(Stockton) mg/kg

Maximum
concentration

(Stockton) mg/kg

Average
concentration
(Allied Feeds)

mg/kg

Maximum
concentration
(Allied Feeds)

mg/kg
Chlordane 1.1 2.01 1.13 7.8
DDT+ 2.34 8.11 116.33 1,834
Dieldrin 0.17 0.56 0.69 7.8
Endrin 0.012 0.2 0.67 7.8
Heptachlor 0.74 1.94 0.68 7.8
Lindane 0.66 0.66 0.67 7.8
2,4,5-T 0.076 0.27 10.38 27.6

1. Despite some limitations with the JET (1993) results, the highest concentrations found at the site have been
used. Those shown in italics are Earth Tech Engineering results (2001).

Some of the OCP concentrations recorded at the former Allied Feeds site are higher than those
recorded at Stockton; however, based on these averages and the destruction efficiencies in soil
recorded at Stockton, an indication of the effects at the former Allied Feeds site may be
extrapolated.  Table 8.2 summarises the anticipated effect on OCPs at the former Allied Feeds site,
assuming the same destruction efficiency as at the Stockton site.

Table 8.2 Summary of Anticipated Destruction Efficiency Effects at the Former Allied Feeds Site (soil)

Contaminant Destruction efficiency
recorded at Stockton

Treated Soil
Concentration

(Stockton) mg/kg

Predicted Treated Soil
Concentration at former Allied

Feeds (assuming same destruction
efficiency)

Chlordane >98% <0.5 0.0226
DDT+ >99.97% <0.05 0.0349
Dieldrin >99.4% <0.05 0.00414
Endrin >99.85% <0.05 0.001005
Heptachlor >98% <0.05 0.0136
Lindane >99.9% <0.05 0.00067
2,4,5-T >98% <0.04 0.2076

As shown in Appendix E-4 of Annex A of the EIS, the emission source testing results at Stockton
indicated that the emissions of pesticides were all <2.53x10-4 lbs/hr.

Further information on the predicted stack emissions at the former Allied Feeds site is provided
below.

8.2.2 Stack Emissions

This section focuses on the modelling of both long-term DHTD and fugitive emissions from the
Rhodes site.  These emissions are relevant to the carcinogenic and chronic heath risks.  The
approach adopted is similar to that presented in the EIS, where annual average predictions at the
most exposed individual are carried forward into the health risk assessment using the CAPCOA
methodology.  In this instance, a less conservative and more realistic approach has been adopted to
provide long-term impacts.  It should be noted, however, that risks calculated by the CAPCOA
methodology assume that the operation will generate emissions continuously for a 70-year period.
In practice the excess cancer risk is substantially less than that predicted by CAPCOA, as the total
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remediation program at the Allied Feeds site will occur over a two-year period only and DHTD
treatment operations will be carried out for less than a year and a half.

The DHTD modelling results presented in the EIS were based on emissions provided by ART from
the Stockton plant.  These emissions have been refined to take specific account of the pollutant
concentrations in the soil at the Rhodes site.  The following table presents the estimated emissions
of the compounds found at the site. The following assumptions were made:

• Approximately 125,000 tonnes of material would be processed at the site per year (based on an
overall volume of material to be treated cited in the Remedial Action Plan, Annex E, Volume 2 of
the EIS, as 75,000m3 in-situ).

• Only those compounds found to be above the level of detection have been included. Other
compounds analysed included halogenated aliphatic and aromatic hydrocarbons and
trihalomethanes.

• The average concentrations of individual compounds across the site has been assumed.

• Apart from dioxins and mercury, a destruction efficiency of 99 percent has been assumed.

• For dioxins, a destruction efficiency of 99.9 percent has been based on thermal contractor
experience and advice.

• It has been assumed that mercury will be volatilised in the rotary dryer and emitted from the
stack. In practice this is a conservative assumption, as little of the material on-site that contains
mercury would be treated though the DHTD process.  Mercury contamination concentrations are
low and mercury-impacted soil occurs mainly discretely.  DHTD feed rate for material containing
mercury will be managed so as to hold mercury emissions to below Clean Air Regulation
requirements.

• The total dust emission from the site during excavation was estimated to be 9232 kg, and the
emissions of individual compounds were assumed to occur on a pro rata basis based on their
average concentration across the site.  This is also a conservative assumption, as the emissions
from the excavation have been overestimated (due to the moisture content of the material and
environmental protection measures that will be implemented to mitigate potential dust release)
and the emissions from the clean haul road and clean stockpiles have also been included.  This
approach was originally adopted to provide a conservative estimate of inert dust emissions.

Additional modelling has been carried out and the modelled stack emissions are presented in Table
8.3. The results are summarised in Table 8.4 where the predicted levels for the most exposed off-
site receptor are presented. This is the residential area on the eastern side of Blaxland Road.

In relation to dust emissions from the site, the subject residential area is also the site of the most
exposed individuals.  The modelling of dust emissions was revised to take into account the effect of
wind speed on dust emissions from exposed surfaces.  Figure 8.2 and Figure 8.3 contain predicted
annual average PM10 concentration and predicted annual average dust deposition rate, respectively.
At the most exposed site, the annual average PM10 concentration is 2.5 �g/m3.  The dust deposition
rate at this point is 0.35 g/m2/month, which corresponds to a deposition velocity of 0.5 m/s at that
point.  This is the same as the default deposition velocity used in CAPCOA for uncontrolled
emissions.  For controlled emissions such as the DHTD stack, the default deposition velocity is 0.2
m/s.

Note that predictions have also been made for dioxins based on the NSW EPA in-stack limit of
0.1 ng/Nm3.
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Table 8.3 Estimated Emission from DTHD Plant and Fugitive Emissions

Compound Average concentration
across site

mg/kg

Emission rate (g/s)
Annualised

In-stack
concentration

g/Nm3

Emission in
fugitive dust

(g/s)
HEAVY METALS
Arsenic 8.28 3.28E-04 9.32E-05 3.25E-07
Cadmium 1.11 4.40E-05 1.25E-05 3.51E-06
Chromium 11.99 4.75E-04 1.35E-04 8.17E-06
Copper 27.90 1.11E-03 3.14E-04 2.64E-06
Nickel 9.02 3.58E-04 1.02E-04 2.12E-05
Lead 72.48 2.87E-03 8.16E-04 3.41E-05
Zinc 116.56 4.62E-03 1.31E-03 8.53E-08
Mercury 0.29 1.16E-03 3.28E-04 3.25E-07

ORGANOCHLORINE
PESTICIDES
HCB 0.16 6.33E-06 1.80E-06 4.67E-08
Dieldrin 0.07 2.61E-06 7.42E-07 1.93E-08
DDE 0.07 2.80E-06 7.94E-07 2.07E-08
DDD 0.09 3.59E-06 1.02E-06 2.65E-08

BTEX
Benzene 0.46 1.81E-05 5.16E-06 1.34E-07
Toluene 0.41 1.62E-05 4.60E-06 1.20E-07
Chlorobenzene 3.80 1.51E-04 4.28E-05 1.11E-06
Ethylbenzene 0.22 8.74E-06 2.48E-06 6.45E-08
meta- & para-Xylene 0.27 1.05E-05 2.98E-06 7.76E-08
ortho-Xylene 0.23 9.12E-06 2.59E-06 6.74E-08

PHENOLS
Phenol 4.69 1.86E-04 5.28E-05 1.37E-06
2-Chlorophenol 0.63 2.48E-05 7.05E-06 1.83E-07
2-Methylphenol 1.05 4.16E-05 1.18E-05 3.07E-07
3- & 4-Methylphenol 1.90 7.55E-05 2.14E-05 5.57E-07
2-Nitrophenol 0.63 2.48E-05 7.05E-06 1.83E-07
2.4-Dimethylphenol 0.76 3.02E-05 8.59E-06 2.23E-07
2.4-Dichlorophenol 4.42 1.75E-04 4.97E-05 1.29E-06
2.6-Dichlorophenol 1.06 4.19E-05 1.19E-05 3.09E-07
4-Chloro-3-
methylphenol 0.63 2.48E-05 7.05E-06 1.83E-07
2.4.6-Trichlorophenol 1.17 4.62E-05 1.31E-05 3.41E-07
2.4.5-Trichlorophenol 3.80 1.50E-04 4.27E-05 1.11E-06
Pentachlorophenol 1.35 5.35E-05 1.52E-05 3.95E-07

POLYNUCLEAR
AROMATICS
Naphthalene 2.08 8.26E-05 2.35E-05 6.10E-07
2-Methylnaphthalene 0.67 2.65E-05 7.52E-06 1.95E-07
2-Chloronaphthalene 0.63 2.48E-05 7.05E-06 1.83E-07
Acenaphthylene 0.63 2.48E-05 7.05E-06 1.83E-07
Acenaphthene 0.70 2.77E-05 7.87E-06 2.05E-07
Fluorene 0.65 2.59E-05 7.35E-06 1.91E-07
Phenanthrene 0.86 3.40E-05 9.66E-06 2.51E-07
Anthracene 0.66 2.61E-05 7.41E-06 1.93E-07
Fluoranthene 1.02 4.03E-05 1.14E-05 2.97E-07
Pyrene 1.03 4.07E-05 1.16E-05 3.01E-07
N-2-Fluorenylacetamide 0.63 2.48E-05 7.05E-06 1.83E-07
Benz(a)anthracene 0.74 2.92E-05 8.29E-06 2.16E-07
Chrysene 0.74 2.93E-05 8.32E-06 2.16E-07
Benzo(b) &
(k)fluoranthene 1.41 5.59E-05 1.59E-05 4.13E-07
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Compound Average concentration
across site

mg/kg

Emission rate (g/s)
Annualised

In-stack
concentration

g/Nm3

Emission in
fugitive dust

(g/s)
7.12-
Dimethylbenz(a)anthrac
ene 0.63 2.48E-05 7.05E-06 1.83E-07
Benzo(a)pyrene 0.73 2.91E-05 8.26E-06 2.15E-07
3-Methylcholanthrene 0.63 2.48E-05 7.05E-06 1.83E-07
Indeno(1.2.3-cd)pyrene 0.65 2.56E-05 7.27E-06 1.89E-07
Dibenz(a.h)anthracene 0.63 2.48E-05 7.05E-06 1.83E-07
Benzo(g.h.i)perylene 0.66 2.61E-05 7.41E-06 1.93E-07
Total (relative potency
to B(a)P 4.97E-05 1.41E-05 3.67E-07

DIOXINS AND
FURANS pg/g
TEQ 4366.30 1.73E-08 4.92E-09 1.28E-09
Based on instack limit 3.52E-10 1.00E-10
PHENOXY ACID
HERBICIDES
2.6-D 3.14 1.24E-04 3.54E-05 9.19E-07
2.4-D 8.00 3.17E-04 9.01E-05 2.34E-06
2.4.6-T 2.92 1.16E-04 3.29E-05 8.55E-07
2.4.5-T 10.38 4.11E-04 1.17E-04 3.04E-06

Table 8.4 Predicted Annual Average Concentrations at the Most Affected Off-site Receptor

Compound Stack Emission rate
annualised

(g/s)

Emission in
fugitive dust

(g/s)

Predicted annual
average

concentrations
due to stack

emissions at the
most exposed

off-site receptor

Predicted annual
average

concentrations
due to fugitive
dust emissions

at most exposed
off-site receptor

HEAVY METALS
Arsenic 3.28E-04 3.25E-07 1.56E-04 2.07E-05
Cadmium 4.40E-05 3.51E-06 2.09E-05 2.77E-06
Chromium 4.75E-04 8.17E-06 2.26E-04 3.00E-05
Copper 1.11E-03 2.64E-06 5.26E-04 6.98E-05
Nickel 3.58E-04 2.12E-05 1.70E-04 2.26E-05
Lead 2.87E-03 3.41E-05 1.37E-03 1.81E-04
Zinc 4.62E-03 8.53E-08 2.20E-03 2.91E-04
Mercury 1.16E-03 3.25E-07 5.49E-04 7.29E-07

ORGANOCHLORINE
PESTICIDES
HCB 6.33E-06 4.67E-08 3.01E-06 3.99E-07
Dieldrin 2.61E-06 1.93E-08 1.24E-06 1.65E-07
DDE 2.80E-06 2.07E-08 1.33E-06 1.76E-07
DDD 3.59E-06 2.65E-08 1.71E-06 2.26E-07

BTEX
Benzene 1.81E-05 1.34E-07 8.63E-06 1.14E-06
Toluene 1.62E-05 1.20E-07 7.69E-06 1.02E-06
Chlorobenzene 1.51E-04 1.11E-06 7.15E-05 9.49E-06
Ethylbenzene 8.74E-06 6.45E-08 4.15E-06 5.51E-07
meta- & para-Xylene 1.05E-05 7.76E-08 4.99E-06 6.63E-07
ortho-Xylene 9.12E-06 6.74E-08 4.34E-06 5.75E-07
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Compound Stack Emission rate
annualised

(g/s)

Emission in
fugitive dust

(g/s)

Predicted annual
average

concentrations
due to stack

emissions at the
most exposed

off-site receptor

Predicted annual
average

concentrations
due to fugitive
dust emissions

at most exposed
off-site receptor

PHENOLS
Phenol 1.86E-04 1.37E-06 8.83E-05 1.17E-05
2-Chlorophenol 2.48E-05 1.83E-07 1.18E-05 1.57E-06
2-Methylphenol 4.16E-05 3.07E-07 1.98E-05 2.62E-06
3- & 4-Methylphenol 7.55E-05 5.57E-07 3.59E-05 4.76E-06
2-Nitrophenol 2.48E-05 1.83E-07 1.18E-05 1.57E-06
2.4-Dimethylphenol 3.02E-05 2.23E-07 1.44E-05 1.91E-06
2.4-Dichlorophenol 1.75E-04 1.29E-06 8.32E-05 1.10E-05
2.6-Dichlorophenol 4.19E-05 3.09E-07 1.99E-05 2.64E-06
4-Chloro-3-
methylphenol 2.48E-05 1.83E-07 1.18E-05 1.57E-06
2.4.6-Trichlorophenol 4.62E-05 3.41E-07 2.20E-05 2.92E-06
2.4.5-Trichlorophenol 1.50E-04 1.11E-06 7.15E-05 9.49E-06
Pentachlorophenol 5.35E-05 3.95E-07 2.54E-05 3.37E-06

POLYNUCLEAR
AROMATICS
Naphthalene 8.26E-05 6.10E-07 3.92E-05 5.21E-06
2-Methylnaphthalene 2.65E-05 1.95E-07 1.26E-05 1.67E-06
2-Chloronaphthalene 2.48E-05 1.83E-07 1.18E-05 1.57E-06
Acenaphthylene 2.48E-05 1.83E-07 1.18E-05 1.57E-06
Acenaphthene 2.77E-05 2.05E-07 1.32E-05 1.75E-06
Fluorene 2.59E-05 1.91E-07 1.23E-05 1.63E-06
Phenanthrene 3.40E-05 2.51E-07 1.62E-05 2.14E-06
Anthracene 2.61E-05 1.93E-07 1.24E-05 1.64E-06
Fluoranthene 4.03E-05 2.97E-07 1.91E-05 2.54E-06
Pyrene 4.07E-05 3.01E-07 1.94E-05 2.57E-06
N-2-Fluorenylacetamide 2.48E-05 1.83E-07 1.18E-05 1.57E-06
Benz(a)anthracene 2.92E-05 2.16E-07 1.39E-05 1.84E-06
Chrysene 2.93E-05 2.16E-07 1.39E-05 1.85E-06
Benzo(b) &
(k)fluoranthene 5.59E-05 4.13E-07 2.66E-05 3.52E-06
7.12-
Dimethylbenz(a)anthrac
ene 2.48E-05 1.83E-07 1.18E-05 1.57E-06
Benzo(a)pyrene 2.91E-05 2.15E-07 1.38E-05 1.83E-06
3-Methylcholanthrene 2.48E-05 1.83E-07 1.18E-05 1.57E-06
Indeno(1.2.3-cd)pyrene 2.56E-05 1.89E-07 1.22E-05 1.61E-06
Dibenz(a.h)anthracene 2.48E-05 1.83E-07 1.18E-05 1.57E-06
Benzo(g.h.i)perylene 2.61E-05 1.93E-07 1.24E-05 1.64E-06
Total (relative potency
to B(a)P 4.97E-05 3.67E-07 2.18E-04 2.89E-05

DIOXINS AND
FURANS
TEQ 1.73E-08 1.28E-09 8.23E-09 1.09E-08
Based on in-stack limit 3.52E-10 1.67E-10
PHENOXY ACID
HERBICIDES
2.6-D 1.24E-04 9.19E-07 5.92E-05 7.85E-06
2.4-D 3.17E-04 2.34E-06 1.51E-04 2.00E-05
2.4.6-T 1.16E-04 8.55E-07 5.50E-05 7.30E-06
2.4.5-T 4.11E-04 3.04E-06 1.96E-04 2.60E-05
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These predictions have been carried forward into a health risk assessment using the CAPCOA
methodology.  The default multi-pathway exposure has been used for exposure.  It has been
assumed that no home-grown food was consumed during this period.

In the cases where there are no risk factors provided by CAPCOA but there are acceptable daily
intake levels provided in other databases, it has been assumed that the exposure route was the
same as other organic compounds.  For example, the phenoxyacid herbicides are not specified in
the CAPCOA database, but there are available Acceptable Daily Intake (ADI) or Reference
Exposure Level (REL) values from IRIS.  It has been assumed that the exposure route would be the
same as 1,4,5 trichlorophenol in that case.  This approach is deemed to be acceptable in the
CAPCOA methodology.

The outputs from the CAPCOA modelling are attached.  It has been assumed that the most
exposed individuals would be at the same location for the stack emissions and the fugitive dust.
This is a reasonable approximation based on the modelling results.

Table 8.5 summarises the carcinogenic risk and the hazard indices for inhalational and non-
inhalational exposure for both stack and fugitive emissions.

The stack emissions carcinogenic risk is dominated by the arsenic emissions (refer Figure 8.1),
while the fugitive emission risk is dominated by the dioxin emissions.
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Figure 8.1 Predicted Annual Average Arsenic Concentration at Ground Level due to DHTD Plant-µG/M
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Figure 8.2 Predicted Annual Average PM Concentrations at Ground Level due to Excavation Activities
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Figure 8.3 Predicted Annual Average Dust Deposition on g/m2/Month
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While the combined excess carcinogenic risk is greater than the screening level of 1 x 10-6, the total
exposure period would only be two years, so it is reasonable to divide the risk by a factor of 35 to
take into account the fact that for 68 of the exposure years, emissions would be zero.  This would
reduce the combined risk to about 0.2 x 10-6.  The total hazard index (the ratio of the estimated
exposure level to the REL) is very low and does not pose an anticipated health risk.

The model outputs are provided in Annex A.

Table 8.5 Summary of Hazard Index Exposure

Source Individual cancer
risk

Hazard index
Inhalation exposure

Hazard index
(non-inhalational

exposure)
Stack emissions 1.45E-6 0.0143 0.0073
Fugitive dust 4.21E-6 0.0087 0.0041

Total 5.66 E-6 0.023 0.0114

8.2.3 Compliance with the Clean Air (Plant and Equipment) Regulations

As noted in Section 2.2.3 Manufacturers Warranties, and in Section 2.2.2 DHTD Commissioning the
combined efficiency of the air pollution control equipment on the DHTD (filter baghouse and thermal
oxidiser) will be proven during commissioning trials which are required to demonstrate compliance
with the requirements of the Clean Air (Plant and Equipment) Regulations.  A fundamental materials
handling practice on-site will be the management of the concentrations of dioxin/furan in the DHTD
feed for the purpose of limiting the concentrations of those compounds in air emissions to below
licence criteria.

It is worthwhile here to emphasise that modelling is a valid predictive tool but that actual
performance trials will be required to provide real performance data.  In a letter of 7 June 2001, EPA
noted that “the information provided on case studies within the USA shows that the technology has
met standards and emission limits required for those specific sites.   While past performance of this
technology gives us an idea of its capabilities, it does not substitute for appropriate testing and
commissioning regimes that will need to be conducted to demonstrate the plant’s ability to comply
with the EPA’s treatment standards and limits for air, water and other wastes….”

In order to ensure that long-term DHTD operations comply with air quality criteria, a range of
contaminated materials that require thermal treatment will be selectively excavated and mixed to
maintain DHTD feed at appropriate concentrations during the commissioning phase.  Only material
requiring treatment will be utilised in this materials pre-conditioning process.  Homogeneity of DHTD
feed will be effected through the following numerous materials handling events:

• Excavation.

• Loading to vehicle for delivery to the controlled atmosphere drying enclosure.

• Discharge into drying beds in the controlled atmosphere drying enclosure.

• Aeration of the material to promote drying.

• Excavation from the drying beds.

• Loading to vehicle for delivery to the DHTD area stockpile enclosure.

• Discharge into the DHTD area stockpile enclosure.
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• Excavation from the DHTD area stockpiles.

• Loading into the DHTD hopper.

• Tumbling within the DHTD rotary drier.

During the aeration phase, stockpiles will be sampled and if concentrations of dioxin are determined
to be above a predetermined limit, lower-concentration material will be added to the stockpile which
will then undergo further aeration and re-sampling before being delivered to the DHTD feed area.
Only contaminated material will be blended to carry the total contaminant load through the DHTD.
No clean material will be employed in this procedure therefore, perceptions of dilution are
overcome.   A parallel can be drawn here with the Base Catalysed Decomposition (BCD) process in
which the contaminated material is mixed with clean oil to carry the halogenated material through
the treatment process.

In order to meet Clean Air  criteria, Earth Tech Engineering has developed a framework materials
management plan that would include the following steps:

• Step 1: Undertake a screening level assessment to isolate areas of high dioxin concentrations
that would potentially result in emission rates exceeding the EPA criteria.

• Step 2: Undertake additional sampling to further characterise the dioxin concentrations.

• Step 3: Calculate volumes of disaggregation material to reduce the average concentration prior
to in-feed in the DHTD unit so that emission limits would be achieved based on the lower
concentration.

 Screening Level Assessment

Based on dioxin detections in the samples taken to date, average concentrations for 2,3,7,8-TCDD
have been calculated for each excavation cell.  The excavation cells are shown in Figure 7.5 of the
EIS.

Table 8.6 Summary of Average Concentrations within each Excavation Cell

Excavation Cell 2,3,7,8-TCDD Average concentration (pg/kg) PCDD/PCDFs Average Concentration
(I-TEQ pg/kg)

Phase 1 840.1 887.85
Phase 2 2.35 N/A
Phase 3 6,247.64 6,202.65
Phase 4 N/A N/A
Phase 5 23,843.89 83,374.79
N/A indicates locations where there were either no detections or no samples

From this initial screening level assessment, the Phase 3 and 5 excavation areas contain 2,3,4,5-
TCDD concentrations that, based on modelling predictions, would result in exceedance of the EPA
criteria for stack emissions unless this material was pre-conditioned. The Phase 1 and 2 excavation
areas would be a source of material to be used in materials pre-conditioning.

 Further Characterisation

Further characterisation of the soil materials at the site is planned during the initial stages of site
establishment.  This will assist in characterising the materials and providing additional data on both
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the level of contamination and areas that might require more detailed management with regards to
DHTD feed pre-conditioning.

The procedure for defining the volume of material required to precondition dioxin contaminated soils
to a level at which air emission criteria will not be exceeded will be described in the Environmental
Management Plan.  This will include a trigger level average concentration in soil and associated
calculations based on air pollution control efficiencies determined during commissioning.

This will ensure that the EPA criteria for dioxin air stack emissions are met.

8.3 Methodology Information

The EPA noted that “All calculations detailing the method used to derive the expected pollutant
emission rates should be provided in the EIS and discussed.”

The method used to derive the expected pollutant emission rates is documented in the EIS.  The
methodology involved the use of real time emissions data from the DHTD unit in operation at the
time in Stockton, California.  This is the same unit nominated for use at the former Allied Feeds site.
This is discussed in Chapter 10 and in Annex A of the EIS.

The EPA noted that “the EIS should include dispersion model configuration files, output data files,
meteorological data, and terrain data in electronic format for all scenarios considered in the air
quality impact assessment study.”

The EIS provides information on meteorological data, including a summary of frequency of stability
class (Table 10.5) and annual and seasonal windroses (Annex O).

An electronic version of the data can be supplied on request, as can the input and output files from
the modelling.  The output for the modelling run is provided in Annex N, and further details can be
supplied as required.

The site and surrounding topography is shown in Figure 8.4.  This figure was not shown in relation
to the air quality modelling in the EIS.

The EPA noted that “The ground-level concentration criteria included in the EIS for dioxins and
furans is incorrect.”

The ground level criteria for dioxins and furans are correct in the main Table 10.8 however, in the
Table 10.10 where a comparison has been made, it is noted that the value has been carried over
incorrectly.
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Figure 8.4 Topographic Representation of the Study Area
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8.3.1 Odour Control

Under the Protection of the Environment Operations (PoEO) Act 1997, the definition of offensive
odour is provided as:

"offensive odour" means an odour:

(a) that, by reason of its strength, nature, duration, character or quality, or the time at which it
is emitted, or any other circumstances:

(i)  is harmful to (or is likely to be harmful to) a person who is outside the premises
from which it is emitted, or

(ii) interferes unreasonably with (or is likely to interfere unreasonably with) the
comfort or repose of a person who is outside the premises from which it is
emitted, or

(b) that is of a strength, nature, duration, character or quality prescribed by the regulations or
that is emitted at a time, or in other circumstances, prescribed by the regulations.”

Earth Tech notes that the community and EPA have raised concerns as to the past unfavourable
perception of the peninsula as a source of odours during its manufacturing days.  The by-products
of manufacturing were used as reclamation filling material; therefore variable emission of odours is
likely and control of odour emissions will be given priority.

Potentially odorous surfaces will managed by covers, liquid odour suppressant sprays with proven
effectiveness, and/or by minimising the size of the surface area.  Covers may comprise dry non-
odorous low impacted soil or plastic sheeting such as LDPE or HDPE.  No clean soil will be used as
cover material to suppress odours.  A significant contribution to odour control will exist in
construction by Earth Tech of a controlled atmosphere enclosure for materials pre-conditioning.

 The Dimensions of Odour

An odour is a sensation produced by chemical stimulation of chemoreceptors in the olfactory
epithelium in the nose.  The sensory perception of odourants has four major dimensions:
detectability, intensity, character, and hedonic tone.

 Detectibility

Odourant detectability (or threshold) refers to the theoretical minimum concentration of odourant
stimulus necessary for detection in some specified percentage of the population, usually the mean.
The recognition threshold is defined as the minimum concentration that is recognised as having a
characteristic odour quality by a specified percentage of the population, usually 50 percent.  It differs
from a detection threshold in the subject’s awareness of an odour sensation, and is often defined as
the point at which a specific odour character description may be attributed.

 Intensity

Odour intensity usually refers to the perceived strength of the odour sensation.  Intensity increases
as a function of concentration.
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There are three common methods for measuring odour intensity: category scales, magnitude
estimation, and reference scales.  Due to their simplicity and the lack of need for sophisticated
instrumentation, category scales were the first method of odour intensity measurement and have
continued to be applied in olfactory testing.  One of the most widely used scales was developed for
a 1930 study of the warning properties of odour.  The scale has six categories:

• 0 - No odour.

• 1 - Very faint odour.

• 2 - Faint odour.

• 3 - Easily noticeable odour.

• 4 - Strong odour.

• 6 - Very strong odour.

The limitations of category scaling are that there is a finite number of categories to choose from, and
that these are open to bias through subjective number preference or aversions.

The reference scale method of measuring odour intensity has been standardised as American
Society for Testing and Materials (ASTM) Method E-544.  The method proposes a standard
reference odourant (1 –butanol) set at a series of known concentrations.  The advantages of a
standard intensity procedure are:

• Allowing comparison of subjective odour intensity measures between laboratories.

• Allowing for odour control regulations to be expressed in terms of perceived intensity instead of
threshold levels.

• Allowing cross modality comparisons.

 Character

The third dimension of odour is the odourant character, in other words, what the substance smells
like.  A recent ASTM (ASTM data series publication DS 61) presents character profiles for 180
chemicals using a 146-descriptor scale.  The scale includes such terms as fishy, hay-like, nutty,
creosote, turpentine, rancid, sewer, ammonia, etc.

 Hedonic Tone

The fourth dimension of odour is hedonic tone.  Hedonic tone is a category judgement of the relative
pleasantness or unpleasantness of the odour.  For example, rendering plant odours are almost
always considered hedonically objectionable; however, through continued exposure, workers in
rendering plants often become accustomed to the odour.  They have changed their hedonic opinion
of the odour from negative to neutral.

 Odour Measurement Techniques

Odours generally fall into two different categories, ambient and source emissions, and detectability
measurement techniques differ for these two types of odours.  Ambient odours are measured
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directly in the community or plant areas by an observer.  Source emission odours are measured
with a stationary olfactometer from samples of the odour collected in gas sampling bags and
transported to the olfactometer.

Standards Australia has published AS/NZS 4323.3:2001: Stationary source emissions –
determination of odour concentration by dynamic olfactrometry (September 2001).  Given that the
community would potentially be subject to the “ambient” category of odour, exercise of the standard
is not expected to be required over the life of the project.  It is noted in the standard that the field of
application does not include:

• The measurement of odours potentially released by particles of odorous solids or droplets of
odorous fluids suspended in emissions.

• The measuring strategy to be applied in case of variable emission rates.

• The measurement of the relationship between odour stimulus and assessor response above
detection threshold.

• Direct measurement of hedonic tone (or [un]pleasantness) or direct assessment of potential
annoyance.

• Field panel methods.

• Measurement of recognition thresholds (identification thresholds).

 Odour Complaint Response

At the former Allied Feeds site it will be necessary to respond to complaints and track odours to
determine their source.

Tracking odours is a process of determining the source of the odours.  By documenting all detected
odours, the source can be determined and corrective action implemented.  It is important to make
meteorological observations during an odour survey.  The person receiving an odour complaint fills
out an Odour Complaint Response Report (see the following example form).  The report is designed
to record the most pertinent odour data immediately from the complainant.

A complainant response report is used to provide information to track the odour in conjunction with
meteorological information.  It is important that the report indicate explicitly where the odour was
detected and the exact time that the odour occurred.  When matching meteorological data to odour
complaints, it is important to correlate the data with the time the odour occurred rather than the time
the complaint was received.

The odour character will be first solicited from the complainant to avoid bias effects.  Odour location
will be recorded by number on map copies of the area of concern.  The location will be described on
the proper data forms.  All odours will be recorded, including both industrial and community. Areas
where no odours are detected will also be noted.

Other pertinent remarks concerning weather, vehicle traffic, duration of the odour, its persistence or
dependence on wind direction or speeds, and the aerial dispersion will be noted on the observation
form, as will humidity conditions, restricted visibility, and any other pertinent facts.

Rectification of the ambient air quality will initially involve the suspension of any activity that is
contributing to the generation of unacceptable odours at the site; the rectification measures will
continue until the ambient air quality complies with the required standards.
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The number and nature of the odour complaints will be recorded in the published monthly site
reports.

8.3.2 Cumulative Impacts

The cumulative impact with the Lednez plant has been revised subsequent to the Earth Tech
Engineering report preparation, and the nitrogen dioxide levels are shown to be significantly lower.
The original exceedance was due entirely to the Lednez plant, but with the indirect thermal
desorption (ITD) process now understood to be planned for remediation of the Lednez site, this
exceedance is no longer an issue.  The DHTD will be operated such that it complies with Clean Air
(Plant & Equipment) Regulation and therefore no cumulative impacts from dioxin emissions are
expected.

Further modelling has been undertaken to provide cumulative impacts of the PM10 emissions from
the on-site excavation activities and emissions from the DHTD stack.  In addition, modelling has
been undertaken to include concurrent background PM10 concentrations.  The following results were
obtained.

• The cumulative impact of the stack and the excavation activities is minimal.  The most affected
off-site receptor for the excavation activities is the residential area immediately to the east of the
former Allied Feeds site, which has a predicted 24-hour PM10 concentration of 21.8 �g/m3 due to
excavation activities.  Including the stack emissions in this modelling gives a predicted impact of
21.9 �g/m3.  The maximum concentrations for each activity occur under different atmospheric
conditions.

• As noted in the EIS, for the 1999/2000 meteorological data set, the concurrent highest and
second highest 24-hour average PM10 concentrations were 52.5 and 43.9 �g/m3 respectively.
That is, there was one exceedance of the 24-hour goal of 50 �g/m3.  Additional modelling, which
included background concentrations, gave a peak 24-hour PM10 concentration of 60.8 �g/m3 at
the most affected off-site receptor; the second highest value was 49.0 �g/m3.  Therefore, there
were no predicted additional exceedances due to the activities at the site.  That is, there was still
only one exceedance of the PM10 24-hour goal.
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9 Noise and Vibration

9.1 Introduction

The EPA requested further information on:

• The process used for noise modelling (given that noise predictions can be taken from noise
contours or point to point calculation).

• Location of the plant used in the noise modelling.

• The commitment to fit residential class mufflers to front-end loaders.

9.2 Additional Information

9.2.1 Noise Modelling Process

A single-point calculation was used for noise prediction modelling.  The following considerations are
also made:

• Figure 9.1 presents representative single point assessment locations.

• Calculation results are presented in tables as single point results.

• No noise contours are presented in the assessment.

9.2.2 Plant Location

Figure 2.1 of the EIS shows the location of the treatment plant compound on the site.  Further,
Figure 2.3 of the EIS shows the configuration of plant and equipment within the treatment plant
compound.  The locations for the noise prediction modelling conform to these locations.

Locations for mobile plant are representative of where they will generally be in the course of
operations.  These are discussed in the text for each scenario in the EIS.  For clarity, they are
presented here in Figure 9.1, Figure 9.2, Figure 9.3, and Figure 9.4.
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Figure 9.1 Noise Prediction Modelling Equipment Locations - Scenario 1
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Figure 9.2 Noise Prediction Modelling Equipment Locations - Scenario 1A
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Figure 9.3 Noise Prediction Modelling Equipment Locations - Scenario 1B
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Figure 9.4 Noise Prediction Modelling Equipment Locations - Scenario 2 (night)
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9.2.3 Residential Class Mufflers

The predictive calculations demonstrate that the mitigation of mobile plant noise is only required for
the equipment operating at night; this would only involve the front-end loader (FEL) that loads
impacted dried material into the DHDT plant.  As stated in subsection 11.9.1 of the EIS, a firm
commitment has been made to ensure that this FEL is selected on the basis of reduced noise
emission.  Such reduced noise emission can be achieved either through purchasing quiet
equipment or retrofitting noise mitigative measures after purchase.  Although the EIS does not
mention mufflers specifically, a firm commitment has been made to ensure this equipment complies
with the intent of the mitigative measures through appropriate equipment selection, monitoring, and
reporting.

Subsection 11.9.2 of the EIS simply outlines some in-principle measures that will further mitigate
noise levels, if compliance monitoring demonstrates that such mitigation is required.
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10 Public Health

10.1 Introduction

Toxikos undertook the Health Risk Assessment (HRA) for the former Allied Feeds site, which is
provided in Annex Z of the EIS.  Following comments from the EPA, Toxikos was instructed to
recalculate according to the following parameters:

• Using a background intake for dioxins of 1.4 pg I-TEQ/kg/d.

• Considering an inhalation exposure pathway for volatilised dioxins from soil after remediation.

• Not having a differential clean-up goal for residential and open space soil.

10.2 Additional Information

10.2.1 Criteria for Dioxins

There are two reports on the derivation of site specific clean-up targets.  The original March 2002
report is contained in Annex Z of Volume 2.  That report adopts a background daily dioxin intake of
0.18 pg I-TEQ per kg bw/day.  EPA has requested that the calculations be re-cast using 1.4 pg I-
TEQ per kg bw/day background intake plus consideration of dioxin volatilisation.  The second
iteration of the derivation of clean-up targets using 1.4pg is provided below, based on a
supplementary report provided to ERM by Toxikos.  It is considered that the background intake of
0.18 pg, and therefore the March 2002 Report and comments in Annex Z to Volume 2 of the EIS, is
sound and based on recent literature and constitute the proponent’s preferred position.  The second
report is provided solely to demonstrate an alternative site clean-up criteria for consideration, as
requested by the EPA.

Toxikos recalculated the target clean-up criteria for dioxins based on a background intake of 1.4 pg
I-TEQ kg/d and including an inhalation exposure pathway for dioxin vapours.

The calculations herein draw upon the parameters and equations derived in the original Toxikos but
amended as required to meet the above directives.  The amount of dioxin vapour in indoor air and
outdoor air has been derived using the Johnson and Ettinger transport model (1991) as
incorporated into BPRisc software (2001).  Like most software that models the environmental fate of
chemicals, this program is unable to back-calculate a clean-up goal from a given human intake of
vapour that is considered to be safe.  Therefore, consideration of the dioxin vapour exposure
pathway was undertaken by predicting the indoor and out door air levels that might occur under
conservative assumptions if dioxin soil concentrations where at a nominated clean-up level, and
then ensuring that intake at these air levels, together with intakes from other pathways, were below
the authority recommended tolerable daily intake for dioxin equivalents.  Subsequently the intake
from these air concentrations was iteratively incorporated into equations used to derive the clean up
criteria.

Using this methodology, the dioxin criterion was recalculated with the extra exposure pathway, and
with the reduced background intake, to be 1.4 ppb.

If the background intake is 1.4 pg I-TEQ pg I-TEQ/kg bw/d, then the total intake is 2.25 pg I-TEQ/kg
bw/d, which is below the recommended TDI of 2.3 pg I-TEQ/kg bw/d (TGA 2001).
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10.2.2 Residential and Open Space Criteria

The EPA requested exposure times to be “weighted” towards open space areas rather than
residential areas, thereby assuming a higher intake at potentially higher concentrations.  Earth Tech
Engineering has committed to remediating to residential criteria rather than open space criteria.  As
such, this time-weighted concentration ceases to be an issue.

10.2.3 Concentrations in Groundwater and Homebush Bay

It is understood that the adjacent portion of Homebush Bay is being remediated by NSW
Waterways.  This land-based HRA assumes that these remediation works within the bay will have
been undertaken and completed, so that the NSW EPA may consider the bay suitable for
associated use.

As discussed in Section 6.2, it is anticipated that the remediation criteria are low enough to restrict
the potential for residual contaminants to mobilise in water.  However, as discussed in Section 6.3,
an integrated monitoring program has been designed in order that the post-remediation contribution
of the former Allied Feeds site to the groundwater and Homebush Bay can be further characterised.
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11 Waste and Resources

11.1 Introduction

The EPA requested clarification of a range of issues and further information on a number of items
with regard to the waste and resources chapter of the EIS (Part B, Chapter 19), as follows:

• Issue: the level of target clean-up criteria would not enable any material to be disposed off-site
to landfill.

• Clarify: off-site disposal classification and management.

• Recommendation: expand the list of potential/identified wastes.

• Issue: waste quantity estimates had not been provided.

• Clarify: estimates of liquid wastes and the capacity of the wastewater treatment plant.

• Clarify: terminology.

• Clarify: license agreements and statutory guidelines.

11.2 Additional Information

11.2.1 Clean-up Criteria and Landfill Disposal

As stated in Section 2.2 of the EIS, Earth Tech Engineering proposes to undertake the remediation
as an entirely on-site process.  The choice of remediation strategy and technology negates the need
for off-site disposal of organic contaminants.

However, reflecting the experience of the North Homebush SCW treatment project, EPA requested
that a contingency plan or “fallback” strategy be prepared in relation to material that may require off-
site disposal.

Earth Tech Engineering are committed to a remediation process and flexibility in approach which
would allow this contingency, should the need arise.  The discussion below summarises the process
of assessment and classification required in order to define the criteria for landfill disposal of a range
of site contaminants in accordance with the Assessment, Classification and Management of Liquid
and Non-liquid Wastes (EPA, 1999) (EPA guidelines) and the application of these steps to the
remediation of the former Allied Feeds site.

Stage 1 outlines the four-step sampling and testing process used to determine the total specific
contaminant concentration (SCC).  Earth Tech Engineering 2001 in situ soil sampling results were
used to derive the SCC.  This will be supplemented/validated during the preliminary stages of the
remediation when further in situ soil samples are taken.

Stage 2 outlines the classification process without using leachable concentrations (TCLP).  TCLP
data is currently limited.  Earth Tech plans to undertake TCLP tests on treated material during the
commissioning stages of the remediation process.  As such, classification has been undertaken at
this stage without using TCLP.



ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 8010772RP2/FINAL/30 OCTOBER 2002

97

Stage 3 outlines the classification process using the SCC and TCLP and Stage 4 defines the steps
of the classification process using immobilisation and TCLP.  This allows a contaminant to exceed
the SCC but be equal to or less than the TCLP.  Should this be the case, an application to the EPA
may be made to have the immobilisation of that contaminant approved.

The key criteria for contaminants in non-liquid waste are provided in Annex C.  Table 11.1
summarises the classifications currently governing the site (based on no TCLP).  The table also
includes the post-remediation goal and the indicative future classification.  The post-remediation
goal is based either on the derived criteria from the HRA or the CCO (or other guideline), or is
extrapolated from the destruction efficiency of individual compounds.

Some compounds at the former Allied Feeds site do not have criteria under the EPA classification
scheme.   Established procedures exist for derivation of landfill criteria for compounds that currently
do not have disposal criteria assigned to them, as previously noted in subsection 4.5.2.

Table 11.1 Summary of Current and Indicative Future Classifications

Contaminant Current conc
max/ave (mg/kg)

Current
classification

(based on SCC
without TCLP)

Post-
remediation

goal

Indicative future
classification

2,3,7,8-TCDD 430 Hazardous (under
Schedule 1 Part 3 of
the PoEO Act)

Landfill criteria to be defined
in consultation with NSW
EPA

PCDD/PCDFs 130/28.7 1.4 ppb To be defined in
consultation with NSW EPA

2,4-D 22.7/8 Solid/Inert 800 mg/kg Industrial (although current
concentrations meet this
already. With a destruction
efficiency of 95%, 2,4-D is
more likely to be inert)

2,4,5-T 27.6/10.38 No criteria 5,300 Landfill criteria to be defined
in consultation with NSW
EPA

PAHs 83.6/11.55 Inert 20 Inert
2,4-dichlorophenol 320/4.42 No criteria Landfill criteria to be defined

in consultation with NSW
EPA

2,4,5-trichlorophenol 233/3.8 Inert 17,700 Industrial (although current
concentrations meet this
already.

1,4-dichlorobenzene <1/0.53 Inert 600 Industrial (although current
concentrations meet this
already.

Arsenic 73/8.28 Solid/Inert 10 Inert
Benzene 21.2/0.46 Industrial/Inert <10 Inert
Benzo(a)pyrene 5.29/1.1 Hazardous/Industrial 0.8 Solid
Cadmium 46/1.36 Industrial/Inert <20 Inert
Chlorobenzene 297/3.8 Solid/Inert <200 Inert
Ethylbenzene 1.5/0.22 Inert <60 Inert
Mercury 7.6/0.29 Industrial/Inert <0.4 Inert
Nickel 920/41.31 Hazardous/Industrial <40 Solid
Lead 1400/138.07 Hazardous/Industrial 300 Industrial
PCBs 72/14.6 Hazardous (under

Schedule 1 Part 3 of
the PoEO Act)

2 mg/kg Inert

Scheduled Chemical
Wastes

Hazardous (under
Schedule 1 Part 3 of
the PoEO Act)

1 mg/kg Inert



ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 8010772RP2/FINAL/30 OCTOBER 2002

98

Given the homogeneous nature of the material subsequent to the remediation process, it would not
be feasible to separate the contaminants meeting each of the inert, solid, and industrial criteria.  As
such, any post-remediation material originating from the site would (should the need arise as a
contingency) be validated and disposed of at a licensed industrial landfill.

It should be clarified here that these classifications would apply if off-site disposal were warranted.
There is no intention to retain on site material that would be classified as either hazardous, industrial
or solid waste.

11.2.2 Off-site Disposal and Management of Industrial Waste

Should off-site disposal be required (as discussed above), a license would be necessary for the
transport of industrial waste to a licensed landfill in accordance with Section 4.2 of the EPA
Guidelines, 1999.  Only an appropriately licensed transporter would be used and the materials
would be taken only to a designated landfill/waste facility licensed for receipt of industrial waste.
The transporter would carry a waste data form with each load, a copy of which would be submitted
to the waste facility.

11.2.3 Additional Waste Streams and Estimated Waste Quantities

EPA noted that wastes with potential for disposal should be expanded to include:

• Wastewater treatment plant sludges.

• Baghouse dusts from the DHTD unit.

• Waste associated with the maintenance and repair of the DHTD unit such as filters, rags,
solvents, tyres, batteries and lubricants.

• Buried chemical drums.

• Soiled personal protective equipment.

• Vegetation waste from clearing.

The following section provides a discussion of all waste streams, their management, and their
quantity estimates.

 Remediation Material

Remediation material is material to be excavated and treated by DHTD, landfarming, stabilisation or
landfill disposal.  The estimated quantity of such material is 75,000 m3.

 Domestic Waste, Kitchen Waste

Analysis of published monthly reports for the OCA/SOPA SCW project at North Homebush indicates
that for approximately 3,000 man-hours per month time on site, on a round-the-clock basis, between
1,300kgs and 2,000kgs kitchen and domestic waste per month (after separation of recyclables)
were disposed of as solid/putrescible waste.  Conduct of the remediation work at the former Allied
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Feeds site will require personnel attendance at a level of approximately 8,000 man-hours per
month, also on a round-the-clock basis.  A reasonable monthly estimate of the same type of waste
generated on the Rhodes project site is therefore between 3,000kgs and 5,000 kgs.  Provision for
frequent site visitors and inspectors plus occasional community open days would conservatively
elevate the estimate by approximately 500kgs per month.  The subject material will be placed into
front-lift skips supplied and managed by a licensed waste management company.

 Building Rubble

Based on review of aerial photographs and site inspection, it is likely that several hundred cubic
metres of concrete and brick rubble and demolition debris will be recovered from the surface and
from various excavations across the site.  Rubble will be managed as encountered. If clusters of
rubble are uncovered during excavation, the project manager will have the flexibility to slow other
site works or to increase resources to deal with quantities as they arise.  If 1 percent of the
remediation volume of 75,000 m3 were building rubble, 750m3, or approximately 1,000 tonnes,
would require management.  As much material as possible will be processed through the DHTD.
Masonry, timber, plastic, and steel pieces of <50 mm diameter would be co-processed through the
DHTD with the bulk contaminated feed. However, oversize material (i.e., material >50 mm
diameter), whether it be timber, plastic, rags, concrete and brick, steel, roof and wall cladding, etc.,
will be sorted and segregated as it is encountered or scalped off the DHTD loading hopper screen.
A large degree of materials sorting would take place during the drying and pre-conditioning
operations in the controlled atmosphere enclosure.

Materials segregation and management will be achieved by provision of storage bins for the various
material types, and accompanying work instructions for their use.  Once segregated, the materials
will be cleaned in accordance with approved work instructions. Some non-degradable items may be
sufficiently clean to be returned to validated excavations as clean fill.  Other material would be
disposed of at landfill as solid waste. If one ten cubic metre skip of cleaned rubble/debris were
disposed of off-site per week, approximately 600 m3, or 1,000 tonnes, would be removed from site
over the life of the project.

 Recyclables (Paper, Glass, Aluminium Cans, Etc.)

Using the reported recycling performance of the OCA/SOPA North Homebush SCW project,
approximately 60 to 100kgs of material per month will be removed from the Rhodes site and
delivered to a local recycling depot at Hill Road Lidcombe.

 Buried Chemical Drums

It is speculation as to the quantum of drums and drum remnants that might be recovered from the
remediation excavations.  Sixty-nine chemical drums are known to be stored in the Greenpeace
containers on site.  Further drums may be encountered in the reclamation area.  The drums, once
emptied in accordance with work instructions, will be cleaned, also in accordance with work
instructions and the guideline method as per NSW EPA Assessment and Management of Liquid and
Non-liquid Wastes.  Following cleaning, drums will be crushed on site and disposed at an off-site
metal recycling facility. Badly corroded drums would be disposed at a landfill.  As an estimate, 100
cleaned drums may be transported off site, the peak number being sent from site coinciding with the
time when the above-ground drums are emptied and cleaned.  Empty drums will be cleaned in
accordance with the procedures previously outlined.
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 Shower and Toilet Blocks (Only During Site Establishment and Final Decommissioning)

Site amenities will be connected to the local sewerage system. However, during site establishment
and demobilisation there will be some windows of time when that connection may not have been
made or may have been disconnected.  When not connected to sewer and to maintain appropriate
facilities for site personnel, temporary effluent collection facilities, typical to construction sites, will be
established.  During each of the site set up and shutdown phases, approximately 20,000 litres of
pump-out effluent will be transported off site by licensed liquid waste management contractor/s.
During the bulk of the site works, discharge to the sewer from cooking, sanitary, and hygiene
activities is estimated to be 150 to 200 litres per person per day (that is, per person, per shift).  At
approximately 25 person shifts per day, the daily discharge to sewer will be 25 x 200 litres = 5,000
litres.

 Wastewater Treatment Plant Sludges

Sludges will be generated as a result of the operation of flocculation ponds/tanks and from
wastewater treatment plant filters.  Filtrate and sludges from on-site wastewater treatment will be
collected and processed in the DHTD if required.  No filtrate is expected to be removed from site.
The amount of filtrate and sludges will vary with weather conditions and with depth and area of
excavations.  During heavy rain, the volume of water collected in sumps will increase.  When
excavations encounter groundwater and tidal inflow there will be a steady wastewater stream
requiring treatment.  Peak daily volume of sludges and filtrate is estimated to be approximately 200
to 400kgs.  The impact of this volume on the planned DHTD throughput of approximately
400,000kgs per day is negligible

 Used Personal Protective Equipment (PPE)

Subsection 19.3.2 of the EIS identified soiled personal protective equipment as a waste stream.
The EIS states that “Any items coming into contact with impacted materials, such as dust masks,
overalls and rubber gloves, will be stored in designated drums in a secure storage area and then
disposed off site at an appropriately licensed landfill.”

All PPE will be disposed of to an off-site landfill as solid waste.  Some items are certain to require
cleaning, while others will only require inspection to confirm that they are suitable for off-site
disposal.  As with other items that have been or may have been in contact with contaminated
materials (including building debris and chemical drums), discarded PPE will be sorted into “lightly
soiled” and “grossly soiled.”  This will be a regular visual inspection performed by an EPA-approved
person.

The basis for the methodology of sorting and disposing of PPE and other site-generated solid waste
is found in the licence conditions for the OCA/SOPA North Homebush project for the treatment of
Scheduled Chemical Waste (SCW).

Grossly soiled PPE will be either triple-rinsed or washed with warm water and detergent and then
visually assessed again by an EPA-approved person to be reclassified as lightly soiled.  Lightly
soiled PPE will be disposed of off site at a licensed landfill via an appropriately licensed transporter.

Site Occupational Health &Safety (OH&S) and Environmental Management (EMP) Plans require
appropriate management of PPE through measures such collection bins, inspection, cleaning and
bagging instructions, and disposal and tracking procedures.  PPE will be placed into clear plastic
bags, tied, and stored until a load for off-site disposal has accumulated.  It is estimated that two 100-
litre bags of PPE would be generated per day.
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 Baghouse Dusts

The volume of baghouse dust generated by DHTD operation will be a function of the amount of
fines in the waste stream.  The plant is configured such that filtered fines are collected at the floor of
the baghouse and returned to the DHTD feed.  However, as noted in Table 4.3 and subsection
4.5.2, dust will be collected periodically, such as at times of plant shutdown for maintenance/repair.
The collected material will be analysed to determine heavy metal and other contaminant
concentrations.  Material that requires stabilisation will be treated and either retained on site as fill or
disposed of to off-site landfill, subject to relevant approvals.  At any one time there may be up to 400
litres of fines in the baghouse.  Assuming fortnightly maintenance shutdowns and purging of the
baghouse bottom augers, there may be between 10 and 15m3 of dust stabilised over the life of the
project.

 Solid Waste from Maintenance and Repair Activities

This waste category includes items such as oily rags, spill mats, air, oil and fuel filters, damaged
parts and packaging.  The estimated monthly volume of such material will be of the order of 200 to
400 litres.  This material will be handled as service station waste and collected and disposed of to
landfill.  However, if any item is considered by the site health and safety officer to be potentially
contaminated, that item will be included in the inventory of material that is required to be cleaned.

 Vegetation Waste from Clearing

As noted in subsection 19.3.4 of the EIS, vegetation clearance material is designated for off-site
disposal.

The following additional items may be noted:

• In situ soil sampling to date indicates that contaminants occur at depth; therefore, it was
concluded that stripped grass and topsoil would comply with the criteria for off-site disposal as a
solid waste.

• Further in situ soil sampling during the preliminary stages of the remediation will validate this.

• It was indicated in the EIS that, where possible, trees would be left in place unless ground
contamination required their removal to access materials requiring remediation.

• Trees and shrubs that might be removed as a result of the need to obtain access to excavate
contaminated soil will be handled as follows: (a) the above ground sections will be cut down in
size and taken as green waste to a landfill that operates a green waste and composting scheme,
and (b) tree roots will be cleaned by high pressure water blasting, cut down in size, and
disposed of to general landfill to dispel any perception that potentially contaminated green waste
might become included in a commercial product.

11.2.4 Off-site Disposal of Inert and Solid Waste

It was noted in subsection 19.3.1 of the EIS that building rubble, concrete, and bricks from the
foundations of the former Allied Feeds facility would be assessed for their suitability for on-site
reuse.

If the material is not suitable for on-site reuse, for example, if it were found to contain asbestos, the
material would be disposed of off site.  Off-site disposal would depend on the nature of the building



ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 8010772RP2/FINAL/30 OCTOBER 2002

102

materials.  As noted in the EIS, if the material is to be disposed of off site to a recycling facility or to
a licensed landfill, the material will be cleaned in accordance with approved procedures such as the
following draft concrete cleaning procedure.

“CLEANING OF CONCRETE WASTE

The object of cleaning the concrete waste is to remove all loose material (regardless of whether it is
SCW or other waste such as grease or dirt). Cleaning can be achieved by scraping with a steel
scraper and sweeping with a clean bristle broom/brush or by washing with warm water and
detergent.

If warm water and detergent are used, the waste water is required to be captured in spill kit material
or treated in the water-carbon treatment system until the water meets licence criteria for off-site
disposal.

Operators are encouraged to recommend improvements to the cleaning procedure if experience
shows that more efficient and cleaner methods might be able to be developed.

Concrete footings

1. Concrete from footings is to be cleaned in a bunded area.

2. Concrete to be cleaned will first be broken up by pneumatic or hydraulic hammer.

3. Soil that adheres to the concrete surfaces is required to be scraped from smooth surfaces and
then brushed off with clean stiff bristle brush.

4. If the weather is fine and warm, allow the soil to dry to make it easier to dislodge.

5. If the surface to be cleaned is rough and uneven, use a clean stiff bristle brush.

6. Any obvious oil staining of the concrete surfaces is to be scrubbed with hot water and
detergent.  Catch as much of the wash water as possible with absorbent material such as spill
kit pads

7. The shift supervisor or other EPA-approved officer is required to supervise and observe the
cleaning operation until operators are considered to be competent in obtaining an appropriate
standard of cleaned surface.

8. Call for the supervisor to frequently assess the general standard of cleaning that is being
achieved.

9. Determine from the supervisor which storage location has been nominated for the holding of
the cleaned concrete or which waste skip has been nominated for conveying cleaned concrete
to landfill.

10. Supervisor to certify the lots of concrete that have been cleaned.

11. Place cleaned concrete pieces in the nominated skip.”

If the approved personnel assess the material to be “lightly contaminated,” it will be designated for
licensed landfill disposal, transported by an authorised transporter, and subject to waste tracking
procedures.  If the material has been assessed as uncontaminated by the EPA-approved personnel,
the material will be disposed of off site to a recycling facility or landfill licensed for solid waste.
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11.2.5 Classification of Waste Streams

Classification of waste streams is an exercise that may be carried out on site during the remediation
process.  This would largely result from further sampling and/or laboratory testing undertaken during
the preliminary stages of the remediation.  Classification of waste types would be undertaken in
accordance with the steps outlined in the EPA guidelines (1999).  Table 11.2 below provides a
summary of waste streams and known or indicative classifications.

Table 11.2 Summary of Waste Classifications

Waste type Classification Comments
Remediation material Solid-industrial See Table 11.2 for indicative

classifications and disposal
procedures.

Building rubble Inert If not mixed with any other type of
waste.

Solid Classified as solid after cleaning
procedures and assessed as such
by EPA-approved personnel.

Industrial/hazardous
Domestic debris (recyclables
generated by on-site staff)

Inert To be disposed of in separate on-
site recycling bins.

Domestic debris (temporary port-a-
loos)

Group C Waste To be disposed of off site by a
licensed contractor.

Putrescible waste (food scraps etc) Inert Classified as inert as municipal
waste for kerb-side collection.

Putrescible waste (vegetation
clearance)

Solid To be disposed of off site to
appropriately licensed landfill.

Wastewater treatment plant sludges Industrial (indicative) To be treated through the DHTD
unit.
Only to be firmly classified and
disposed of off site if remediation
targets are not met.

Baghouse dusts Industrial (indicative) To be treated through the DHTD
unit.
Only to be firmly classified and
disposed of off site if remediation
targets are not met.

Maintenance and repair waste (rags
etc)

Solid To be sorted and cleaned and
appropriately disposed of off site

Buried chemical drums Solid Contents to be treated in the DHTD
unit.
Containers to be cleaned and
disposed of in accordance with EPA
guidelines (1999)

Soils personal protective clothing Solid To be sorted and cleaned and
appropriately disposed of off site

11.2.6 Liquid Waste

The management of liquid waste arising as a result of this project is discussed in detail in Section
7.2.
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11.2.7 Clarification of Terminology

The EPA requested a clarification of terminology used in the Part B, Chapter 19 of the EIS, Waste
and Resources.  The terminology used in the EIS is clearly defined in the context of the chapter.
However, it is noted that these terms have specific meanings under the EPA guidelines (1999).  In
the foregoing subsections, this terminology has been employed in the discussion of waste streams
and indicative future classifications.

The EPA also requested a clarification of the term “impacted material.”  The term “impacted
material” as used throughout the EIS describes the in situ soils/materials impacted by the on-site
contamination.  Thus this material has been contaminated to some degree by past site practices or
processes.

11.2.8 Licence Agreements and Statutory Guidelines

 Licence for Contaminated Soil Treatment

The licence sought from the EPA under the PoEO Act with respect to the remediation is under both
Section 47 and 48 of the PoEO Act, as discussed in Section 4.4 of the EIS.  A license under Section
47 of the Act relates to:

(1) A person who is the occupier of any premises at which scheduled development work is
carried out is guilty of an offence unless the person is, at the time that work is carried out,
the holder of a licence that authorises that work to be carried out at those premises.

(2) In this Act:(3) "scheduled development work" means work at any premises at which
scheduled activities are not carried on that is designed to enable scheduled activities to
be carried on at the premises. However, "scheduled development work":

(a)  also includes anything that is specified by the regulations as scheduled
development work for the purposes of this Act, but

(b) does not (despite the above) include anything that is specified by the
regulations as not being scheduled development work for the purposes of this
Act.

The licence under Section 47 would be for the purposes of undertaking actions that would facilitate
the scheduled activity, such as site establishment and commissioning regimes.

The licence would also be sought under Section 48 of the Act, which states that:

(1) This section applies to scheduled activities where Schedule 1 indicates that a licence is
required for premises at which the activity is carried on.

This part of the license would be for the scheduled action of undertaking the remediation itself.
Under Part 1 of Schedule 1 of the Act:

Contaminated soil treatment works for on-site or off-site treatment (including, in either case,
incineration or storage of contaminated soil but excluding excavation for treatment at another site)
that:

(1) handle more than 1,000 cubic metres per year of contaminated soil not originating from the
site on which the works are located, or
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(2) handle contaminated soil originating exclusively from the site on which the works are located
and:

(a) incinerate more than 1,000 cubic metres per year of contaminated soil, or

(b) treat otherwise than by incineration and store more than 30,000 cubic metres of
contaminated soil, or

(c) disturb more than an aggregate area of 3 hectares of contaminated soil.

Part 1 of Schedule 1 refers to activities that are premises-based rather than activities-based.  This is
applicable because, despite the temporary nature of the remediation and the DHTD unit to be used,
under the PoEO Act the DHTD unit is not classed as a mobile plant and, as such, requires licensing
under Part 1 of the schedule, Premise- Based Activities.

 Waste Activities

The EPA’s comments contained a concern relating to waste classification and waste tracking,
particularly with respect to waste activities under Schedule 1 of the PoEO Act.

Under Part 1 of Schedule 1 of the PoEO Act, waste activities are described as:

(1) Hazardous, Industrial or Group A waste generation or storage, being any activity that:

(a) is carried on for business or other commercial purposes, and

(b) involves the generating or storage of any one or more of the following types of waste:
(i) hazardous waste, (ii) industrial waste, (iii) Group A waste.

The remediation of the former Allied Feeds site has been designed such that there would be no off-
site disposal of contaminated soils.  The only activation of “waste activity” would be if target criteria
were not met and off-site disposal were required (the contingency plan requested by the EPA).
Only then might the activity on site be viewed as the “storage” (being a default term for
contaminated waste originating from the site) of hazardous or industrial waste.

In the undertaking the remediation and subsequent to its completion (meeting target criteria and
validated by the Site Auditor), this component of the PoEO Act would not apply.

In addition, this component of the PoEO Act states that:

(2) The following activities are not waste activities for the purposes of this item:

(a) the generating or on site storage of contaminated soil, recyclable oil or stabilised
asbestos waste in bonded matrix.

Based on the foregoing, the remediation of the former Allied Feeds site is not a waste activity, as
there will be no on-site storage of contaminated soil.  All material on site will be treated to the
required criteria.  Should the contingency plan requested by the EPA be required, material would
transported off site to an appropriately licensed landfill.

 Waste Facilities

Part 1 of Schedule 1 states that a waste facility is:
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“(d) waste storage, transfer, separating or processing facilities, being waste facilities that store or
transfer, or recover by way of separating or processing, more than 30,000 tonnes of waste per
year.”

It is anticipated that the DHTD unit will process more than 30,000 tonnes of waste per year.  As
such, the remediation technology would be classed as a waste facility.

As Earth Tech Engineering is applying for a license under Sections 47 and 48 of the PoEO Act, the
license may be granted for a contaminated soil treatment work or a waste facility.

 Other Licences

Subsection 19.5.1 of the EIS explains that the earthworks sub-contractor would dispose of oils and
sludges accumulated on site from heavy machinery under that contractor’s own license agreement.
This would be a contractual agreement between Earth Tech Engineering and the earthworks
contractor.  It is intended that all maintenance of heavy plant utilised for earthworks (including the
appropriate collection, storage, and disposal of any accumulated oils, etc.) would be the
responsibility of the sub-contractor and audited as part of Earth Tech Engineering’s Environmental
Management Plan.

The NSW EPA also queried a statement made in subsection 19.5.2 with regard to disposal “in
accordance with relevant statutory guidelines.”

There is no subsection 19.5.2 in the EIS.  However, subsection 19.5.1 states, “Should unexpected
materials be discovered during the course of the excavations, the ERCP [Emergency Response and
Contingency Plan] will outline protocols for their safe handling, storage and disposal in accordance
with relevant statutory guidelines.”

The relevant statutory guidelines alluded to in this section are:

• Assessment, Classification and Management of Liquid and Non-liquid Wastes (EPA 1999).

• Any conditions attached to the license granted by the EPA under the PoEO Act.

• Any conditions attached to the General Terms of Approval by the Minister for Planning for the
remediation project.

 Future Licensing Requirements

Since the remediation will comply with the CCO criteria under the Environmentally Hazardous
Chemicals Act, the material being backfilled on site will not be legally classified as a waste.  As
such, any future earth moving works, or material which needed to be transported off-site (for
example, in the event of the construction of a basement in the future) would not require a license for
the removal, storage or handling of a waste under the terms of the CCO.

11.2.9 Waste Tracking

Under the PoEO Act and the EPA guidelines (1999), only hazardous (liquid and non-liquid),
industrial and Group A liquid wastes require special monitoring and reporting requirements under a
waste tracking system.
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As noted in subsection 11.2.1, the only off-site transport of contaminated waste and soil would be as
the result of a contingency plan to be implemented if, post-remediation, the treated material does
not meet required clean up criteria.  As part of this contingency plan, any waste classified according
to EPA guidelines (1999) as industrial or hazardous will be subject to the EPA’s waste tracking
requirements.

It should be noted that this only relates to materials which are being transported off-site.  Materials
which would be subject to a waste tracking procedure, would not be retained on site.

Dependant on the type and nature of the waste to be transported off site, Earth Tech Engineering, in
employing this contingency, would either enter into an agreement with an EPA-licensed transporter
to dispose of the material at a landfill licensed to receive the waste type, or apply to the EPA for a
waste license for the transport and disposal of the waste.  However, as a method of best practice
and in accordance with the project EMP, any items disposed of off site (including any building debris
and vegetation clearance) will be subject to a tracking procedure.

As the remediation will be a licensed activity, no exemptions under clause 16 of the PoEO (Waste)
Regulation 1996 would apply, as these exemptions only apply to non-licensed waste facilities,
activities, and transporters.
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12 Errata

Figure 7.5 of the EIS shows 2,3,7,8-TCDD and Total Dioxin and Furans TEQ Results for Soil.   In
the notes it is reported that results are shown in mg/kg.

This is correct in the notes for the other figures in the series.  However, for the figure particular to
2,3,7,8-TCDD and dioxins/furans (Figure 7.5) this should read µg/kg.
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CAPCOA Model Output Files
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Basin Sizing And Pollution Load
Assessment Calculations
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BASIN SIZING CALCULATIONS

Table B.1 Sediment System Catchment Runoff

Area
(m2)

Cv A Cv
(m2)

Carpark (loose gravel) 1,800 0.7 1,260
Clean haul road (loose gravel) 1,380 0.7 970
Alternative/emergency exit (loose gravel) 610 0.7 430
Clean overburden stockpile 2,300 0.25 580
Western area (grass) 11,000 0.4 4,400
Basin 520 1 520
TOTAL 17,600 8,150

Basin capacity

Use 90th percentile 5 day rainfall from Ryde = 53.0 mm

Cap = 8,150 m2 x 0.053 mm

= 0.44 M L (approx)

Construct basin 25 m x 25 m x 0.7 m deep.
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POLLUTION LOAD ASSESSMENT

Existing Case

Site area = 5.5 ha

Mean annual rainfall depth = 1140 mm

Mean annual runoff volume = 1140 mm x 5.5 ha x 0.3 (runoff coeff.)

= 18.8 ML

Assumed TSS concentration in runoff = 50 mg/L

Average annual sediment discharge = 50 mg/L x 18.8 ML

= 940 kg/yr (approx)

Developed Case

Mean annual runoff volume = 1140 mm x 8,150 m2 = 9.29 ML

Mean annual pond evaporation = 1390 mm x 0.8 (pan evap factor)

= 1110 mm

Mean annual pond evaporation volume = 1110 mm x 520 m2 = 0.58 ML

Mean annual discharge (without dust suppression) = 9.29 ML – 0.58 ML

= 8.7 ML

Assumed average TSS concentration = 50 mg/L

Average annual sediment discharge = 50 mg/L x 8.7 ML

= 440 kg/yr  (approx.)

Therefore, the annual sediment load discharged from the site will be reduced following
development. There will be a reduction of approximately 50%, from 940 kg/yr to 440 kg/yr.
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Trade Waste Acceptance Guidelines




