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Summary and Recommendations

Project Overview

The Waste Management Division of the Department of Environmental Protection (the
Proponent), proposes to remediate the contaminated lands of the OMEX site located between
Clayton Street and Purton Place in Bellevue, WA. The Proponent has assumed responsibility
for remediating the contamination caused by the previous operator of the site, Western Oil
Refining Company.

This Report provides the Environmental Protection Authority’s (EPA’s) advice and
recommendations to the Minister for the Environment (the Minister) on the environmental
factors relevant to the proposal.

Section 44 of the Environmental Protection Act 1986 requires the EPA to report to the Minister
for the Environment on the environmental factors relevant to the proposal and on the conditions
and procedures to which the proposal should be subject, if implemented. In addition, the EPA
may make recommendations as it sees fit.

Relevant Environmental Factors

Although a number of environmental factors were considered by the EPA in the assessment, it
is the EPA’s judgement that the following are the environmental factors relevant to the proposal,
which require detailed evaluation in the Report:

(a)  Waste Pit and Soil Remediation;

(b)  Air Emissions (including odour, dust and particulates and chemical emissions};

(¢) Groundwater;

(d) Swrface Water;

(e) Noise and Vibration;

(f)  Social Surroundings (including Transport and Community Consultation); and

(g)  Other Issues (including Future Land Use and Fate of Wastes).

In the past, a portion of the contaminated materials at the OMEX site was transported to the
nearby Adelaide Street Landfill for disposal. The Proponent has committed to address the
Omex-related contamination at the Adelaide Street Landfill at a later date, once the materials are
accessible to removal.

Conclusion

The EPA has considered the proposal by the Proponent to remediate the OMEX site. The EPA
notes that the proposal presents a positive effort in returning otherwise contaminated and sterile
land to a fit and proper state for residential use. Although several restrictions have been
identified within this Report, they can be overcome by appropriate preparation and planning (as
outlined in the staged implementation program) and by attention to detailed management
systems.

The EPA has concluded that the remediation proposal can be managed in an environmentally
acceptable manner and will result in an environmental benefit.



Recommendations
The EPA submits the following recommendations to the Minister for the Environment:

[. That the Minister notes that the project being assessed is for the rehabilitation and
remediation of land contaminated by the improper storage/disposal of waste oil from an
oil re-refining operation. This site is located within a mixed residential and commercial
use area and represents an on-going risk to the health and well-being of the surrounding
community and environment. After remediation the land wifl be redeveloped in
accordance with the Western Australian Planning Commission Improvement Plan No. 30
and be suitable for residential purposes,

2. That the Minister considers the report on the relevant environmental factors as set out in
Section 3.

3. That the Minister notes that the EPA has concluded that the remediation proposal will
result in environmental benefit and can be managed to meet the EPA’s environmental
objectives, provided that the Proponent’s Commitments and the Proposed Environmental
Conditions are implemented.

4. That the Minister imposes the conditions and procedures recommended in Appendix 5 of
this report.

Proponent’s commitments

The Proponent’s commitments as set in the CER and subsequently modified, as shown in
Appendix 5, should be made enforceable through the environmental conditions.

Recommended conditions

Having considered the Proponent’s commitments and the information provided in this Report,
the EPA has developed a set of conditions, which the EPA recommends be imposed if the
proposal by the Waste Management Division of the Department of Environmental Protection to
remediate the OMEX site, is approved for implementation.

During the assessment process, the EPA decided that a two stage approach for the remediation
would be appropriate. Stage 1 would include the trial excavation program to characterise the
wastes and Stage 2 would include undertaking the full scale remediation program. This allows
the EPA to review the outcomes of the trial excavation prior to the Proponent proceeding with
full remediation, and allows the recommendation of changes in actions in relation to the
implementation of Stages 1 and 2 to the Minister for the Environment following consideration
of the Dioxin testing results requested by the EPA. Tmplementation of Stage 2 will not take
place until the requirements of Stage 1 have been adequately fulfilled.

The conditions are presented in Appendix 5.

The Proponent for this proposal is the Waste Management Division of the Department of
Environmental Protection (DEP). The DEP traditionally provides a service to the EPA in
undertaking the assessment process. For this assessment it has been necessary to create a
different arrangement to ensure that there was no conflict of interest between the Proponent and
the services required by the EPA. This alternative arrangement for the assessment of this
proposal is outlined in three flow diagrams, which are provided in Appendix 1.
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1. Introduction

The Waste Management Division of the Department of Environmental Protection (the
Proponent), proposes to remediate the contaminated lands of the OMEX site located between
Clayton Street and Purton Place, Bellevue (Figures 1 and 2).

From 1955 to 1979 the Western Oil Refining Company operated an oil re-refining plant at the
OMEX site. The processes performed at the site included the treatment of waste lubricating oils
with concentrated sulphuric acid to remove non-oil materials and unstable oil. The waste
generated by this operation included bituminous sludge, oily residues and acidic wastewater.
These materials were disposed of in an unlined and disused clay borrow pit. Subsequently, a
purpose-built pit for disposal of wastes was located at the site (also unlined).

The re-refinery buildings were demolished in 1979 to make way for an oil blending and re-
packaging facility. From 1976 onwards the waste pits at the site were progressively backfilled
with building rubble, sand, plaster wastes, car bodies and drums. Overflows from the major
waste pit during 1988/1989 directly impacted upon adjoining Lots 51 and 52 along Henkin
Street (Figure 2). These lots were subsequently ‘cleaned-up’, with approximately 1000m’ of
waste oil sludge and soil removed to the nearby Adelaide Street Landfill in Hazelmere for
disposal.

Several environmental investigations have been undertaken at the OMEX site since the
overflows documented in 1988 (CER, Table 4 pl12). An impervious HDPE plastic liner was
placed over the major pit in February 1996. A contoured sand cover lies under the liner,
providing run-off to a sump located on Lot 61, Purton Place.

On October 1997 the Premier of WA announced that funds would be made available for
remediation of the OMEX site.

The Environmental Protection Authority (EPA) required the Proponent to prepare environmental
review documents [Consultative Environmental Review (CER) level of assessment] so as to:

. place the proposal in the context of the local/regional environment;

. explain the issues, decisions and alternatives which led to the development of this
proposal (at this place and at this time);

* set out the specific environmental impacts that the proposal might have;

° address each tmpact to define how the Proponent would avoid, mitigate or ameliorate that
impact; and

* ensure that remediation of the site is carried out to a standard appropriate for the intended
residential land-use.

Further details of the proposal are presented in Section 2 of this Report. Section 3 discusses
environmental factors relevant to the proposal. The conditions and procedures to which the
proposal should be subject, if the Minister determines that it may be implemented, are set out in
Section 4. Section 5 provides Other Advice by the EPA. Section 6 presents the EPA’s
Conclusions and Section 7, the EPA’s Recommendations.

The Proponent for this proposal is the Waste Management Division of the Department of
Environmental Protection (DEP). The DEP traditionally provides a service to the EPA in
undertaking the assessment process. For this assessment it has been necessary to create a
different arrangement to ensure that there was no conflict of interest between the Proponent and
the services required by the EPA. This alternative arrangement for the assessment of this
proposal is outlined in three flow diagrams which are provided in Appendix 1.

A list of people and organisations that made submissions is included in Appendix 2 and
References are provided in Appendix 3. A summary of the assessment of the Relevant
Environmental Factors (Table 3) is provided in Appendix 4. Recommended Conditions and the
Proponent’s Consolidated Commitments are provided in Appendix 5.



Appendix 6 contains a summary of the public submissions and the Proponent’s response to
each question. The summary of public submissions and the Proponent’s responses are included
as a matter of information only and do not form part of the EPA’s report and recommendations.
However, the EPA has considered issues raised in public submissions during the identification
and assessment of the relevant environmental factors.

2. The Proposal

The OMEX site is Iocated within the Perth suburb of Bellevue and includes the lands between
Purton Place and Clayton Street (Figure 1). This area encompasses Lots, 48 to 58 and Lots 60
to 61 (Figure 2). Neighbouring residential and commercial properties are located adjacent to, or
directly opposite, the OMEX site (Figure 2).

Of the six remediation options considered by the Proponent, landfilt disposal, incorporating pre-
treatment with an alkaline material (neutralising agent), was deemed the most appropriate (CER
Section 5.0). This preferred approach to site remediation is to be undertaken within two
separate phases, Phase I - Containment (completed) and Phase II - Remediation (Figure 3). A
detailed explanation of the proposed remediation approach is also presented within Section 6.0
of the CER.

Phase I - Containment

The Containment Phase at the OMEX site has been completed and was implemented at the
OMEX site under a public works order in an attempt to isolate the impacted groundwater and
limit continuing impact upon the local aquifer systems beneath the site. A sub-surface barrier
now surrounds the major waste pit and extends from the surface to the upper confining clay
layer of the Lower Leederville Formation (LLF). This wall has effectively ‘isolated’ the waste
materials in the Major Pit from the environment and has minimised ongoing groundwater
impacts.

Phase II - Remediation

The implementation of Phase IT will be carried out in two stages. Stage | will be the
performance of a trial excavation program to obtain sufficient field data regarding the proposed
remedial method. Information obtained from Stage 1 as well as from tests being undertaken for
the presence of Dioxin will be used to identify/modify those procedures associated with
implementation of the full-scale remedial program (Stage 2).

Prior to excavation for Stage 2 implementation, the major pit within the containment barrier will
be de-watered. The liquid level (liquid wastes and contaminated groundwater) will be removed
toa degth of approximately 10 m below the ground surface (mbgs). It is estimated that about
4400m” of this liquid material will be treated on-site to adjust pH before being transported off-
site to the Forrestdale Liquid Waste Treatment Facility,

Once excess liquids have been removed from the site and materials become spadeable the solid
wastes will be excavated, treated (as required) and removed for off-site disposal. Continuous
liquid waste sumps will operate within the pit to manage the seepage of liquids into the open
excavations. The facility selected for off-site disposal will be determined based on the results of
waste characterisation and on-site treatment.

Alfter site validation the excavated pit(s) will be backfilled with clean materials up to a depth of
3.5 mbgs. This remaining void will be backfilled with compacted clay in order to allow future
property development.

A summary of the key characteristics of the proposal is presented in Table 1. A detailed
description of the proposal is provided in Section 6.0 of the CER (Waste Management Division-
DEP, 1999).



Table I: Summary of key

propoesal characteristics

Element

Description

Project Name

Rewmediation of the OMEX Centaminated Site, Bellevue

Site Location

The OMEX remediation site is definced as comprising Lots 57, 58 and 60
Clayton Street, Lot 61 Purton Place and Lots 48 to 56 Henkin Street,
Bellevue. Portions of the adjacent Lots 130 Purton Place and 136
Clayton Street may be remediated based on the results of the validation
sampling performed during remediation and the source of the
contaminants identified.

Approach to Remediation

Excavation, treatment and oft-site disposal of both selid and liguid
wastes in a manner which will adequately manage the risks and
outcomces of the remediation process and remediate the site to a standard
appropriate to the intended residential land-use.

Pit Remediation

Wastes from the OMEX pits will be removed and augmented with a
neutralising agent to reduce acidity before being wransported off-site.  All
waste materials will be removed from the waste pits. It is estimated that
the  wastes are present to  an average depth . of
approximatcly 7 mbgs.

Soil Remediation

Soil surrounding the OMEX pits will be excavated to a maximum depth
of 3.5 mbgs. Guideline criteria wilt be used to assess/validate the walls
and floors of the resulting voids.

Groundwater Remediation

The groundwater itself will not be the subject of a dedicated remediation
program.  The previously approved construction of 4  hentonite
containment wall has separated off the waste pits from the surrounding
aguifer materials. The containment wall has been keyed into the upper
confining layer of the LLF. Modelling of the movement of the
groundwater plume beneath the OMEX site has delineated the expected
impacl io surrounding users and the natural environment.

Airborne Emissions

The gases released from the waste materials and remediation processes
will  be managed to prevent the potential for the gasses (o cause
nuisance or represernt 4 human health risk,

Transportation of Wastes

Wasies from the OMEX site will be transported in either solid or liquid
forms to an appropriate facility. The impact of increased heavy
vehicular transport and the risk of accidental release to the environment
from spills will be adequately managed by the Proponent.

Environmental Management

The Proponent has identified scveral factors which they will manage
during the proposed project:

* nuisance odours;

¢ chemical vapours;

+  dust and noise cmissions;

¢ vibration from machinery;

» handling of waste materials (stockpiling, ctc.};
* (ransport of contaminated waste and soil;

+ stabilisation of earth works;

e conlrol of surface run-off;

e increased traflic volumes:

*  public and worker safety; and

*  site sccurity.




Element Description

Environmental Supervision The successtul remediation contractor will provide a dedicated site
superintendent. This superintendent will ensure that:

*  waste transport records are maintained;

* plant and machinery are fit for purpose and strict de-contamination
procedures are followed; and

* environmental monitoring and reporting is undertaken as required,

Environmental Auditor An independeni audiior will be appointed by the EPA 1o verify the
success of the site remediation by inspecting works and reviewing
anatytical results.

Since release of the CER, the Proponent has made a number of modifications to the proposal.
These include:

. The Proponent has agreed to test for Dioxins as a preventative measure on the basis of
limited site specific data. The EPA will consider the results of the trial excavation
program in conjunction with the results of the Dioxin testing,

. The Proponents application to commence trial excavations at the OMEX site has been
rejected by the EPA. The results of trial excavations will now be performed as Stage 1 of
the Proposal.

In addition, during the EPA Briefing, the Proponent committed to the following:

. Any OMEX waste identified outside the pit areas will be remediated to a depth of 3.5m;
and

* Preparation of a Transport Management Plan to include liaison with the Bellevue Primary
School in addition to Main Roads WA.

Prior to Stage 1, the Proponent will be performing Dioxin sampling and will provide the resul(s
of this sampling to the EPA. The EPA may recommend to the Minister for the Environment
changes in action in relation to the implementation of Stages 1 and 2 following consideration of
the Dioxin testing results requested by the EPA.

The potential impacts of the proposal and the identification of the relevant factors are
summarised in Table 2.

3. Relevant Environmental Factors

Section 44 of the Environmental Protection Act 1986 requires the EPA to report to the Minister
for the Environment on the environmental factors relevant to the proposal and the conditions and
procedures, if any, to which the proposal should be subject. In addition, the EPA may make
recommendations as it sees fit.

Having considered appropriate references, public and government submissions and the
Proponent’s response to submissions, in the EPA’s judgement, the following are the
environmental factors relevant to the proposal:

Pollution
. Surface water;
. Groundwater:



Table 2: Identification of Relevant Environmental Factors

POLLUTION

Surface Water

Risks associated with the
management of surface
waler drainage both during
and upon completion of the
remediation project.

Government Agencies:

The WRC noted that waste stockpiles should
be properly bunded and runoft collected in
lined ponds for reuse or treatment and
disposal. Liquid wastes should be handled so
as not to create seconduary contamination
problems,

The DEP is concerned about the management
of surface water runoff, post remediation.

Public:

Further public submissions regarding surface
water management raised the following
issues:

. Leachate management (treatment and
stockpiling).

«  Surface water segregation.

. Contaminated waters retained on-site.

+  Surface water monitoring.

. Surface drainage post remediation.

Considered to be a
relevant factor
requiring further
EPA evaluation.

Groundwater

Groundwater at the OMEX
site is known to be
contaminated.

Modelling of the plume has
identified that
contamination will spread
down hydraulic gradient of
the OMEX site.

The removal of
comlaminated waste
materials and installation of
the containment will aid in
ameliorating impact to
surrounding groundwater
systems.

Government Authorities:

The WRC noted that the containment wall
has significantly enhanced the amelioration of
groundwater. On-going monitoring will be
required to demonstrate integrity of the wall.
WRC support that remediation of
groundwater is not warranted given that
confaminant sources wiil be removed and the
main source has been isolated. Monitoring
of the bores both on and oft the OMEX site
isrequired. The WRC will not allocate new
licenses within the vicinity of the OMEX
site.

HDWA indicate that a health risk assessment
for groundwaler contamination may not be
required so leng as the WRC place
restrictions on use and monitoring continues
into the luture to cstablish change.

CSIRO stated that further description of the
aquifer systems may be required to define
possible leakage between the Upper and
Lower Leederville Aquifers. Long term
moniloring of groundwater should be
undertaken to ensure that the containment
wall is effective,

Considered to be a
relevant factor
requiring further
EPA evaluation.




Public:

The Bellevue Action Group expressed the
opinion that insufficient discrimination of the
extent and severity of on and off-site
groundwater contamination was reflected in
the CER, to the extent that they believed it
was inaccurate,

Further public submissions regarding
groundwater raised the following issues:

. Long term groundwater.
monitoring/management.

+  Integrity of the bentonite containment
wall.

»  Restrictions to groundwater usage.

. Human health risks to groundwater
exposure,

»  Hydrogeological systems have not been
adequately delined.

Odour

It is expected that the
remediation of the OMEX
waste materials will result
in the generation of odours.

The waste materials at the
OMEX site arc dominated
by the presence of
hydrocarbon and sulfur
compounds (hydrogen
sulphide), which have the
capacity o release odours,

Government Agencies:

The Shire of Swan considered odour as a key
factor in addressing public perceptions of the
proposal.

HDWA considered that odours are likely to be
emitted from the site and that public
perceplions require management. The
HDWA stated that nuisance odours do not
necessarily mean unsafe Tevels,

DEP indicated that OMEX was prosecuted
under the Health Act for offensive odours in
1979,

Public:

Submissions from the public focused on the
issue of odour with regard to chemical
emissions, human health and community
consultation. Specific objections (o edours
or odour gencration were not received.

Considered to he a
relevant factor
requiring further

EPA evaluation.
(Evaiuated under Air Emissions
in Table 3)

Dust and particulates

The excavation, treatment,
stockpiling and transport of
contaminated materials from
the OMEX site has the
capacity to generate dust
emissions.

Dust is likely to contain
contaminants originating
from the OMEX waste.

Government Agencies:
DEP required reporting of monitoring results
on a regular basis.

HDWA has indicated that dust and particulate
alert and action levels are unrealistic, A
detailed air-monitoring program will need 1o
be produced based upon trial excavations and
field data. Additional chemicals other than

Considered to be a
relevant factor
requiring further

EPA evaluation.
{Evaluated under Air Emissions
in Tabfe 3)




These particulates will
require nonitoring and
management.

those previously identified may need 1o be
tested. On the basis of literature review and

known site history the HDWA have identified
the issuc of Dioxins as being of minimal risk

to human health.

Public:

The Bellevue Action Group indicated the
presence of elevated dust levels at 110
Clayton Street during the installation of the
containment wall.

Dingle & Bird Environmental Pty Lid
suggest that the fine particulates alert and
action levels would often be exceeded and that
maonitoring systems and response levels, as
proposed, would be unlikely to provide
assurance to the adequate protection of human
health.

MPL Group Pty Ltd has considered that
current information is inconclusive and
monitoring as proposed is below typically
applicd standards.

Further public submissions regarding dust
and particulates rajsed the tollowing issues:

N Monitoring.

. Human health effects.

. Stockpile management,

«  Dust suppression.

»  Mobilization of particulate
contaminants (heavy metals, Dioxins,
PAHs etc.).

Chemical Emissions

The progressive exposure,
excavation, handling and
treatment of the wastes at
the OMEX site will cause
the gencration of fugitive
emissions,

11 is anticipated that these
will include volatile and
semi-volatile gases, phenols
and hydrogen sulphide.

Government Agencies:

The Shire of Swan indicated that proposed
emission monitoring did not adequately
manage possible chemical release (i.e. acid
gas).

The DEP consider baseline monitoring, prior
to remedialion works, as proposed in the
CER to be appropriate. Removal of the liquid
component {rom the pit will enhance
volatilization.

HDWA indicated that chemical emission
results need to be viewed with caution due to
minimal sampling conducted and the use of

Considered to be a
relevant factor
requiring further

EPA evaluation.
{Evaluated under Air Emissions
in Table 3)




laboratory rather than in-situ field based
technigues for analysis. A sampling program
monitoring for a wider range of analytes is
recommended. An air-monitoring plan
shoutd be submited for HDWA and EPA
approval.

Public:

The Bellevue Action Group is of the opinion
that emission monitoring and control is
inadequate to protect the nearby residents.
They have expressed the view that residents
should be relocated during remediation,

The MPL Group has indicated that the
present definition of sulfur compounds is
inconclusive and requires further study. It is
the opinion of the MPL Group that the entire
section regarding atmospheric standards
requires revision.

Dingle & Bird Environmentat Pty Litd have
detailed that further assessiment for gascous
emissions is required. The current
monitoring program proposed by the
Proponent requires further support to detail

its effectiveness. The description of
toxicology of the contaminants detected at the
site requires further attention.

The Clean Air Committee considers that
methods for preventing emissions have not
been adequately defined. This includes the
issue of atmospheric dispersion and air
modelling data. The Clean Air Committee
supporis the relocation of nearby residents
during the clean-up phase of the proposal.

Further public submissions regarding
chemical emissions raised the following
issues:

. Adr quality monitoring.

. Auditing of results.

+  Emissions from wasle.

. Sampling methodologies.

¢ Human health effects.

Waste Pit and Soil
Remediation

The OMEX site has been
identified as containing
acidic waste oils and sludges
derived from an oil re-
refining process.

From previous

Government Agencies:

The Shire of Swan indicated that the extent of
remediation at the OMEX site was
insufficient and concluded that the Adelaide
Street Landfill should also be cleaned up.

Considered to be a
relevant factor
requiring further
EPA evaluation.




investigations the
Proponent has identified the
location of both surface and
subsurface soil and waste
pit contamination at the
OMEX site,

The remedial works defined
by the Proponent have been
proposed to address these
issues.

The DEP are of the opinion that the Adelaide
Street Landfill should also be remediated by
the Proponent.

The DEP required analytical validation so the
site can be appropriately classified. Visual
inspection will not suffice.

HDW A required validation of the bottom of
the pit, which should include geotechnical
evaluation, visual inspection and
confirmatory analytical testing. All matters,
which may affect the health and well-being of
the public, require HDWA approval.

The WRC have indicated that it is essential
to remove all wastes from the pit,

Public:

The Bellevue Action group was concerned

that:

s the CER provided insufficient
information regarding the characteristics
and health implications of contaminants;

¢ the method of treatment and disposal are
ineffective; and

e the risk assessment was insufficient.

MPL Group have indicated that neutralization
of the wastes, as proposed by the Proponent,
may be ineftective due to chemical properties
of the acidic wastes, Further testing into the
elfectiveness of ireatment is recommended,
The MPL Group also identified the corrosive
nature of waste materials as an important
factor in assessing remediation and
management.

Further public submissions regarding waslz

pit and soil remediation raised the following

issues:

Accuracy of previous investigations.

»  The clean up of incidental off-site
contaminalion.

. Remediation depth of 3.5m,

. Material handling,

. Validity of the health risk assessment.

+  Excavation effectiveness.




Noise and Vibration

The operation of plant and
machinery during the
remediation process will
gencrale noise and
vibration.

Government Agencies:
The DEP requires reports for noise
monitoring on a regular basis,

Public:

The Bellevue Action Group indicated that
during construction of the containment wall
noise and vibration were at times unbearable.

R
Considered to be a
relevant factor requiring
further EPA evaluation.

SOCIAL SURROUNDINGS

Transport

The transport of materials
to and from the OMEX site
has the ability to impact
upon vehicles, pedestrians
and other road users. Those
areas included within the
specitied haul routes will
experience increased heavy
vehicular movements.

The transport of both treated
and untreated waste
malerials from the OMEX
site has the potential 1o
impact upon the both the
local and wider
environments surrounding
the proposed transport
reute. This risk also
extends to the issue of
human exposure in the
event of accidental material
release.

Government Agencies

The MRD indicated its opposition to the
transport route as defined within the CER and
has developed a preferred transport route.

The Midland Police concurred with the MRD.

The Shire of Swan concurred with the MRD
in regards to route selection and is of the
opinion that further mecasures for the
protection of local school children and other
road users within the vicinity of the OMEX
site be considered.

Public

The Bellevue Action Group expressed concern
that transport and handling of the waste
would result in widespread contarmmination of
the environment surrounding the proposed
routes.

The Clean Air Committee noted that
previous remediation allempts have
experienced transport manageuent probiems
due to the characteristics of the waste
materials and the information presented
within the CER does not stipulate adequate
management arrangements.

The Bellevue Primary School highlighted
concerns regarding disruption of children
during schoot hours,

Further public submissions regarding
transport road safety raised the following
issues:

+ Route selection.

* Vehicle inspection & load testing.

¢ Road user safety.

¢ Traffic flow volumes.

* Proposed risk reduction methods.

Considered to be a
relevant factor
requiring further
EPA evaluation.
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Community
Consultation

The Proponent states that
open lines of
communication will be
maintained between the
Proponent, community and
relevant government
autharities.

It is recognized that the
public perception of
remediating contaminated
sites presents a mixture of
real and perceived concerns,

Government Agencies:

The Shire of Swan expressed concern
regarding the adequate management of social
impacts and indicated that a public
communication strategy should be adopted.

The DEP supported the release of regular
community material/newsletters to keep the
public properly informed of on-site activities.

Public:

The Bellevue Action Group is concerned
about the communication management
strategy to be adopted by the Proponent and
based on past experiences (construction of the
containment wall) has little to no trust that
new remediation works will be undertaken
any differently.

The Beilevue Returned Services Community
& Sporting Club Inc has highlighted several
concerns regarding being informed as to the
impacts operations may have to the operation
of the club and facilities,

Further public submissions regarding
community consultation raised the following
issues:

¢ Community education.

¢ Emergency response.

Considered to be a
relevant factor
requiring further
EPA evaluation.

Health and Safety

The OMEX CER and
suppoiting documentation
have highlighted the
possible risk of
contaminant exposure to
workers al the site and the
neighbouring public should
contaminanis exceed
particular concentrations.

As with any operational
work site a range of
physical health and safety
issues will also be
encountered.

Government Agencies:

HDWA indicaied that details regarding
exposure pathways and health risk
assessments have not been fully addressed
within the CER. Further investigation is
recommended. All matters affecting the
health and well-being of the public should
have HDWA approval.

The DEP indicated as a requirement of the
proposal that the Proponent prepare relevant
plans for the management of: dust, odour,
chemical gasses and (ransport.

Public:

Public submissions regarding health and
safely raised the following issues:

+ Contingency planning.

¢ Response sysilems,

Considered to be a
relevant factor
requiring further
EPA evaluation.
(Evaluated under Air
Emissions in Table
3.)
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Security

The issue of security
management at the OMEX
waste site has been
recognized by the CER.

Government Agencies:
The DEP have expressed concerns regarding
the restriction of access (o the OMEX site,

Public:

Public submissions regarding security raised
the following issues:

¢ Excluding trespassers.

+  Protecting ‘inquisitive’ children,

As detailed within the
CER and responses to
submissions the
Proponent will;

*  Secure the site to
provide reasonable
access restriction; and

¢« Employ security
patrols during non-
operational hours.

This factor does not
require further EPA
evaluation.

GENERAL
ISSUES

Future Land Use

Land use for the site is
planned to be suitable for
restdential occupation,

Public:

Submissions flagged the need to identify the
OMEX land as being contaminated on title
deeds and recommended that the land not be
considered suitable for future residential
development.

Considered to be a
relevant factor
requiring further
EPA evaluation.

Fate of Wastes

Removal and disposal of
conlaminated solid and
liquid wastes from the
OMEX site.

Public:

Submissions flagged the requirement for
ensuring that contaminated wastes are
disposed of in an acceptable manner.

Considered to be a
relevant factor
requiring further
EPA evaluation.

Legend:

WRC: Waters and Rivers Commission
DEP: Department of Environmental Protection
HDWA: Health Department of WA

EPA: Environmental Protection Authority

PAH: Polycyclic Aromatic Hydrocarbons

. Air Emissions (incorporating odour, dust and particulates, chemical emissions and health
and safety);

. Waste Pit and Soil Remediation; and

. Noise and Vibration.

Social Surroundings

. Transport; and

. Community Consultation.

Other Issues

. Future Land Use; and

. Fate of Wastes.
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The factors referred te above were identified from the EPA’s consideration and review of all
environmental factors {Table 2} generated from the CER document and the submissions
received, in conjunction with:

. the proposal characteristics (including significance of potential impacts);
. the adequacy of the Proponent’s response and commitments; and

. the effectiveness of current management and alternative approval processes which will
ensure that the factors will be properly managed.

On the basis of this, the EPA considers that other environmental issues identified in the
submissions do not require further evaluation in this Report. The identification process is
summarised in Table 2. Submissions are summarised in the following section, but are
discussed in more detail in Table 2.

Approach to Assessment

Details of the relevant environmental factors and their assessment is contained within Sections
3.1 to 3.9 of this Report. The assessment of each factor is where the EPA decides whether or
not the proposal can meet the environmental objectives set for that factor. The assessment
process:

. describes each factor and highlights primary issues of concern;
. reviews submissions on the CER regarding each factor;

. assesses proposed management and mitigation against the EPA’s environmental objectives
for each factor; and

. provides a summary of the outcomes of the assessment, which details whether or not the
proposal can be successfully managed.

A summary of the assessment of the environmental factors relevant to the proposal is presented
in Appendix 4, Table 3. The EPA decided that a number of the issues related to Social
Surroundings would be discussed in some detait within this Report because of their importance
to the community surrounding the site.

3.1 Waste Pit and Soil Remediation

Description

The OMEX site has been identified as containing acidic waste oils and sludges derived from an
oil re-refining process performed on-site. From previous investigations the Proponent has
identified the location of both surface and subsurface soil and waste pit contamination at the

OMEX site. The remedial works defined by the Proponent (Figure 3) have been proposed to
address these issues.

Numerous historical site investigations have been performed at the OMEX site and surrounding
areas. Contaminated materials are present within the Major Pit, Minor Pit No. 1 and the
surrounding site soils. The extent of impact identified is presented in Figure 4.

Within the Major Pit, the waste material consists of both solid and liquid fractions.
Apprommdtely 17000m” of solid mfltenaj (solid waste, rubble, soil trim and sand cover) and
4400m” of liquid waste (with 1300 m’ estimated as recovemble) are reported to be present on
site. The Major Pit material consists of®

. Acidic sfudge and fill material with a low pH (around 2), containing elevated levels of
heavy fraction hydrocarbons including PAHs and heavy metals, in particular lead;
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. Viscous heavy fraction oil containing petroleum compounds, PAHs, phenols, and some
minor levels of heavy metals, in particular lead; and

. Acidic groundwater with a pH of 1, containing elevated levels of heavy fraction
hydrocarbons, PAHs, phenols and heavy metals, in particular cadmium, chromium, lead,
molybdenum and zinc.

The volume of waste oil and cover material in Minor Pit No. 1 is estimated to be 500m’. While
the waste materials are not reported to contain free liquids/oil and rubble-type material, visual
observations suggested that the materials resemble those within the Major Pit.

According to the information provided within the CER, and further refined in the Egis
Consulting report “Soil Contamination Status of the OMEX Site” (July 1999), the total volume
of contaminated soil requiring removal is estimated to be 11295m’ over an approximate area of

4810m°,
The soil contamination is identified as consisting of three distinct types and sources including:

. mildly acidic petroleum hydrocarbons with elevated levels of heavy metals and sulphate
from waste created from the refinery process;

. heavier fraction hydrocarbons associated with oil storage; and

. sulphates arising from gypsum waste from the former plaster factory.

Approximately 1000m’ of oil sludge wastes were disposed of at the Adelaide Street Landfill
facility in 1989. The exact location of the wastes has not been determined but has been
approximated. The landfill operator is reportedly in the process of removing other materials
above the OMEX wastes for recovery and recycling. Once the OMEX wastes are encountered,
characterisation and remediation of the wastes will be performed. This is further discussed in
Section 5 — Other Advice.

The proposal outlines the remediation program to be performed at the OMEX site, including
dewatering of the pit, excavating the waste material and soils and backfilling of the excavation.
The dewatering is proposed to lower the liquid level to below the floor of the Major Pit
(approximately 10 mbgs). The liquid is anticipated to be a mixture of oil and contaminated
groundwater. The liquid will be treated on-site to adjust the pH for transport to the Forrestdale
Liquid Wastewater Treatment Facility.

The Proponent anticipates that upon removal of the liquids, the waste materials within the pit
will be “spadeable”, and that the waste material can be excavated from the Major Pit, treated on-
site as required and transported off-site for disposal. The off-site disposal facility selected will
be based on the results of the characterisation of the waste materials. The excavation of the
surrounding soil and Minor Pit No. 1 is not anticipated to require dewatering.

Although not originally proposed for the entire excavation area, the Proponent has committed to
performing soil validation sampling across each of the excavated areas to assist the evaluation of
remedial measures and to document the quality of the soil that remains in-situ at the conclusion
of excavation activities.

Upon receipt and review of the validation sample results, the excavations will be backfilled with
clean fill from the base to within 3m of ground level with a 3m cover of compacted clay placed
over the backfill. The top 3m of the containment barrier will also be removed and replaced with
compacted clay to facilitate future development.

Note:

Prior to proceeding with the proposal, the Proponent will be implementing Dioxin testing on the
soils. The EPA may recommend changes in actions in relation to the implementation of Stages
1 and 2 to the Minister for the Environment following consideration of the Dioxin testing results
requested by the EPA.
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Submissions

In general, government agencies indicated that the remediation program should include the
Adelaide Street Landfill; that all waste materials be removed from the pit; that appropriate
agencies (such as the HDWA) be contacted where appropriate to confer regarding matters which
affect the health and well-being of the public; and that analytical validation, along with visual
and geotechnical assessment of the in-situ soil be performed at the conclusion of excavation

activities.

The comments received from the Public indicated concern about the remediation methodology
proposed and the adequacy of the information available regarding the nature of the wastes.
Also, concern was expressed regarding the accuracy of the risk assessment performed by the
Proponent, the clean-up of incidental off-site contamination and the accuracy of the previous

investigations.

Assessment

The EPA’s objective is to ensure remediation of the OMEX site to a standard that is compatible
with the intended residential land use. The area considered for assessment of this factor is the
waste pit and the contaminated soils surrounding the pit. The Adelaide Street Landfill is also
included within this assessment and is further discussed in Section 5.0.

In making the assessment, the EPA notes that the OMEX site is contaminated with acidic heavy
fraction hydrocarbons, elevated heavy metals and sulphates and that these wastes are considered
to be hazardous to human health. Furthermore, the OMEX site is located within a mixed
residential and commercial area.

The method of treatment and disposal to landfill was generated by the Proponent in consultation
with other divisions of the DEP, Geological Survey of WA, Golder Associates and Egis
Consulting. However, the EPA considers that more information on the specific characteristics
of the waste and its proposed treatment is required. The effectiveness of the excavation and
treatment methods as proposed in the CER must be proven in field trials. This information is to
be gathered by the Proponent during the Trial Excavation Program (Stage 1).

The DEP Contaminated Sites Branch typically requires the comparison of soil data from
contaminated sites with the Australian and New Zealand Guidelines for the Assessment of
Contaminated Sites (ANZECC/NHMRC, 1992} or in their absence, the Dutch Guidelines for
Soil Remediation (1983). Both of these guidelines identify criteria applicable to sites based on
future site usage or zoning for a number of contaminants. In general, the criteria utilised for
residential properties are identified as ANZECC B and Dutch B criteria. These criteria identify
the presence of contamination and indicate whether further assessment should be performed. In
many instances, these criteria are used as response levels or remediation goals. Response levels
or remediation goals are those criteria which are either published or derived on a site-specific
basis, which designate the criteria to which remediation validation samples should be compared.
They are often derived based on site-specific and receptor information.

The Proponent however has proposed the usage of response levels that include Health-Based
Soil Investigation Levels. The Health-Based Soil Investigation Levels are those derived by the
National Environmental Health Forum (NEHF). They are designated as NEHF(A) criteria and
are based on a human exposure setting equivalent to a “standard residential setting with
garden/accessible soil”. These NEHF(A) criteria are also designated as acceptable for children’s
day care centres, kindergartens, pre-schools and primary schools. ‘The NEHF (A} are
considered appropriate for remediation to a residential use level and are used extensively
elsewhere within Australia including, NSW, Qld, VIC and the ACT and are included within the
Draft National Environmental Protection Measure for the Assessment of Site Contamination.

Based on the fact that:
. these NEHF(A) criteria are derived for intended residential land use;

. the contaminated soils are to be removed to at least 7 m in the Major Pit and 3.5 m in the
surrounding area,
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clean backfill is to be placed in the excavations; and

contaminants which remain in situ at the limits of excavation at concentrations greater
than NEHF(A) criteria will be further addressed via a health risk assessment;

the usage of the NEHF(A) criteria are considered acceptable for this proposal by the EPA.

Where OMEX waste materials are considered to enter neighbouring properties (i.e. lots 130 and
136) the remediation works should be extended to include these areas and validation sampling is
required to be undertaken within all excavated areas.

The OMEX related wastes at the Adelaide Street Landfill will also require remediation by the
Proponent.

Proponent Commitments:

The Proponent will undertake trial excavation and treatment tests prior to remedial works
to confirm the nature of air emissions, review risks to human health and assess the
performance of the proposed remediation approach.

The Proponent will assess the nature and extent of OMEX waste contamination at the
Adelaide Street Landfill facility.

The Proponent will prepare a validation program (including sample validation) to
demonstrate compliance with the NEHF (A) clean-up criteria.

The Proponent will submit documentation on completion of the validation program
providing evidence that clean up has been in accordance with EPA requirements.

The Proponent will ensure contaminated land is remediated to the NEHF (A) criteria and
contaminants which remain in-situ at the limits of the excavation at concentrations greater
than NEHF(A) criteria will be further assessed via a health risk assessment.

Summary

Having particular regard to:

the proposal defined by the CER and summarised in this Report;

the net environmenta) benefits of the remediation program (removal of contaminants and
construction of the containment wall);

the Proponent’s Commitments;

the requirement to develop and undertake trial excavation planning and treatment program
(Stage 1) prior to full scale remedial work being carried out (Stage 2);

results of previous investigations per

human health risks presented by the ongoing presence of the OMEX waste; and

remediation to the NEHF (A) criteria,

It is the EPA’s judgement that the proposal can be managed to meet the EPA’s environmental
and health objectives, provided that the Proponent’s Commitments and Recommended
Environmental Conditions are made legally enforceable.
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3.2 Air Emissions (incorporating odour, dust and particulates, chemical
emissions and health & safety)

Description

It is expected that implementation of the Proposal will result in the generation of a variety of air
emissions, including:

. odours;
¢ dust & particulates; and

. chemical emissions.

Although waste materials at the OMEX site are largely semi-volatile in nature, hydrocarbons still
exhibit a natural odour-generation potential. Decomposition of these products over time may
also lead to the generation of more volatile organic vapours, some of which would be regarded
as highly odorous.

Laboratory analysis has also identified elevated concentrations of sulphur within the waste
materials, however, an accurate definition of the form of sulphur has not been undertaken.
Considering the reducing conditions presented by the acidic and anoxic environment of the
waste pits, it is feasible that hydrogen sulphide could be present, thereby making odour
generation a significant aspect of impact management.

As is common to most development, demolition and construction sites, dust will likely become
an issue that will require attention by the Proponent. Apart from the direct human health and
nuisance impacts of dust, the OMEX site presents the added risk of dust being potentially
contaminated with a wide range of chemicals including heavy metals, Dioxins, PAHs, volatile
organics, etc. Dust will be generated via the movement of soils and waste pit materials,
treatment processes, loading and unloading of transport vehicles and storage of both treated and
untreated contaminated materials.

The OMEX waste materials contain chemicals and gases, which will be released via excavations
and subsequent treatment processes during remedial works. These gases have the potential to
cause nuisance and may represent a health risk if in sufficient concentrations.

The Proponent has identified a range of chemicals within the solid and liquid wastes al the
OMEX site, these are summarised, in part, as Tables 11 and 12 of the CER. A more detailed
report regarding the soil contamination status of the OMEX site has also been prepared (Egis
Consulting, July 1999). The contaminants identified include heavy metals (lead, zinc, copper,
chromium, nickel, etc.), hydrocarbons (semi-volatile, volatile, PAHs and phenols) and sulphur.
As expected, higher concentration of contamination exist within the oily sludges and liquid
wastes of the Major Pit.

The Health Risk Assessment undertaken by the Proponent as part of the CER indicated that at
the present time it was difficult to predict the exposure that receptors might receive during
remediation. It is also stated that the studies related to air quality which have been performed at
the site since 1994 have varying relevance to the manner of release anticipated during the
proposed remediation project (CER, Appendix B - Table 1).

The CER and supporting documentation have highlighted the possible exposure risk to workers
at the site and the neighbouring public, should contaminants exceed particular concentrations.
As with any operational work site a range of physical health and safety issues will also be
encountered.

The Proponent has identified measures that will be employed to minimise the risk of air
emissions, including:

o pumping and transfer of Major Pit liquids will be performed in a closed piping system
and using underground sumps;

° the sumps, pump pipework and other intrusions will be recovered/resealed,
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. emissions from storage containers will be through carbon filters;

. during excavation, the HDPE cover will be removed in a manner that limits the release of
emissions to acceptable levels and it will be removed in sections;

. on completion of work, the pit will be covered so that odour emissions are kept to a
minmmun; and

. regular air monitoring will be performed and the results will be compared against alert and
action levels,

The Proponent has also indicated that air monitoring locations will be present in the work area

as well as along the site boundary in a downwind direction and at the primary school. In

addition, the trial excavation program and the Dioxin testing program will further assess

potential issues associated with air emissions.

The Proponent will limit dust generation through:

. the use of water trucks to keep operational areas, access tracks, roads and stockpiles dry;

. keeping inactive stockpiles covered and placing wind fencing around the site boundary
and along the periphery of the excavation;

J monitoring of dust emissions and reporting of the results; and

. preventing dust from leaving the site via trucks, cars and equipment through operation of

a vehicle wash down area.

Submissions

In general, government agencies considered that odour generation was a key factor requiring
further consideration by the Proponent. They also indicated that the proposed emission
monitoring did not account for possibly unidentified chemical releases (i.e. acid gas) and that air
emission monitoring programs should be developed and implemented. It was acknowledged
that odours are likely to be emitted from the site and that public perceptions require careful
management (i.c. safe levels are not necessarily indicated by lack of odour, and nuisance levels
of odour do not necessarily indicate an unsafe level). On the basis of literature review and
known site history, the HDWA have identified the issue of Dioxins as being of minimal risk to
human health.

The Public indicated concern regarding the dust levels generated during the instaliation of the
containment wall and were of the opinion that air emissions were inadequately addressed and
little specitic site information is available to support the appropriate management of air
emissions, Overall concerns also included issues related to stockpile management, dust
suppression, auditing of results, and sampling methodologies.

Assessment

The area considered for assessment of this factor is the proposal area and surrounding
properties. The EPA’s environmental objective for this factor 1s to ensure that air emissions
during implementation of the project comply with the nominated alert and action levels presented
in the CER (and those developed through the trial excavation program) for the protection of
human health, welfare and amenity of surrounding land users.

The EPA recognises that the Proponent has not adequately detailed the characteristics or
magnitude of air emissions likely to be generated at the OMEX site. However, it is also noted
that in an effort to address these shortcomings the Proponent approached the EPA for approval
to undertake a trial excavation and treatment program to obtain suitable field data from which
likely air emissions could be estimated. As a result of the data obtained from these studies
suitable management approaches would be developed.
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The EPA understands the need to undertake further investigation by way of a well-defined trial
excavation and treatment program prior to implementation of the full-scale remediation.

The Proponent has committed to prepare a trial excavation plan (Stage 1) for approval by the
EPA prior to remedial works (Stdge 2) being undertaken. Testing will include the collation of
site-specific data regarding air emissions experienced during the (rials. In addition, the
Proponent will be performing Dioxin testing of the soils. The results will be used to develop
appropriate management plans for the effective control of air emission issues.

The issue of dust management is a well-documented and commonly managed problem with
much experience being derived from the construction industry. As the Proponent has indicated,
the application of several dust suppression strategies can be utilised at the OMEX site depending
upon the particular circumstances.

The EPA notes that the Proponent will be monitoring for particulate contamination and the
results will be reported to the EPA on a regular basis, Although lead and PAH have been
included for particulate monitoring, it is ammpated that data from the trial remediation and
excavation program will clarify the analytes requiring management during full-scale
remediation.,

The EPA notes that the Proponent has highlighted a range of management approaches available
to mitigate chemical emissions and has comumitted to ensuring that an appropriate monitoring
program and occupational health and safety plan is developed prior to remediation works
commencing. The Proponent has also committed to preparing an emergency response plan
which will include a detailed emergency response to potential site events, including site
evacuation. The Proponent has also committed to maintaining air quality monitoring on a 24
hour basis.

Summary
Having particular regard to:

. the environmental benefits of removing the wastes from a primarily residential area, in
terms of reducing potential human exposure and environmental impacts ;

. the management measures as detailed by the Proponent;

. the proposed emergency response plan to be prepared by the Proponent and the
availability of emergency response personnel operated by the state government;

. the commitments made to monitor air quality on a 24 hour basis,

. the requirements of the Land Development Sites Impacts on Air Quality Guidelines for

Fugitive Dust Emissions, 1996; Interim Policy No. 18, Air Quality Impacts from
Development Sites, July 1997,

* the fact that contaminants and fine particulate matter contained within the dust will be
assessed against the proposed alert and action levels outlined in the CER ;

. the dust suppression methods outlined by the Proponent; and

. the Dioxin testing being performed by the Proponent and the EPA’s requirement for trial
excavation and treatment program,

it is the EPA’s judgement that the proposal can be managed to meet the EPA’s environmental
and health objectives for air emissions, provided that the Proponent’s commitments are made

tegally enforceable.

Important:

A staged approach to the implementation of the proposal has been recommended by the EPA, as
set out in Section 2 of this Report. The trial excavation stage (Stage 1) has been designed to
collect required site-specific data regarding the site’s waste materials and the hkely effects of
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undertaking remedial works at the OMEX site. Should this new information indicate potentially
unacceptable levels of risk to human health or the environment then progress to Stage 2
(Implementation of Remedial Works) would not be approved unless the Proponent can
demonstrate that the risks can be reduced to acceptable levels.

3.3 Groundwater

Description

Contamination from the OMEX oil re-refining operations has impacted groundwater within the
Upper Leederville Formation (ULF). The groundwater down gradient of the Major Pit within
the ULF has been impacted by increases in total dissolved solids (TDS), sulphate, phenols,
hydrocarbons and heavy metals. Current data have identified a sulphate contaminated
groundwater plume extending approximately 150m southwest of the major pit. A plume of
elevated heavy metals and hydrocarbons has been estimated to extend up to 100m from the
major pit with increasing concentrations nearer the OMEX site.

Contaminated groundwater has been isolated by the containment wall around the Major Pit,
although it is proposed that much of the liquid waste within the Major Pit will be removed
during implementation of the proposal. Groundwater in the vicinity of the OMEX site is not
being used and has not been identified as posing a threat to any known uses such as ecosystem
support. The WRC has reviewed the proposal and advised the Proponent that the Major Pit is
the only significant source of contamination to the Leederville Aquifer.

Submissions

Government agencies including the WRC and the HDW A indicated support for the proposal but
stipulated that measures including, but not limited to, on-going monitoring, and prohibition of
groundwater usage within the plume area should be performed.

The Public concluded that long-term management of the groundwater was required via sampling
and groundwater use restrictions. There was also concern regarding the integrity of the
containment wall.

Assessment

The areas considered for assessment of this factor are those groundwater resources directly
beneath the proposal area and down hydraulic gradient of the OMEX site which are impacted by
the contaminant plume. The EPA’s environmental objective for this factor is to monitor the
quality of groundwater both beneath and down hydraulic gradient of the OMEX site in order to
ensure impacts upon human health and the environment are acceptable.

As detailed within the CER contamination is restricted within the ULF, and groundwater
modelling undertaken by the Proponent has indicated contaminant migration will tend towards
the southwest. While the installation of the bentonite containment wall has isolated the source
of contamination from the surrounding aquifer systems, the contaminant plume exists outside
the containment wall as a result of historical impacts. Groundwater modelling provided in the
CER predicted that within 50 years the leading edge of the plume will extend approximately 800
m to the southwest. Degradation of the plume is expected to restrict any further migration.

Although remediation of the groundwater beneath the OMEX site is not proposed, the
Proponent has outlined the following management strategies/plans to minimise potential
impacts:

* In locations where there is groundwater contamination above levels considered suitable
for irrigation purposes the use of groundwater resources in the immediate area will be
restricted until monitoring indicates otherwise.

. Caveats placed on groundwater usage will be applied or removed in response to
groundwater quality changes.
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. As defined through current investigations, the only user identified as potentially at risk
from the migration of the plume is the Goodchild Oval bore, down hydraulic gradient of
the OMEX site.

The EPA notes that the remediation works as proposed by the Proponent will provide a net
positive elfect to the site’s contaminated groundwater from removal of contaminant sources.
Installation of the bentonite containment wail has also arrested the continuing contamination of
groundwater beneath the OMEX site. These actions represent two very positive effects of the
remediation processes and will aid in the long-term reduction of impact within the surrounding
aquifer systems.

Even though the long-term management of groundwater did not form part of the Proponent’s
proposal the EPA believes that, in order to meet community expectations concerning the
groundwater contamination issue, commitments must be made and plans provided which
indicate who is responsible for on-going management.

In response to this direction the Proponent has committed to negotiating with relevant
government agencies to develop an agreed long-term approach to groundwater management
both on-site and down hydraulic gradient of the OMEX site.

Summary
Having particular regard to:

. the net environmental benefits of the remediation program (removal of contaminants and
construction of the containment wall);

. the current regulatory systems for groundwater use, monitoring and management; and

. the Proponent’s commitment to developing management arrangements with relevant

government agencies,;

it is the EPA’s judgement that the proposal can be managed to meet the EPA’s environmenta)
objective for groundwater management, provided that the Proponent’s commitments are made
legally enforceable.

3.4 Surface Water

Description

The OMEX site has a relatively flat topography with no significant natural drainage systems or
on-site collection areas. All surface flows from the site are largely controlled via the
neighbouring road/stormwater drainage systems.

Activities involved with the remediation of the waste pit materials (liquid and solids) and
surrounding contaminated soils have the capacity to act as sources for the secondary
contamination of surface water. The treatment and subsequent storage of contaminated
materials is likely to produce surface water pollution in the form of concentrated leachate or run-
off during rain events. The majority of the site will be directly exposed to natural rainfall
events. Without adequate measures being taken by the Proponent the natural and man-made
drainage systems surrounding the OMEX site are at risk of receiving contaminated surface water
flows.

As presented within the CER the Proponent has proposed measures to manage surface water
run-off, run-on and infiltration. These included the following:

* Remediation at the OMEX site will be managed so as to prevent or minimise stormwater
entering exposed contaminated wastes.

* Leachate generated from waste stockpile and operational areas (mixing trommel efc.) will be
contained on-site and disposed of in a manner dependant upon the level of contamination.
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. Run-off to the excavations will be directed to sumps for appropriate disposal.

o Stockpiled areas will be located on a hardstand area or compacted limestone base. This
area will be drained to the pit or to a purpose built sump.

» Inactive stockpiles will be kept covered.

Once remediation has been completed and the final landform determined, drainage will be
designed so as to shed waters away from the site. This requirement will also be incorporated
within future site development activities.

Submissions

Government agencies noted that provisions to bund stockpile areas and collect run-off should be
made during site activities and that adequate provisions should be in-place to ensure long-term
surface water collection.

General public submissions regarding surface water management raised issues of leachate

management (treatment and stockpiling), surface water segregation/contaminated waters retained
on-site, surface water monitoring, and surface drainage post remediation.

Assessment

The area considered for assessment of this factor is the proposal area and includes nearby roads,
drains and associated receiving environments (both natural and man-made). The EPA’s
environmental objective for this factor is to ensure that contaminated surface water run-off does
not leave the OMEX site.

The Proponent has committed to ensuring that all surface water drainage will be retained on-site
and disposed of in accordance with applicable requirements. The EPA notes that a wide variety
of suitable surface water management systems and techniques are readily available within
Western Australia.

Summary
Having particular regard to:

. the relatively unrestricted availability of suitable surface water management techniques,
monitoring systems, and technology;

. the surface water management strategies presented within the CER: and

. the Proponent’s commitment to retaining all surface waters on-site;

it is the EPA’s judgement that the proposal can be managed to meet the EPA’s environmental
objective for surface water, provided that the Proponent’s commitments are made legally
enforceable.

3.5 Noise and Vibration

Description

The operation of plant and equipment during the remediation process will generate noise and
vibration. The generation of the noise and vibration will be limited to the hours of operation and
expected duration of the project (i.e. expected to be less than six months). Potential noise
Impacts associated with an increase in vehicle movements is addressed under Transportation
(Section 3.6).

22



To manage noise and vibration, the Proponent has committed to:

* preparing an Environmental Management Plan which incorporates the management of
noise and vibration;

. complying with Environmental Protection (Noise) Regulations 1997;

. complying with the Australian Standard for vibration so as not to affect residents or
surrounding property;

. undertaking noise and vibration monitoring to demonstrate compliance;

U undertaking management actions if values are exceeded; and

. facilitating communication between residents and the Proponent regarding the

performance of remedial work.

Submissions

The DEP as advisors to the EPA, indicated that they require reports for noise monitoring on a
regular basis. The Public indicated that construction of the containment wall created unbearable
noise and vibration and that the Bellevue Primary School expressed concern regarding
operations disturbing children during school hours.

Assessment

The area considered for the assessment includes those in and around the OMEX site,
particularly residents and the Bellevue Primary School. The EPA’s environmental objective is
to ensure that noise and vibration generated on-site meet the requirements of the Environmental
Protection (Noise) Regulations and appropriate Australian Standards for vibration.

The EPA recognises the concerns of the community in regards to the noise and vibration that
will be generated during implementation of the proposal, but also considers that given proper
management, they can be mitigated.

Summary

Having particular regard to:

. the environmental benefits of the remediation program;
* the management directions as detailed by the proponent;
. the monitoring to be performed by the Proponent; and

ent to provide ongoing communication to the residents

H ] .
remedial works;

=

. the agreement by the Propo

- - M n T+
raaardina the ﬁmrfsrmance Of t

ir o
Aegiiiiig W I {w]

j=p

it is the EPA’s judgement that the proposal can be managed to meet the EPA’s environmental
objective for noise and vibration, provided that the Proponent’s commitments are made legally
enforceable.

3.6 Transport

Description

The transport of materials to and from the OMEX site has the potential ability to impact upon
vehicles, pedestrians and other road users. Those areas included within the specified haul
routes will experience increased heavy vehicular movements.
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The transport of both treated and untreated waste materials from the OMEX site has the potential
to impact upon both the local and wider environments surrounding the proposed transport route.
This risk also extends to the issue of human exposure in the event of accident.

The Proponent has committed to:

* preparing a Transport Management Plan in liaison with the MRD for the safe and effective
transport of materials to and from the OMEX site;

. transporting all materials in appropriately equipped and labelled trucks; and

* preparing a Waste Management Plan to ensure contaminated materials are managed and
disposed of in a manner, which reduces environmental impact and risk to human health,

As detailed within the CER and responses to submissions the Proponent will also:
. monitor transport operators;

. ensure transport vehicles are roadworthy;

. ensure a waste transport register is maintained;
. audit loads to ensure compliance; and
. develop a preferred route in consultation with the MRD and Bellevue Primary School.

All transport vehicle movements will be controlled under the Traffic Act and enforced by Main
Roads and the WA Police.

Liquid wastes will be transported under the Environmental Protection Act (1996) Liquid Waste
Regulations.

Submissions

Main Roads, the Shire of Swan and the Midland Police indicated their opposition to the
transport route as defined within the CER and Main Roads has developed a preferred transport
route,

Both government and public agencies expressed concern regarding the protection of local school
children in the vicinity of the OMEX site. The Public also was concerned regarding transport
management of contaminated materials.

Assessment

The area included within the assessment covers the locality of the site as well as the transport
routes, people, pedestrians and other road users. The EPA’s environmental objective for this
factor is to ensure the safe transport of the OMEX waste materials (o the intended disposal
facilities and to minimise impacts to the surrounding residences, Bellevue Primary School and
the public.

The EPA recognises that the movement of contaminated materials on and off the OMEX site
presents a series of concerns related to potential exposure of materials through mishandling or
accidental release. However, given appropriate planning and management, as identified within
the Proponent’s commitments, the EPA considers the risk associated with transport to be
manageable.

Summary
Having particular regard to:

. the environmental benefits of removing the wastes [rom a primarily residential based area
in terms of reducing potential human exposure and environmental impacts;
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. the management directions as detailed and committed to by the Proponent; and

. the coordination of transport with appropriate agencies and stakeholders:

it 1s the EPA’s judgement that the proposal can be managed to meet the EPA’s environmental
objective for safe transport, provided that the Proponent’s commitments are made legally
enforceable.

3.7 Community Consultation

Description

The Proponent states that open lines of communication will be maintained between the
Proponent, community and relevant government authorities. It is recognized that the public
perception of remediating contaminated sites presents a mixture of real and perceived concerns.

To address the requirements of Community Consultation, the Proponent has committed to:

. managing the community consultation and communication process by regular newsletters,
information sessions and direct liaison with residents adjacent to the OMEX site; and

. preparing an operational health and safety plan to ensure that remedial works are
undertaken in a safe manner with no risk to site personnel or the public. This plan is to
include emergency response/contingency planning,

Submissions

Government agencies supported the need for release of community information and the
development of a public communication strategy. The Public was concerned about proposed
communication strategies given their previous experiences during the construction of the
containment wall and about potential impacts on the operation of the local community and
sporting club.

Assessment

The surrounding community as well as the wider Perth community are considered to be affected
by the proposal. The EPA’s objective is to ensure that open communications are developed and
matntained by both the Proponent and the community to allow for acceptable implementation of
the proposal.

The EPA recognises that the community feels that information provided by the proponent in the
past regarding site activities has been insufficient and that an open-dialogue between the
Proponent and the community has not been fostered. The EPA considers that measures have
been initiated to increase the level of public information and communication through the CER
process. The Proponent recognises their responsibility to provide detailed information to the
community and to address their concerns,

Summary

The EPA recognises Community Consultation as being extremely important. The Proponent
has provided commitments regarding Community Consultation and the EPA will liaise with the
Proponent and the community to ensure that these measures are undertaken in a satisfactory
manner.

3.8 Future Land Use

The Western Australian Government has committed to remove the contents of the Major Pit and
remediate the site to a standard suitable for residential development. An underground
containment wall currently surrounds the pit to provide long-term isolation of the contaminated
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material from the adjacent soil and groundwater, The Proponent will remove contaminated
materials within the area of the containment wall as well as the designated surrounding soils.

The EPA recognises that residual contaminated soils may remain on-site subsequent to site
remediation. The Proponent has indicated that any rematning OMEX wastes left in-situ will
only be those which are shown not to pose a risk through a human health risk assessment. The
extent of contaminated materials that may remain on-site will be documented through analytical
validation sampling. As such, restrictions will be placed on groundwater usage (Section 3.3)
and a memorial can be placed on the title, if deemed necessary.

The Proponent has committed to:

. ensuring that the contaminated land is remediated to the NEHF (A) criteria or to goals
determined by a health risk assessment; and

. prepare and implement a soil validation program to the requirements of the EPA.

Additional information regarding future land use is discussed in Section 5.0,

3.9 Fate of Wastes

The solid and liquid wastes removed from the OMEX site are to be disposed of off-site at
appropriately licensed facilities. The material may require pre-treatment in order to meet the
requirements of the disposal facilities. In addition, characterisation of the wastes will be
performed to enable selection of the appropriate off-site disposal facility.

The EPA considers that removal of the materials off-site for disposal meets the original
requirement set out by the Western Australian Government of removal of the contents of the
Major Pit and remediation of the site to a standard suitable for residential development.
However, the EPA recognises that the materials removed from the OMEX site should not be
disposed of in a manner that could create potential future issues at the selected off-site disposal
facility.

The Proponent has committed to:

U preparing a waste management plan which identifies methods of disposal for solid and
liquid waste materials prior to remedial works; and

. disposing of all contaminated soil and liquid wastes in accordance with the Waste
Classtfication and Waste Definitions.

In addition, disposal of wastes will be to appropriately designed and licensed facilities. As
such, pre-treatment of the wastes may be required prior to their movement off-site.

Based on the proposal and the Proponent’s commitments, it is the EPA’s judgement that the
disposal of the wastes will not put the environment or human health at risk.

4. Conditions and Commitments

Section 44 of the Environmental Protection Act (1986) requires the EPA to report to the Minister
for the Environment on the environmental factors relevant to the proposal and on the conditions
and procedures to which the proposal should be subject, if implemented. In addition, the EPA
may make recommendations as it sees fit.

In developing recommended conditions for each project, the EPA’s preferred course of action is
to have the Proponent provide an array of commitments to ameliorate the impacts of the
proposal on the environment. The commitments are considered by the EPA as part of its
assessment of the proposal, and following discussion with the Proponent the EPA may seck
additional commitments,

The EPA recognises that not all of the commitments are written in a form which makes them
readily enforceable, but they do provide a clear statement of the action to be taken as part of the
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Proponent’s responsibility for, and commitment to, continuous improvement in environmental
performance. The commitments, modified if necessary to ensure they are enforceable, then
form part of the conditions to which the proposal should be subject if it is to be implemented.

The EPA may, of course, also recommend conditions additional to those relating to the
Proponent’s commitments.

4.1 Proponent’s commitments

The Proponent’s commitments, as shown in Appendix 5 (Schedule 2), should be made
enforceable conditions.

4,2 Recommended conditions

Having considered the Proponent’s commitments and the information provided in this report,
the EPA has developed a set of conditions, which the EPA recommends be imposed if the
proposal by the Waste Management Division of the Department of Environmental Protection to
remediate the OMEX site, is approved for implementation.

During the assessment process, the EPA decided that a two stage approach for the remediation
would be appropriate. Stage 1 would include the trial excavation program to characterise the
wastes and Stage 2 would include undertaking the full scale remediation program. This allows
the EPA to review the outcomes of the tifal excavation prior to the Proponent proceeding with
full remediation, and allows the recommendation of changes in actions in relation to the
implementation of Stages 1 and 2 to the Minister for the Environment following consideration of
the results of the Dioxin testing requested by the EPA. Implementation of Stage 2 will not take
place until the requirements of Stage 1 have been adequately fulfilled.

Matters addressed within as recommended environmental conditions include the following:

Stage 1 - Implementation of Trial Excavation Plan

. Prior to the commencement of full-scale remedial works, the Proponent shall prepare a
Trial Excavation Plan to the requirements of the Environmental Protection Authority.

This plan shall address:

.- the collation of site specific data regarding air emissions (both gaseous and particulate)
anticipated during the excavation, handling and treatment of the contaminated waste
materials;

broad screening of suspected analytes to confirm the nature of air emissions;

monitoring for and control of malodorous and nuisance vapours;

monitoring parameters;

e

risk to human health and the environment; and

ivities which are likely to increase air emissions.

™
(L]
3¢
()
o
<
[
I
[
9
o
@]
=
-

The Proponent shall report in detail on the findings of the Trial Excavation Plan required
by Condition 1-1, including any proposed changes to the implementation of Stage 2
which may be required, to the requirements of the Environmental Protection Authority.

Note: The Environmental Protection Authority may recommend changes and actions in relation
to the implementation of Stuge 2 to the Minister for the Environment following consideration of
the report on the findings of the Trial Excavation Plan.

Stage 2 - Implementation Environmental Management Plan

] Prior to the commencement of full-scale remedial works, the Proponent shall finalise its
development of a comprehensive Environmental Management Plan, drawing upon the
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findings of the Trial Excavation Program, to the requirements of the Environmental
Protection Authority on advice of Heaith Department of WA and the Water and Rivers
Commission.

This plan shall address:
air emissions (particulate and gaseous);
noise and vibration;

surface water:

I
2
3
4. remediation processes (from initial characterisation to final disposal),
5 community consultation; and

6

health and safety (including emergency and contingency planning).

Post-Remediation Management Plan

. Prior to validation of the remediated site by the EPA, the Proponent shall prepare a Post-
Remediation Management Plan to the requirements of the Environmental Protection
Authority.

This Plan shall address:

1. final landscaping;

2 geotechnical evaluation of stability of the site;

3. long-term management of the site to protect the integrity of remedial works; and
4

document the remediation process and remaining sub-surface condition via validation
results.

Proponent Commitments

. The Proponent shall implement the consolidated environmental management commitments
as documented within Schedule 2 of this statement,

5. Other Advice

The proposal represents a positive effort in returning otherwise contaminated and sterile land to
a fit and proper state. The issues of redevelopment and an approach to the long term monitoring
and management of the OMEX site are not within the scope of this assessment and require
further consideration and discussion among the appropriate regulatory authorities, agencies,
stakeholders and the public,

In particular, issues related to long-term groundwater management should be further
considered. The EPA believes that in order to meet community expectations concerning the
groundwater contamination issue, commitments must be made and plans provided which
indicate who is responsible for on-going management. In response to this direction the
Proponent has committed to negotiating with relevant government agencies to develop an agreed
long-term approach to groundwater management both on-site and down hydraulic gradient of
the OMEX site. These negotiations would need to include the placing of caveats on land titles in

relation to groundwater usage, depending upon changes in groundwater quality.

In the past, a portion of the contaminated materials at the OMEX site were transported to the
nearby Adelaide Street Landfill for disposal. Approximately 1000m’ of oil sludge was disposed
of at the Adelaide Street Landfill. Tt is believed to be disposed of at two- localions within the
tandfill and is now covered with an estimated 6m of landfill cover. Remediation of these
materials is proposed at a later date,

The EPA recognises that remediation of the OMEX waste materials present at the Adelaide
Street Landfill is not currently feasible as the materials are not accessible at this moment in time.
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However, the EPA understands that these materials are anticipated to be accessible within the
next two years (per the CER).

The Proponent has committed to address the Omex-related contamination at a later date, once the
materials are accessible (o removal.

6. Conclusions

The EPA has considered the proposal by the Proponent to remediate the OMEX site. The EPA
notes that the proposal presents a positive effort in returning otherwise contaminated and sterile
land to a fit and proper state for residential use. Although several restrictions have been
identified within this Report, they can be overcome by appropriate preparation and planning (as
outlined in the staged implementation program) and by attention to detailed management
systems.

The EPA has concluded that the remediation proposal can be managed in an environmentally
acceptable manner and will result in an environmental benefit,

7. Recommendations

Recommendations
The EPA submits the following recommendations to the Minister for the Environment:

1. That the Minister notes that the project being assessed is for the rehabilitation and
remediation of land contaminated by the improper storage/disposal of waste oil from an oil
re-refining operation. This site is located within a mixed residential and commercial use
area and represents an on-going risk to the health and well-being of the surrounding
community and environment. After remediation the land will be redeveloped in
accordance with the Western Australian Planning Commission Improvement Plan No. 30
and be suitable for residential purposes,

2. That the Minister considers the report on the relevant environmental factors as set out in
Section 3 of this Report.

3. That the Minister notes that the EPA has concluded that the remediation proposal will
result in environmental benefit and can be managed to meet the EPA’s environmental
objectives, provided that the Proponent’s Commitments and the Proposed Environmental
Conditions are implemented.

4. That the Minister imposes the conditions and procedures recommended in Appendix 5 of
this report.
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Appendix 1

Project Flow Diagrams
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Public

Rosina Milanovic

Avon Clean and Green

Clean Air Committee

Bellevue Retumed Services Community and Sporting Club Inc.
Bellevue Action Group

Omex Site Remediation Implementation - Consultative Committee
Bellevue Primary School P & C Association

MPL Group Ltd

Dingle and Bird Environmental

Woodward-Clyde Pty. Ltd.

Government

Midland District Police Office

Shire of Swan

Main Roads Western Australia

Health department of Western Australia
Waters and Rivers Commission

Department of Environmental Protection (Contaminated Sites Branch)
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Summary of Assessment of Relevant Factors



SIMIM)NUMo)) s Juauodoi

quauodory sy Aq uonerpawar annbax

NYPUBT 1330S opIe[apY A1) 1€ sajsem paje]al XHNO 21,
SRATE POJRARIXS [[B

Py nayerapun o4 o1 pannbar st uipdures uonepre A

L ]
‘seale
ASIT) apN[IUL 01 PIPUIIXA 3] [[IM SHIOM UOTIRIPATIIAT
3y (9¢] pue gy $101 a'1) sanradosd Auttoquiau our
IUUS 0} PRIIPISUOD T8 S[ELIATBUL MSeM KXHINO 2194 »
‘S[EL pray
ur uasord 3q jsnu ) 2y urpim pasodord se spolaw
JUSWIEDT) PUR UOTIBABIXD JU JO SSAUAATOALS 2] o
LOV 35 puB DIA PIO “MSN “Supnjour erfensny unpim
AIGMIS| A[DATSUIXA Pash 21e saurjoping (V) AN YL =
JUDLUSSASST
"$2a122[q0 i[eay pue [TUAUTION AL ST HI[BIY € BLA PISSISSE LATLINY 3 [[lm LTI
5.V AUl 122w 0] padeneul aq ueo (VIIHAN ueyl 121015 suonenuasuos je UOTIBATOXD
1esodord ayn 1eyn JuawaSpnf s, v a3 o st 91 JO SPUWIT 51 I8 2728 47 UIBHIAL UDIYM SIUBUTKIZIUO) o
[9AD[ 25T [ERUSPISAT v 0} uoleipawal 1of syerrdordde
RURIID (W} JHAN 213 01 U0OLEIPAUNY] o paiapisuod are (V) AHAN) Sj2a2] uonedysaauy
PU® l21sEA XHINO 241 Jo aouasaxd WBIEIH-UIIO] YI[eoH [RJUMUUONAUY [EUOTIEN 9G] o
3 Aq pawasard sysia ypeay TRUMH . ‘paunbal
aNs-uo patioynd Stusunean pasodord si pue ajsem ay Jo SONSLIZIBIBYD
suonedusaAwt snotadd Jo synsay e dy1ads 2y uo nonenLIOI 210w eIy PaIapisuod STy e
Y7 25815) sy1om ‘durpnsuoy) s137 pue sowIoossy 1ApIon) “yap Jo Koamg
1Ipatual ateas (jny o1 1oud (1 28mg) 1PI1F01030) ‘qH( 311 JO SUOTSTAID IO Yiim GODIBYNSTOO
SWEISoLd JUIUNRAL PUB UOHEABIXD [ern unjuanodorg oy £q pareaouad (Irypue; oy (rsodsip
Hewapun pue dofaaap o1 stustaimbayy e PUE JuBUNEIN) [esodstp pue jusunean jo POyIaW Y] e Typue TIPUR 19225
Spuaunmmos s wauodory e "RAIE {BIDISUTUOD 1211 APIE[IPY AU 11 21skm ApIRAPY 21|
(e st o PUE [ELUIDISaE POXIU © UIYILA PAIEIO] STAUS XSO Y[ e PRIE[AL XHINO &) S3IRIPaTIal “S[105
QUL 1O UOTQAMLESUOD pue SIUTUINeINOS .Qﬁmuﬂ Smaﬁﬂ .:..BGOQO{N& a1 JRTf) 2Insua 0], pajeutwue1unD
J0 [BAoura1) wieidord uonepawal 01 SNOPILZRY 3q 0] P3IAPISUOD 218 $158M XTINO YL o Fupunowuns
S JO SNEAUR( [BIUSUUOHAUI J3U UL e 'S3RJ|nS “asn pue[ pue :u IS
‘wodar sig; un pastreununs PUE S[EJSt AARIT PAIEAD[D SUOQUROMIPAT] U0EIoRY papuaiut 31 s apgnedwon ayy Tepnonaed
PUE Y15 241 Aq pawngap esodord oy AABY DIPLOE YA PAIRUILERIUOD ST 2118 XHWO 4L e | s1yeys prepums e o) aus YHWO ur ‘e uonEIPIWIY
“01 preda1 mepnoied Sutaey 1ey) pajou st i A1 JO TONRIPAWIAT AINSUA 0, sodord aq 1 | pog pue i ase g
NOLLNTT0d
SHAILDHrIO VHdv HdOLOVA
HOIAQY V44 LNHNSSHSSY V4 I TVINHIWNOAIANT Vd I LNVAETIH INVATTRH

SOV [PIUDUHOATA M JuDa2)2Y [0 1uaussassy fo Lipwun Sigaqgony




feLn “sunsay wixoi(] sunelodioom

SIS XHNO

SUOTHPUOD [RIISTUNLE PIPIIATULLOIDT B[ » SUI WOI S[EHIDIRIL PAIRUITIRIUOD JO [RACWIAT pUR 2TRI0)S
pue Guauodolg oy Aq ALY UOTIRARIXD o1 Fulinp pajeiausd oq [im 1sn¢] e
pautine spoyawt uotssaxddns 1sup sy e "sjuawaimbar Junoyuona
'R pue sawfaping arendordde awmyep o sjeLn asatp Furmp uosyEspun aq
ajgqeadde as1jan o) uatannbar oy« PINOYs sa14jeue Jo afuel peoq e 10 Furuaaos pafel(] e
ISISBQ INOT]-£7 B U0 "BUTOUAWIIIOD SYI0M [RIPADI 0} ToTid uayeISpUn
Arenb 11e sopuow 03 JWAUNIUATOD 2y, e 39 PINOYS 51S3] JUAUTEAT] PUR SUOTIEAROXD [RII],
‘1puuosiad "sassavord wonRITUIIUTLOD
asucdsar Aauafzawa jo Aupqepeae PR UOTIBYMST0D AUUNIIOD Jo [uaua§eusw aAnI3])a
2 pue Jusuodol 2t Aq paredaid agq o ay axmbar [im uonersuad mopo pajaadxa Jo aNSS1 AT, .
ur]d asuodsar L>uafrawn pasodoid ayy e
usuodosg 2 “s)nsar (z
Aq paIe1ap se saInseaw wafeuet oy e UOISSTUR 4t jo Jurpodar aendas axmbar [im Vg 2y e SI2YI0M 2[qe,] wouy Lageg
ts1ovdw rjustuUCHATD "S[BOITIDNYD 2521 Aq QS pUR S13SN pur) FUIPUNOLNS % Uljeag] pur
pue amnsodxa vewny euuajod pasod ysu ayy pajreiap Aparenbape jou serp yusuodorg oy, e Jo Ajluawue pue aregam ‘yeay SUOISSILUD [BrrayD
SUEINP3T JO ST UT “BAIT [21UIPISAT (smmopo) smodea souesinu uetuny jo uenaajoad ayy 1og ‘sarradord pur saignonred
Auewind e woly s;ysem o Furaouwa pUe sn010pOleW apnidul AT SH], 3115 A1) I8 SYI0M UMOP 125 BLIDILID thm A1diuon durpunormns % 15np ‘Inopo
JO HFRUAQ [PIUSWUONIAUR JAU Y] e | UolEIpauIal SuLmp pajeiauad 3q [[T4 SUOTSSIIUA [BOTUIAY) o 193[01d a1 o ueneiwaws dun pure vaIe ‘Furierodioour)
‘01 predaz mmonIed Suraepy 11ey) pajou s 3 SuLmp STOISSIUS ITe 2ansu2 0 [esodoad oy, SUOISSTUIY J1y
TIUSLWSSASSE SLI )[R © BIA POSSISSE IONLINT
34 [ BLIID (VL IHAN U 1918213 SUonenuasuos
1B TIONBARIXD U JO SIIUE ST & 72778 11 WELIDI [ITM
STURUIUIEIUOD PUE LI (V) JHAN 91 03 PaleIpatual
ST PUE] PARUNUEBINOD 2INSHS [[IM JUaUodoIg o] e
‘yaeoadde
uonetpawal pasodoid ays jo ssuewwiogtad ayp ssasse
Pue pjeay Geamy 0 SYSLI MIIADI “SUOTSSIWA TR JO aInjen
NP WU 0] SHI0M [eIpawal 0] 1oud $)59) juatwiean
PUE UCHEARIXD [RL0 ELIPUT [[Im IMaU0dOIf 9]
siwawarmbar vy gim 20ueproose ur usaq sey dn
uead Jeyy douaptaa Furpraold weiford uoneptea ay) jo
uona[duIod wo uoNEIUAWNIOP NS [[1m wavodorg oy
"L dn-uesap (v) JHAN oY s
aouerjdwos ajensuowap o) (wonepiea apdues Sutpnjour}
werford vonepiea v aredoxd [jim 1usuodorg AL e
Amroey [qypuer]
12308 IMIEPIPY I} I8 UONREIURIIOD NSLA XN
JO JUSIXS pue 2IMEU 2T) $$3SSR M Jwauodord a4 e
SHAILDAr40 VIdv JOLIOVA
ADIAQY VdAA TVINTANNOWIANT vdd INVATTHRT INVATTTH

- INTWSSISSY vdd




'S2AN2[Q0 I[EY PUL [RIUSTUHONATD
5. ¥dT 211 19aw 0] pafeuwwt aq ues
1esodoxd 2y yew wwamagpnl s v oq) sir

‘suetd jumuaFeuvw
[BIUAUHION ALY PUR SUOTIEARIND

oy 1w Aldwiod of paBeueti oq [im SUOISSTILID TV

agnd s pue [auuostad aprs
Jo A121ES Y1 21NSUD 0) SYIOM [BIPAWSI 0) toud vepd K1ages
pur gieay jeuonesado we aredard [reys juauodorg o

PS XN ) 18 510308 [RIUSIUUO KA
e Bwssoippe  wepd  pmowsSeurw [EIUUOITATD
v ouawaidun  pue  aredard  qpeys juzuodorg oy

"S[BLI] WU e01) puw
UoneARIXa Suump pasuatiadxa (saremonred pue sncosed)
suossiuta ne JurpreSar eep oirdads ans jo UONEB[TCD
W IPMIUL [ FUNSAY,  CSYIom [EIpawar o) sord
vdT 2y 4q [eacidde 10) (seansafqo pue AZojopoaun)
werdord uonearaxo [ren v aredard 1ieys Jusuodos] 2]

"[BLISJBUL 2JSBA LUOL] SUOTSSTID SR 0]
dunsa) K1ojeioqe] Iy axeIapun [[eys jusuodolg oy,

"06/L/0C
PNER 13ma] B W oygg ey Aq panssT weiSoad Sunsoy
UXOK(T 24} (M 30UBPIOIIE UL [I0S 3)IS-JJO PUE [0S )8
TeHIa1eW 3)sem Jo Funsal ayeiopun Jlim 1suodorg oy,

spgatmpunoy) s, juatodarg

“suonentis Asuadiowa ur £j2anaapga parjdde

2 U3 pue 1500 [Rwiuiw A[aAneial Jo sk sanbiutpa)
uotssaxddns 1sn woarqord pageuew Ajuounuoa

PUR PAUIWNIOP-[|3M B ST JUUSTewens Jsnp Jo ansst oy,
SINOPO plie UOTIRUTLIEINOD enonied

pue 1snp jo quatnadeurur o) sfuiy 1o Suoure ‘ssaippe
[T gorga ‘suefd JuatiaFeueur [ejuauuonAta o)
doaaap 01 pasn aq f[IM SUOHBARDXS JeIn) Jo s)nsaa oy,
“Bunsa sup uuoyrad jjim Jusuodory

2L s3I0M TRIpaTI Jo [eacidde o) sord pannbar

2q s Bunodar pue stskjeue yuanbasqns pue SUTXO1(]
107 3uisa) 1eq) auodold S pauLiof ey 45 atf)
“AjusuIe [BOSIA PUR 2UEJ[9M 10] NSSI e

wasard Kew 1sngy 1snp jo uorstadsip pue uonenuad oy

AIIAAV VAA

EIA ULIOJ ajenonsed uf pazijrqow aq Aeur sjusuniue)uo;)

 LNEWSSASSY vad

SHALLDHIEO
TVINAWNOMIANA Vd4d

VHAV
JINVATTIY

HOLOVA
INVATTI™




"saan123[qo [ejusunTon AU
$.VJd 21 1221 01 pafeust aq ued
[esodoud 24 ey wsuradpnl s v ap st

‘satduade JuswuIn A0S
JUBAR[RE Ylim Sl Bueite et Seanu
furdojaaap o1 wawwos sjusuodor] e
pue sjustwaduelie Junuafeurw
puE SULIONUOLU *38N 13JEMpLnoId
10} swaisAs A101pnFal juaLmo o] e
fwrerdord wonepaual
241 1O S)1Jau3q [BIUATUMUOIIAUS I »

Vdd 21 3o suawanmbag

S 0] JUSUIIONATR 3 PU® Yljeay urtny 309300d

01 pageuewt Afenb 1a1empunoid amyny 1B1) 2INSUD

1[4 AWO2IRO 2Y, 23S XHWO 243 Jo Juarperd oinerpAy
UAO0p PUR NT$-U0 104 JUswdFeneill 19jempunold

01 yorordde wuay-3uo] peasse ue dopaasp o} sorouade
WUAURLIAAOT JUBAS[aI Y S1enodau [ia Jusuodolyg o,

spganpuned s pmamodor

"paulap Aj[eurio} aq 03 spasu dn-mofjo] pue funiodas
pajerdosse pue Suuonuowt Juro-uo 1oy Alpqisuodsay
IBA JUDUIUTEIUOD 2YTU0jUaq 2] Jo AjSanur a1 susuuatap
0] USYBLSPUN 2q 1SN FULIONUOUT IR PUNOLL)

uonow

SIQ) M SINOUOD WV MTH 2U) “8HS XAINO 213 £q patdajye
SIPMPUNOIS 2T JO AJTUIIIA ) UM $210Q UOUIBTXA
M3U JO UOTIDRISUD A U0 ueq & paseld sey ym oy,
‘21T 31 OJUL SNUNTOY [[1as SULIC)UOW PUR PAIB[OST
U33q 2ARY $22UN0S ATepuodes Jururetnar ‘pasourar aq Ifim
S[ELIDIEW 2152/M 1B UAALS PIJURLIEM 10U ST UOLRIPAUTAT
Iatempunord yey mara ay) uoddns v (1 pue DA AL
‘sura1sds 1aymbe urpunorms

Y1 WOy STELISIEW pRUTEIUOD Jo Alofew oy (arqssod
SLSE 1v] S} PA)E[0S] SBY [JeA JUSUIUIEIOD S)ITI0IUaG S ]
‘SWA)sAs ojempunod oy Sunnjjod Apuano

HE YIIYM '$32IN0S JURIIURINOD JO AjI0few 31f) 2A0WS]
14 uauodorg aq) £4q pesodoid syiom uoneIpauay

S XHNO

211 JO JUSIPEIS OIMEBIPAY UMOP W ] Arateunxoxdde

0 dn pajeurueniod are sajinbe (770 vonEuLo q

JUAUUOSAUD 1)

pue yifeay uewny vodn syondun
a3euely pur AJnuapt o] 1ap1o

ut ans Xq4W0 21 jo 1uarpead

PUS XN
241 Jo waipeld
arnrapAy

umop pue eare
esodoad ay
yivavaq Apdanp

MYNEIPAY TMOD pue [Eausg §321N0801
A 2y Aq paurjap [esodord sy razapaer s3ddn pue prozppng s Jo s1a1eM ML e A12211p oy Ietemptnosd 121eMPUNOIS
‘01 pedar remonred Suiaeyg “JBY) P2IOU 51 1] Jo Aipenb ap 1oiwow o ayy, IMempunotry
"S)uaLIdo[242p UOHRIPAWDI JO palLlioyul sgnd ap
da2y 03 se os ssa201d uonEoTENUEIOD U UOTIR)NSTOD
Apunuitos oy 1A (1912 [ROIUAYD 451p INopo)
Ajrjenb 1te jo sonsst ayf) aSeurwr osje [Imatauodorg 21y e
(Funsa) pue uoneAROXD fBIY wod] synsar
uodn mataar annboax [ sauraping) sauraping pasnbai
. . s . STALLDACI0 ViIdv HOLOVA
AIAQV V42 TVINAWNOHIANT VJd INVAHTHEY INVAHTAY




‘saannalqo [elustuonAus
§.VdH 24} 182Ul 0 pafeuen oq uwd
jesodord a 1ey) wawrafpnl's, w4 ap sin

‘INS-UO SIMNEM 2IBJINS [[T
FUIITPLAN O} SIUSUNRUWOD $,Juauodorg ayy e
pue 4D 21y ur pajuasard
S2UF2IRAS [0NUOD I2IBA 2IBLINS 21 o
tABojowmda) puE SASAS
Burroruow sanbrnpa) wawafeus
I21RA DOBLINS J[GRINS JO AIJIGR[IRAR 5]

“dH0 2 AQ paurgap [esodord oy e
101 pregar rernonted Suaery

"SUOTITUIFA(] AISEAL PUE TONESHISSE])

ASEAN [[UPUBT 2] Yim IDUBPIOOOE UL JO pasodsip

24 T{IM 3318 Y] WO PIAOIIAL S[BLIIIEUT PIJRUILBILOD [|V
‘Araeurdoxdde

J0 pasodsip pue oyis-uo paureial aq (s sFeurerp

1EM SOBJINS [[B 3By} 2INSUD [[eys Jusuodol s

rsjuaunme) s juaunodoag

‘SHI0M [BIpAWIAL JO tone{dwod o Fuimofjoy pannbar aq
[ia Justadeuews afeUreIp PUe 19)EM 20BLINS AINSO[D 150,
"BIBISTY Wi21So M UM

S[qefrear A[Ipeal are swalsAs JUstmadee s1em 2OBFING
‘Tesodstp yuanbasqns pue juounean aerdosdde 107
AI1S-U0 patne)al 3q PNOYs S12jem 3IBJINS PAJRUIULIUO,)
‘pajeqeun

W[ J1 ONS AYI 3ARI] [[IM IAJBM QORJINS PIJPULLRIIO.)
"S[RLIA) e

A1seM 3 Jo JuIIdyd0ls puE JUIUGEIZ) ‘UORABIXD
Surmp paonpoid 2q 01 Ajox1 st jjo-mnr PAjRUTHIRILO )
AUS XAWO 24 e Jussard

QI SIMEJ ATVUILIP 20BJINS [RIRU JURIYTUSIS ON

JUSLUUOLIAUA 2y} 10

Hifeay uewny astuiosdwos jou
Op 2)IS U} WO SINBM 2IBLINS
urgiLm 1S YO 941 woyy
SJURUITNEIUOD Jo Lrodsurs) pue
UOLEZIIOUL 51 1RY] 2INSU3 O,

{apruI-LRW pur

[einien yloq)
S3SIN0JIBIEM
Futaraoar
paieroosse
pue sureap
‘sprol Agieau
Butpnjaur eare
[esodord oy

13lem ERIIRHILN

HIIAQY V44

yen) pajou si )|

. INTWSSESSV VAT

SHALLDHAFSHO
AVINHANOYIANA vdd

vauv
ANVATTIH

HOLOVA
INVATTIH




"$3Al0a(qo [eIuSwUOATLA
§.Vdd a1 190w 01 pafeuriu og ued
1esodord ayr ey wawadpnl s,y g 2 st 3

SHI0M [RIPIII 1)) Jo souvtLoyad
Ak Surpre5as sjuaprsar oy

O} UORBIUNURLOD Swioduo apraoid
01 jwauodolg oy Aq wauraarFe oy,
pue Suatodord sy

£q pauniogiad aq o1 Funioyuow ay |,
fwsuodord oy £q pareiap

S SHONDAID JuatuaSeura ay g,
‘urerford uonepaural

371 JO S1JRUQ [RIHAUIUOIIAUS Y]

Iom

TeIpawar jo souetwtofrad oy Surpiedar juswodorg
S PUE SJUIPTSAI UIIMIFG UONEITUNUIUOD DIRJI[1DE,]
pue [papasdaxo

AT SANJRA JT SUOLIIE JUSTATRUEL S rIIopu )
taoueriduros ojegsuowap

01 FULIOJUOW TOTIRIGIA PUR 510U IYEIAPUL)
“Airadord 3uipunonmns 1o sjuapisal 1992 0 JOU se

08 UoljeIqIa 10§ pIepuelg ueijensny o) ynm Sjduio)
'L66] suonemiay

(9SION) U010 [EIUIUUOITATUT YIIsm Ajduwo;
‘UONRIqIA puUE 3SI10U JO JUAWATRURLI At sajerodroou
oty ueld Justpeury [euswonauy e Suredaly

ISjuRunuuIe) s juatoedor

pMeEnnU

3q ue> uonejusurajduar fesodord Furmp woneiqia

PUE® 8510 JO $103)12 o1 ‘juawaFeneu 1odoad usai
‘fesodoxd oy

30 uoyriusurddiur SuLmp pajeisuad aq [jia Ryl UONEIGIA
PUE 35100 24 INOQE PAWIDITOD St AJUNUNLOD dY |,

Tooydg Arvwailg

INAI[2Y 3y pue sjuwapisal Afrenonaed ‘sioqudiou
Suipumolins pur sTayiom 10352 pnom [esodord

2 Jo uonejuawa[dun Sutnp UohEIgIA PUB 3STON

UONRIGIA T0) SPIEPURIS
uelfesny ajendordde
pue suoneingay (3stoN)
UOT}INOL] [BJUATIUOIATS
YA 20UTPIOIDE I 2TS-Li0

{syjuow

XIS URL[) 559]

3q 01 pardadxa
1) 10afoad

21 jo uoneInp
papadxa

pue uonerado
Jo smoy

3 0] pajnr]
g i uonrIqLA
pue as10u ay 3o
uoneuad ay g,
UOHRIGIA puR
810U djvIauad
T[4 ssanord
UOLBIPAIAT

a1 Funnp
waudinba

IND20 YDA HONBIGIA PUE ISTOU pur jue[d uoneaqiA
‘03 preFar wejnotued Suiavy ARG pAtoU sLf | Aue jo woneSniw 2 amsuo o | jo uonerado ay | pue astoN
SAALLDAr9O VHAEV HOLOVA
ADIAQY VdA TYINTNNOUIANT VJH INVATTTI INVAHTIY




‘SUOLIBNToY
ase pribI (9661 ) 19y UONO3101] [ UUUOLI AT
3y Jepun pajtodsuey aq [Im sesEM pInbry .

A0 PUT SPEOY WIRTA 3y} AQ P22I0JUD PUR 10V diJeI],
Y} 12pUn pAJj0RI0D 2q [[1M SIUSWIAOW D104 1todsues} [y

"S2ATI23(QO [BIUSURIOIALY
SVJd 2P waw 0] pafeuemr aq  ued
[esodord a1 1ey) ruawadpa! s vdg a1 st a1

‘s1opjoyayms pue sarxuade seudordde

W vodsuen jo TonvUIpIoNd A .

pue

suatiodorg ay Aq o1 papnuwod pue
P3[TRIAP S¥ SUCHIAIP Juatdeuew ay, .

spoedun (muatuuoALD

puz amsodxa uewny [enuaed Furonpar
JO SUUY} UT 218 PASEQ [PHUIPISHI
Ajrewnnd e wiol) sasea a1 Sutaoura)

‘Tooyog
Alewig anaaqjeg pue ([ om FELEEY
uoneinsuod ut anos pauataid e dopaaagg -
pue ‘pourrdiuod amsus 0} sproj NIpny -
‘paureurew
si 12351501 11odsuen ayseam B aInsuy -
SAULIOMPROT 218 Sa[OIYaA Modsue) amsuyg .
-s1orerado 11odsuen Jojmuopy -
‘0s]e {[m Jusuodord oY) SUOISSIUGNS
01 sasuodsar pue JYF) s UM pafTelep SY .
THTESY URLUNY O] YSLI
PUE JoBdWT [RIUSWIIOITATEY $95NPAT YTy ‘IDUUEW 1 ut
10 pasodsip pur pafeuews ame s[euEM paleuumuoD

2INSUD 0f Ue[d JuawdFruey aysep ¢ Suuedarg .
‘SYonI pajaqe| pue
paddmba A1mendordde ur sjensyew e Sunodsuer T .

IS XHNO A1) WO pue 03 S[RLI B

JO Hodsuen aAnaye pue ayes ay) 10§ (I 21 1A
uosrer] ur uejd justuaFeurpy Hodsuery v Suredarg .
ISUANN DD s Juauodor g

Uodsuen yum paerdosse sysu [enusjod
22npa1 pinom juatuaetew pue Sutuueld syeudorddy .
"aSe}aI [BIHAPIOOE 10
Surpueysnu ySnory) srertajew jo ainsodxa renuod
0} P2JBI21 SUIOU0I JO SIS ' s1uasard a)1s XNo o
J§O PUE L0 S[RIINEU PAHBUTKIRINOD JO JUAUDACW Y] .
“SIUIUIIAOUL JE[DIDA
AABDY pasealnm aouaiadxa [[is sainot mey pargraeds
A WM papnjoul SeaTe asoy], "SIasn pPeol ISY1o pue
suernsapad ‘sajoryaa uedn joedun oy Kjpiqe oy sey

‘sanoey jesodsip papuaiu ag

TSISSTE preg D410

pue sueigsapad
‘ardoad “sanox
wodsuren ay
SE []am se 2118
a1 Jo Aneoog
AP SI1A0D
WIAISS3S5E 1)

JO SIJDUIQ TRUAUONAUS 2y |, * S XHNO U} woyy pue 0} sjeuaewy fo podsuren ayy, . O} S[ELIDIRW MSBM XHINO U1 | UIim papniout
21 01 predar wnonied Suraey BT PAJOU ST [ Jo podsuen ofes 2ty amsua o eare a1 [, yodsueay
STALLOAIMO VIav HO1LIvVA
HOIAQY VdA TVINIRNOYIANT VJdH INVATTIH INVATTI

INAWSSASSY vdd -




“puTel A10128]S118S Ul UaYRLIApUn

218 SAIMSLI 252Y] 1BYL NS 0] ANUNUNLOD
a1 pue yusuodold iyl s astel [ vJg
2 pue noneynsuo )y Apununney Furpredar
slusunuod papractd sey nratodord ayp
Tweniodun Ajpwanxa Suraq se uonensuo

“Futuuerd A>uafunuod sasuodsar £susiaws

sapnpout o1 st uerd sty -atgnd atp 10 [putrosiad

2115 0} S OU YA ISWIRW JJuS © UT udyBLApun

ale sIoM [RIpawal Jel) Futmsua verd Lafes

pbue yjear [euonerado ue aredaid [fim juauodorg ayy
PUE 215 XA Y 01 10ade(pe spuaprsal qiim
UOSIET] 1091Ip PUB SUOISSAs UONBTLIOJUL ‘8191135 MO
Tejn3a1 £q ssa001d uONEITUNUIIIOD pur UOTB)[NSTEOD
Anununuos oy afeusur [ juauodolg g,

Sjzau oy s juanedoay

‘SILIAITOD T SSIPPE

01 pUe ANUNIILIOD 341 03 UONBIULIOFU PI[TRIap ap1aoad
01 Appqesuodsar aoy sastrdosar jusuodorg oy
‘ssanold yao

2%} YSnomy uonedIUNUIIG) pue uonewLojur srgnd jo
[3AS] A1 3SLAIOUL 0] PA)BTILL UIDQ JABY SIINSVAW I |,
"STIR20U00 paaradiad pue (g2 Jo oInyxrur ¢ sjussasd
§alrs pajeurureiuod Juneipatwal jo vondaotad orpgn g
"PAIS0] U]

1ou sey Apununmuod 2y pue wauodol Ui 1aamiaq
angoqerp-uado ue Jey pue JUSTIINSI 5 0) 1j2y 33q
SEY santanoe ops mpiedar ysed o ur yusuodord arp
Aq papiaosd vonewuIoNr 1R S[A9) AJTUNITLOS Sy

‘Tesodoid a1 Jo uonwuswadi

2[qeadanor 1oy moqe o
Anununuos ey pue wsuodorg
91 Y10 AqQ paureuvw pun
padojarap ale suoneDUNULON

jesodoad

ap AgQ padagge
24 0] PAIAPISUOD
ST A[OYA

e 58 Ajrunwwien
qIad Ayl se [jam
SE Ajuntiuns

LHONRMSuo )

Aununuo)y s sastuFoosal v oy, B} p3jou s )| uado yeqy amsuz of | Furpunowms AL Apuniuuweo)
. SHALLDEFHO VHav HOLOVA
HOIAQV Vdd TV INIWNOUIANT vdA INVAT'THY INVATTIH

 INTNSSHASSV vad




"AIPSsa09U patuaap
JU o syl wo paoseid aq wed [euowaur
v pue afesn mieapunord uo paoed aq im
suondINsaI ‘yons sy Fnjdures uouepifea
[eond[eue ySnomy pauswNOOp aq [ s
U0 UIBWaS ABW IR S[BIIEW PalBURUERIIOD
JO UMND 2y WIDAISSISSE  YSLL yjeay
B 43N0 ysu e asod 0f 10u umoys aie yorgm
ASOTL 29 A[UO [[1M MIS-UT 1J2] S3)sem YN
Suturewal Aue jeyl pajespur sey juatodorg

"Vdd 21 Jo sjuaurainbar o 0) weidord uonepiea
fos ® yuawapdw pue sredard [ jusuodorg oy,

PUE JISWISSISSE

FSLLITeY Aq Pauruia3ap s[eod o} 10 [aAa ]
UONESNSAU] YIBRH (V) JHAN 211 0) pajeIpauIal 1
PUE] PAJBURUEBINOD 3] JBY) 2INSUS [[1ar juauodor ayy,

SN s Juauadosg

"SUOTHPUOS 10§ pUR (¢ ¢ UoT03g)

adesn aaempunors uo paorrd aq pim SUOMDLISY
‘Burrderes uoneprieA jeanAieur ySnoiyg

PAIUSWNIOD 9q [{IA 311S-U0 Utetal £BW JBU3 STRLI B
PIBUTLIRIUOD JO FUJX ) JBY} PUR LUSWILOHATD

AT 10 yieay ueny o] ysu € asod 10U [[im

S|BLIaIRIL SUITLWI Jey) pajestpur sey jusuodold 2y ]
‘JUDUISSISSE SLI YI[EIY B BIA PASSISSE I9Y1INJ oq [[TM
(V) IHHN Uey) 1212213 SUOnEHUoU0D 18 UONEARIXS
A} JO SITUI] 371 JB 7228 w1 UIRWISA YOTYM SIUTRUILIEIUO.)
‘asn puey

[EHUSPIS3I PApUD}UI AU IO A[RIINS 3G PIIOM ELISILID
(V) THEN Jo uondope 3y 1ey) pasapisuod sy ]

aps

XHNO Y} U0 WRWAT AR S]RLINJRII PAIEUNLEIUOD
SUWIOS “I9A2MOY S[I0S Swpunoums pajeufisaop

S S [[aM SE [[EA JUSWHIRIUOD 91 JO BAIE 3] UIGILM
S[ELIAIBW PABUTULINOD dA0UIT [im Juauodoig oy,
“Ialempinors

pue [10S JUOE([PE 3] WOIJ [BIIZILW PalRUNUBIUG)

211 Jo uonepost utral-guoy apiaord o) j1d oy spunorns
APUaLIND [[eM JUSUMITE)EOD punoIdiapun uy
Justndoraasp

[BIIUSPISAI 10} YRS PIEPULS B 0} 23S 21

"N PUR] [RNURPISAI

“s[ros
PRARUIWRIUOD

QL UOBEIPIWAT  A)ts 01 Juanbasqns | A1wIpawar pue jig Iofepy o) Jo sjaIu00 51 2A0WI 0 papuaiut a1 yia ajqnedmos dutpunormns
AHS-U0  WRLIAT  ABWT  S[10S  PajRUnuUBIueD PANIUIWOD SBY JUILIUIDAOL) URI[BISTY USDISIAN 2 = | SEIRY) PIEPURIS B O] ANS XIINO ag pue
[enprsai e sasiudooal gy Ay ey pajou s 3y AL JO UOHRIPIWAT 2MSUS O], ndasemoayy | asp) pur aungng
. : . SHALLDHr90O VIav JOLOVg
HOIAQY Vdi hZMSwmmww<<mm— TVINAWNOUIANT V4T INVATTHH LNVATTEE




"YSU 38 QI[PIY URTINY 10 JUDUUONAUD
2y nd jou [im saisem ai Jo [esodsip ot
e uwadpnl s Yo A St SISt
s uauodoid ayi pue [esodoxd oyl uo paseg

NS0 JUatiaAow 12t} 0] toud parnbar oq Arw sajsem
2l Jojuauneanard ‘Yons sy 'sanIor] pasuaolf pur paudisap
Ararerrdoadde 0 aq s sajsem Jo [esodsip ‘uonippe uy

SUDINULRET 2158 AL pUR

UOUEILIISSELY) AISEA AT [ilm 20URDIOIDIE Ul 83)stm pinbiy
PUE [108 pRIBUiueIuod [je jo asodsip jrim jusuodord ay g
3j70Mm [RIpSWLI 0] Joud S[eLIajew 2)5EMm

prnbij pue pi[os 10§ [esodSIp Jo SPOYIALE SIFIUPE YIIGA
urld JusuwraSeueur jseam € oredard [|1m yuanodorg oy
"TOLBSLIAORIRID 2)SEM JO S){Rsal

YL UG paseq papdfas aq [y Anjraey resodsip ays-jgo oy,

ISJHAUNHIWY $ juanodog

Aoy

[esodsip agy 18 sanssT 21ty [enuajod ajeard pmos jey)
Tatiueur B Ul Jo pasodsip 5q 10U pinoys 2318 YN0

3Y] WOIJ PIACIUIAT S[RLIDJBLU ) 1oy} sastuSonal

VdA 20 ‘2aamoly Justudo]zasp [enuaprsal

10J 3[qEINS PIEPUEIS € 0] IS T[] JO UONBIPSWI

pue 114 1ofeIy 24} JO SIULITOI Yy JO [RAQAL

JO JUSWUI2A0D) URT[ENSNY TIAS2 AL 241 AQ N0

125 Juatwarmbar jpuiduo a1 s1eaw [esodsip 1oy ars
<O S[ELINEW ) JO [RAOWIAI JRY) SIAPTSUOS Y7 ST,
"samrae] [esodsip 2 jo stuatwannbar oy 1asw

01 13pio ul Juatmean-oxd anmbar Aew [eLsyewr sy
"SATH[108] PAsSU]

Aparerrdordde 1 a11s-330 yo pasodsip aq o7 are ans
XHWO 211 WOl pascwar sasem pinbiy pre prjos ay

“Auproey
[esodsip patoaes ay) 1 sanss
amnj jenusjod Suneass inotim

8 XAWO 241 Jo uonpipaway

P XHINO AL
U] PAAOIIA]
2q 0] s[RI

A18eM B,

SASEAN JO IR

HMAAY V4H

23RN} pajou si 3y

SHALLDHAr90
TVINHANOTIANT V43

VIV
LNVATTRH

AOIOVE
INVATTIA







3-

4.

4o

5-

2

3

2

3

|

Lo

Post-Remediation Management Plan

Prior to validation of the remediated site by the Environmental Protection Authority, the
proponent shall prepare a Post-Remediation Management Plan to the requirements of the
Environmental Protection Authority.

This Plan shall address:

1 final landscaping;

2 geotechnical evaluation of stability of the site:

3 long-term management of the site to protect the integrity of remedial works; and

4 documentation of the remediation process and remaining sub-surface condition via
validation results.

The proponent shall make the Post-Remediation Management Plan required by condition
3-1 publicly available, to the requirements of the Environmental Protection Authority.

Within 6 months following the completion of the remediation of the site, the proponent

shall implement the Post-Remediation Management Plan required by condition 3-1, to the
requirements of the Environmental Protection Authority.

General Conditions and Procedures

Implementation

Subject to these conditions and procedures, the proponent shall implement the proposal as
documented in schedule 1 of this statement.

Where the proponent seeks to change any aspect of the proposal as documented in
schedule ! of this statement in any way that the Minister for the Environment determines,
on advice of the Environmental Protection Authority, is substantial, the proponent shall
refer the matter to the Environmental Protection Authority.

Where the proponent seeks to change any aspect of the proposal as documented in
schedule 1 of this statement in any way that the Minister for the Environment determines,
on advice of the Environmental Protection Authority, is not substantial, those chan ges may
be effected.

Proponent Commitments

The proponent shall implement the consolidated environmental management commitments
documented in schedule 2 of this statement.

The proponent shall implement subsequent environmental management commitments
which the proponent makes as part of the fulfilment of conditions and procedures in this
stalement, and those made following both the dioxin testing and the trial excavation

(Stage 1).



6-2

6-3

Proponent

The proponent for the time being nominated by the Minister for the Environment under
section 38(6) or (7) of the Environmental Protection Act 1986 is responsible for the
implementation of the proposal until such time as the Minister for the Environment has
exercised the Minister’s power under section 38(7) of the Act to revoke the nomination of
that proponent and nominate another proponent in respect of the proposal.

Any request for the exercise of that power of the Minister referred to in condition 6-1 shall
be accompanied by a copy of this statement endorsed with an undertaking by the proposed
replacement proponent to carry out the proposal in accordance with the conditions and
procedures set out in the statement.

The proponent shall notify the Environmental Protection Authority of any change of
proponent contact name and address within 30 days of such change.

Commencement

The proponent shall provide evidence to the Minister for the Environment within 18
months of the date of this statement that the proposal has been substantially commenced.

Where the proposal has not been substantially commenced within 18 months of the date
of this statement, the approval to implement the proposal as granted in this statement shall
lapse and be void. The Minister for the Environment will determine any question as to
whether the proposal has been substantially commenced.

The proponent shall make application to the Minister for the Environment for any
extension of approval for the substantial commencement of the proposal beyond 18
months trom the date of this statement at least six months prior to the expiration of the 18
month period referred to in conditions 7-1 and 7-2.

Where the proponent demonstrates to the requirements of the Minister for the
Environment on advice of the Environmental Protection Authority that the environmental
parameters of the proposal have not changed significantly, then the Minister may grant an
extension not exceeding 12 months for the substantial commencement of the proposal.

Compliance Auditing

The proponent shall submit periodic Performance and Compliance Reports, in accordance
with an audit program prepared in consultation between the proponent and the
Environmental Protection Authority.

Unless otherwise specified, the Environmental Protection Authority is responsible for
assessing compliance with the conditions, procedures and commitments contained in this
statement and for issuing formal, written advice that the requirements have becen met.

Where compliance with any condition, procedure or commitment is in dispute, the matter
will be determined by the Minister for the Environment.

Validation as referred 1o in these conditions: Validation will be undertaken via visual
inspection and confirmation analytical sampling, The appropriate Australian Standard
is to be maintained during sampling. As stated within the EPA assessment the criteria
applied ro validation ai the OMEX site is the NEHF (A) criteria for Residential Use or
where developed via site-specific health risk assessment. Validation will ensure that the
status of the material left in-situ at the OMEX site is adequately defined prior to
backfilling or decommissioning of the remediation project.



Schedule 1

The Proposal

The OMEX site is located within the Perth suburb of Bellevue and includes the lands between
Purton Place and Clayton Street (Figure 1). This area encompasses Lots, 48 to 58 and Lots 60
to 61 (Figure 2). Neighbouring residential and commercial properties are located adjacent to, or
directly opposite, the OMEX site (Fi gure 2).

Of the six remediation options considered by the Proponent, landfill disposal, incorporating pre-
treatment with an alkaline material (neutralising agent), was deemed the most appropriate (CER
Section 5.0). This preferred approach 1o site remediation is to be undertaken within two separate
phases, Phase I — Containment (completed) and Phase II - Remediation (Figure 3). A detailed
explanation of the proposed remediation approach s also presented within Section 6.0 of the
CER.

Phase I - Containment

The Containment Phase at the OMEX site has been completed and was implemented at the
OMEX site under a public works order in an attempt to isolate the impacted groundwater and
limit continuing impact upon the local aquifer systems beneath the site. A sub-surface barrier
now surrounds the major waste pit and extends from the surface to the upper confining clay
layer of the Lower Leederville Formation (LLE). This wall has effectively “isolated’ the waste
materials in the Major Pit from the environment and has minimised ongoing groundwater
mmpacts.

Phase II - Remediation

The implementation of Phase T will be carried out in two stages. Stage 1 will be the
performance of a trial excavation program to obtain sufficient field data regarding the proposed
remedial method. Information obtained from Stage I as well as from tests being undertaken for
the presence of Dioxin will be used to identify/modify those procedures associated with
implementation of the full-scale remedial program (Stage 2).

Prior to excavation for Stage 2 implementation, the major pit within the containment barrier wil]
be de-watered. The liquid level (liquid wastes and contaminated groundwater) will be removed
a deg)th of approximately 10 m below the ground surface (mbgs). It is estimated that about
4400m’ of this liquid material will be treated on-site to adjust pH before being transported ofi-
site to the Forrestdale Liquid Waste Treatment Facility.

Once excess liquids have been removed from the site and materials become spadeable the solid
wastes will be excavated, treated (as required) and removed for off-site disposal. Continuous
liquid waste sumps will operate within the pit to manage the seepage of liquids into the open
excavations. The facility selected for off-site disposal will be determined based on the results of
waste characterisation and on-site (reatment.

After site validation the excavated pit(s) will be backfilled with clean materials up to a depth of 3
mbgs. This remaining void will be backfilled with compacted clay in order to allow future
property development.

A summary of the key characteristics of the proposal is presented in Table 1. A detailed
description of the proposal is provided in Section 6.0 of the CER (Waste Management Division-
DEP, 1999).



Schedule 2

Proponent's Consolidated Environmental Management
Commitments

10 September 1999

REHABILITATION OF THE OMEX
CONTAMINATED SITE, BELLEVUE,
SHIRE OF SWAN

DEPARTMENT OF ENVIRONMENTAL PROTECTION —
WASTE MANAGEMENT DIVISION
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Appendix 6

Summary of Submissions
and Proponent’s Response to Submissions
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Australia PERTH OFFICE

10 Tom Koskela
COMPANY Woodward-Clyde
FAX NO. 9325 9091
FROM David Ross, Environmental

Telephone 9220 9401 Facsimile 9325 9897
10B/FILE NO. VW 1100/100 Doc No OVW 4211
DATE 20 July, 1999 ND. OF PAGES 3 (incl this page)
SUBIECT RESPONSES TO OMEX PUBLIC SUBMISSIONS

Dear Tom
Please note the following revised responses in reply to your fax dated 9/7/99.

2.1.11 There will be an increase in traffic volume should clean fill be sourced other than from
the Red Hill landfill facility. Another source is considered uniikely, however should an
alternative source to Red Hill be utilised, daily vehicle journeys to and from the Omex
site will increase marginally by 20% or as 0.5% of total daily traffic volume on Clayton
Street. The time to backfill the remediation works could be increased by up to 4 to 6
weeks.

3.1.2 As mentioned in the response, dust will be measured as total and fine or PMi. The fine
particulates will be tested for the analytes outlined in Table 7 of the CER being lead and
PAH’s.

3.1.9  Air monitoring for the potential air emissions outlined in Table 7 of the CER will be
monitored on a 24 hour basis at the site boundary. Monitoring at the Bellevue Primary

School will be during normal school hours including two hours either side of the school

day.

Privileged and confidential information may be contained in this facsimile. if you are nat the addressee, you may not use, copy or defiver this facsimile
tc a third party. If you receive this facsimile by mistake, please notify Egis Consulling Australia Pty Limited immediately by lelephone or fax on the
above numbers.

CR - Allovwd211 . doc Fage 1

200 Adelaide Terrace Perth WA 6000 Australia PO Box 6311 East Perth WA 6892

Egis Consulting Australia Pty Limitad A Groupe Egis Campany ACN 000 912 630
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3.1.10 (Second set of questions) The environmental and social issues related to the Kingston
site were considered in the formulation of the proposed remediation approach for the
Omex site. As mentioned before, the sites are very different in both geology and
contaminant characteristics. The Kingston site included gold mining wastes containing
cyanide in addition to the acidic oil sludges.

At Kingston, a number of homes were constructed over backfilled waste pits unlike
Omex where only one house was constructed over soif contaminated from an earlier spili
event from the major pit.

With regard to relocation of residents, hazard characterisation and remediation
strategies, these have all been duly considered in terms of the environmental and social
site conditions specific to the Omex site.

3.1.14 The proponent proposes to implement a perimeter air maonitoring program which wil!
cover all the site boundaries. The proposed approach to the air monitoring program for
tendering purposes has been included. This is still in draft and has yet to be finalised
tut does provide an indication of the likely testing program.

3.21 There is likely to be odours emanating from the site during remediation which are of
nuisance value rather than a health hazard (ie; malodours from a wastewater treatment
plant). The proponent commits to undertaking further characterisation of the air
emissions from the waste in an attempt to identify compunds which are malodourcus at
very low concentrations. This proposed testing program is attached for your information.

3.47 Section 4.4.1 Off-Site of the CER details the comment. that there is no off-site
contamination attributable to the major pit. There is however some very low levels of
fhydrocarbons below relevant groundwater criteria attributable to the oil storage area.

4.5.1 As stated in the earlier response, pH was inadvertently ommitted from Table 3 but is
noted in Tabte 5 of the CER. The remaining responses address the other questions.

Privifeged and confidential information may be contained in this facsimile. If you are nol the addressee, you may not use, copy or deliver this facsimile
to a third party. If you receive this facsimile by mistske, please notify Egis Consulting Australia Pty Limited immediately by telephone or fax on the
above numbers.

CR - Alovwd211.doc Page 2
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Egis Consulling Austraiia Pty Limited A Groupe Egis Company ACN 000 512 830
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4.5.7 A copy of the Golder assessment matrix is attached. The proponent believes that
Section 5.3 of the CER and the provided response describe fully the selection of the
proposed remediation approach.

4.5.8 The proponent considers the provided response addresses the question. The
remediation approach was developed with input from the Contaminated Sites Branch of
the DEP, Geological Survey of WA, Golder Associates and CMPS&F Engineers and
Scientists.

Regards

David Ross

SENIOR ENVIRONMENTAL SCIENTIST

Privileged and confidential information may be contained in this facsimile. if you are not the addressee, you may not uge, copy or delfver this facsimie
to a third party. If you receive this facsimile by mistake, piease notify Egis Consulting Australia Pty Limited immediately by tefephone or fax on the
above numbers.
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DEPARTMENT OF ENVIRONMENTAL
PROTECTION

1. INTRODUCTION

OMEX CONSULTATIVE ENVIRONMENTAL REVIEW

PROPONENT’S RESPONSE TO ISSUES RAISED IN PUBLIC
SUBMISSIONS

This document forms an addition to the summary of the public submissions

previously compiled regarding the Rehabilitation of the OMEX Contaminated Site,
Bellevue.
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2.1.2

MONITORING

Aithough the expectations of the community have previously defined the need for
a detailed review of monitoring strategies the CER provided little to no detall in
regard to noise, air and groundwater monitcring (development/implementation).
Was this a limitation of the CER or an omission?

Response

The proponent has committed to monitoring programs in the GER for aii of these
factors. The monitoring will be undertaken to the satisfaction of relevant
authorities and the EPA. The purpose of the CER was to set performance
standards and outline the broad approach fo the proposed remediation, to ensure
the project is performed in an environmentally and socially acceptable manner.

Has a newsletter informing the residents of remediation progress been considered
by the proponent? Such a document may include a summary of monitoring
results, contact details, operational changes and progress to-date (volumes
removed/volume remaining).

Response

Please refer to response 4.1.2 of the initial questions.

Can the proponent provide the ‘recognised response levels used for the
protection of human health', and the basis upon which the clean-up depth of 3.5m
{for areas external to the pit) was derived using these criteria?

Response

The health based response levels are from the 1996 National Environmental
Health Forum Monographs, Soil Series No.1 as outlined in both the CER and
appendices; Health Risk Assessment report. The clean-up depth of 3.5 m was
based on exclusion of reasonable potential human access such as during the
excavation of a swimming pool. [t was also based on the knowledge that there is
minimal contamination of soils around the pit that extend to a depth greater than
3 m below ground level.

Page 1
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2.1.5

B

Fap)

The 1992 ANZECC Guidelines for the Assessment and Management of
Contaminated Sites (p.42) specify that a clean soil cover of 3.5 m offers a high
level of protection for normal situations. A clean-up depth of 3.5 m is considered
conservative and protective of human health.

Section 4.5 (pg50) states "...no air monitoring data was availabie before the pit
was covered'. However, OMEX was prosecuted in 1979 for offensive odours.
Why hasn't the monitoring data used in this case been incorporated within the
CER?

Response

Only information which has been quantified has been included in the CER.
Offensive odours aithough a nuisance, are subjective and cannot be reasonably
quantified. The proponent is aware that the refining facility that operated on the
site had a history of complaints regarding the generation of offensive odours.

Section 6.2.2 sates "The excavated pit will initially be backfilled with clean fill...".
This statement suggests that backfiii wili be removed/replaced at a later date.
Please clarify this statement.

Response

The pit will be backfilled with clean soil and then with 3 m of compacted clay once
the waste contents are removed.

Wiil the groundwater bore and surface soifs at the Bellevue Primary School be
continuously monitored?

Response

The groundwater monitor and production bore will be incorporated into a
groundwater monitoring program as detailed in Section 6.5.2 of the CER. This will
be performed to the satisfaction of WRC and the EPA. There is no justification for
testing of the surface soils. There will be air monitoring within the school grounds
when the pit is exposed, during the excavation phase of remediation.

FPage 7
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2.1.9

2.1.10

Will the proponent detail the systems, equipment and methodology to be used in
conducting on-going monitoring both on and off the OMEX site after remediation
is complete? Who will manage this monitoring? How will it be financed and who
will assess the results?

Response

Groundwater monitoring is proposed for the post remediation phase. The details
and frequency of sampling will determined in consultation with the WRC and EPA.
Monitoring will most likely be performed by the WRC in consultation with the EPA
or a suitably qualified environmental consuftant. Review will b ted by th
ateriandiRivers

Does the HDWA accept the CER's incremental lifetime risk of cancer value of 1 in
10 as being acceptable or should this vaiue be 1 in 10%?

Response

In health risk assessment, commonly adopted levels of acceptable cancer risk are
normally in the range of between 10™ to 10° or one additionat cancer per 10,000
to 1,000,000 people per lifetime. The HDWA has reviewed the Health Risk
Assessment and considers a value of 10 is within the range of acceptable risk.

Will the proponent undertake background/baseline monitoring for noise and air
quality impacts prior to the proposed remediation works?

Response

The proponent will undertake baseline air monitoring for those compounds
nominated in Table 7 of the CER prior to remediation work commencing. There
will be no background noise monitoring as the proponent will be required to
comply with the Noise Regulations.

The final capping of the site once backfilted will impede infiltration. How will run-
off from the OMEX site be dealt with? Will run-off be periodically monitored and
who will have this responsibility?

Fage 3
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2.1.12

Response

Surface water management is outlined in Section 7.6 of the CER. The compacted
clay layer wilt be of the same type of material as occurs throughout the site
currently. It will be graded to ensure surface runoff infiltrates outside of the
remediated pit and containment wall. As the cap will be constructed of clean clay,
there is no need to monitor the stormwater quality.

Upon commencing remediation works wilt preliminary air quality monitoring (reality
checking) be conducted so as to more accurately define the types and
concentrations of airborne contaminants before full scale work continues?

Response

Prior to commencing remediation work at the site the proponent commits to
conducting an air sampling and trial excavation of the pit for a full suite of organic
compounds, in addition to those contaminants outlined in Table 7 of the CER.
The results of this program will identify the contaminants to be monitored during
remediation.

The human health effects studied during excavation and remediation of the
McColl Superfund Site in Fullerton California (1990, EPA) provided a detailed
approach to ‘real time' monitoring. Has the proponent considered the resulis of
this and similar studies when defining its approach to protecting public health?

Response

The proponent will undertake air monitoring for those contaminants described in
Table 7 of the CER. oa d will be performed for
the compounds sulphur dioxide, benzene and fine particufates. Lead and PAHs
require a high volume air sampler to obtain sufficient sample for taboratory
analyses and therefore cannot be instantaneously monitored. Results will be
obtained within 48 hours of the sampling period.

Page 4
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3.1.2

3.13

REMEDIATIONS

The CER should clearly state that Lots 48-61 are contaminated and will be
included in remediation. Does the proponent intend to undertake the remediation
of Lots 48-617

Response

Lots 48 to 61 make up all the properties identified under improvement plan 30 and
form the boundary of the Omex contaminated site. This is shown on Figure 3 of
the CER. Al contaminated soil exceeding the proposed clean-up criteria within
the boundary of the site will be remediated to 2 depth of 3.5 m. The extent of soil
contamination at the Omex site is also detailed in Figure 7 of the CER.

The limited assessment of the waste focated in pits 2 and 3 on lots 130 and 136
from only 1 soilbore suggests that further characterisation of the waste materials
may be required. Wil this characierisation be undertaken by the proponent?

Response

Pits No. 2 and 3 Jocated on Lots 130 and 136 have been subject to more
extensive testing than stated in the above submission. A total of eight soil bores
were sampled in these twe pits. Six on Lot 130 and two on Lot 136.

The results are outlined in Sections 4.3.7 and 4.3.8 of the CER and indicate that
the contamination is not related to the waste material from Omex site. As such no
further characterisation will be undertaken. This land is also privately owned and
outside the boundary of the improvement plan.

Although lots 130 and 136 have been acknowledged as containing non GMEX

related waste the CER does not clearly state whether these lots will be included
within the remediation program. Please ciarify,
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Response

No Omex related contamination was detected in either of the pits on the two
locations. There is some migration of contamination on both lots from Pit No. 1
and the old refinery location. The extent of inferred migration is minor and is
shown on Figure 7 of the CER. This contamination will be remediated as part of
the proposed clean-up.

Lots 57 and 58 also make up part of the OMEX site, however, no comment
regarding investigation or remediation of these two parcels of land has been made
within the CER. Will remediation be conducted?

Response

Lots 57 and 58 comprise the Oil Redrumming Facility, the nature and extent of
contamination of which is detailed in Section 4.3.6 of the CER. A total of 11 soil
bores were installed across the lots. Remediation to 3.5 metres will be conducted
as identified by results of the soil sampling conducted across the site.

Dewatering of the waste pit has the capacity to enhance the volatilisation of
organic compounds. Has this process been considered in determining the extent
of odour, operational risks {fire) and human health impacts?

Response

The proponent has considered the issue of air emissions arising during the
dewatering phase, this is described in detail in Sections 6.3 and 7.2 of the CER..
Dewatering of the pit would increase the pore air space within the waste. Any
volatile compounds would therefore have a higher potential to voiatilise than when
the pit is fuil of liquid. Characterisation of both the solid and liquid component of
the waste is described on Tables 11 and 12 respectively of the CER.

Page &
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3.1.7

3.1.8

Table 3 defines a contingency plan should emissions exceed acceptable limits.
Will the proponent provide this plan?

Response

The contingency plan will be required to be produced hy the remediation
contractor prior to works commencing. This is required as part of remediation
works program which is Commitment No.2 of the CER. The contingency plan will
be to the satisfaction of the EPA.

The last groundwater bore census was undertaken 4 years ago. Has a more
recent local field search/questionnaire of bores surrounding the OMEX site been
undertaken?

Response

Of particular relevance to this site is the groundwater in the Leederville Formation
which is at depths greater than 20 metres., To access this water requires drillers
and a licence issued by WRC. Since this bore census no licences have been
issued by the WRC in the nearby area, due to the status of the groundwater
contamination, '

A timeline/program for clean-up of the Adelaide Street Landfill site was not defined
within the CER. Wil this location be addressed as per the Minister's
commitment? Please detail.

Response
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3.1.10

3.1.11

The CER commits to remediation as outlined in Commitment No.1. The
timeframe is contingent on access to the site which is expected in about two years
time (Section 4.2.3 of the CER).

The Contaminated Sites Branch of the DEP (reguiators) will require all monitoring
reports (noise, dust, air emission and groundwater etc.) to be submitted on a
regular basis. How will these be provided and at what frequency?

Response

All results will be made available to the EPA and Contaminated Sites Branch of
the DEP. Immediate access to results will be facilitated via fax or electronic mail if
required. Monitoring summaries or reports are proposed be on a monthly basis
with validation results at the completion of the remediation phase.

Dewatering is likely to elevate oxygen concentrations within the waste materials
creating a more aerobic environment. Has this been considered by the proponent
and what are the implications for remediation?

Response

Dewatering will increase air pore space and elevate oxygen levels. This will
produce oxidising conditions which has the potential to increase microbia activity
within the waste material. It is expected that the period between dewatering and
excavation will be short and thus the impact of these conditions wili be negligible,

Considering the similarities between the Kingston contaminated site {Qld.) and the
OMEX site in Bellevue has the proponent reviewed the approaches taken by the
Queensland Government in relation to. relocation of residents, hazard
characterisation and remediation strategies?

Response

The Kingston site has been examined by the proponent and the two sites are very

different in nature.
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3.1.12

3.1.13

Will the proponent comment on the letter provided by Dr Peter N Di Marco (PhD)
(11 March 1998) which stated, * As was the case in Kingston, it is possible that
some Bellevue residents may be currently suffering various heaith effects as a
consequence of stress because they live in the proximity of the site (although not
directly caused by the contaminants in the pit)'. How does this affect the preferred
approach to site remediation?

Response

By remediating the site the proponent is removing the potential heaith hazard and
alleviating the concerns of nearby residents. All precautions have and wil be
undertaken to ensure the clean-up is undertaken quickly with minimal

inconvenience and stress to residents.

fn comparison with the Kingston contaminated site in Queensland, the OMEX site
has not been assessed with the same detailed investigations concerning hazard
identification, site assessment, site history or public health. Considering this lack
in background knowledge how can the proponent state, with confidence, that the
risks to the community and surrounding environments have been adequately
defined?

Response

IS

The proponent is confident the site has been sufficiently investigated to warrant
commencement of remedial work. In order to demonstrate the suitability of the
proposed remediation approach, the proponent commits to undertaking a trial
excavation and treatment exercise prior to remediation work commencing. This
will be carried out to the satisfaction of the EPA.
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3.1.14

3.1.15

3.1.16

Why has the CER ignored the need for a buffer zone? Please comment in regard
to the EPA Policies for EIA No3 - Industrial - Residential Buffer Areas (separation
distances) and the WA Planning Commissions "State Industrial Buffer Policy"?

Response

Is the proponent aware that construction of the containment wall in December
1888 caused an increased accumulation of dust around neighboring properties?
This was accompanied by noise and vibration levels which were considered
excessive at times. How will the proponent address these issues?

Response

During the construction of the containment wall only five complaints were
received, two of which were for dust which originated from the limestone roads on
site. No complaints were received for noise or vibration during these works.

The proponent will ensure that remediation of the Omex site will conform to the
commitments and approaches outlined in the CER. The issues of dust, noise and
vibration are all addressed and have conformance requirements as outlined in the
CER and subject to regulatory standards.

Although unsubstantiated within the investigations at the McColl Superfund Site
(1990) the report suggests, "...a direct chemical effect of acidic petroleum sludge
wastes on acute health complaints...  Considering the highly controlled

Page 10
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environment in which excavations were undertaken (an impervious tent under
negative pressure) wiil the proponent reassess the potential heaith risk to the

surrounding residents?

Response

The proposed remediation of the Omex site has been the subject of a heaith risk
assessment which has resulted in establishment of performance criteria specific
to the Omex site, to ensure the health of residents is not compromised.

The remediation contractor will be required to conform to these criteria and may
utilise such measures as a cover to achieve this. The proponent believes based
on the current knowledge, that a cover is not required to manage air emissions.
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4.1.1.1

GENERAL ISSUES

Inconsistencies in wording of the CER seems to generate confusion, particufarly
in regard to the extent of site clean-up. The executive summary, pgs0 and pg8s
define a strategy which removes all liquid and soil contents of the contaminated
pits. However, only 30% of liquid remova! is Guoted in Table 3. A simitarly vague
statement on pg15 states "..remove all the waste material within and adjacent to
the pit which poses a real human heaith risk.! How is ‘real human heaith risk'
defined?

Response

All of the solid and liquid waste component of the pit will be removed. The 30%
recovery figure relates to the ability to dewater. The remaining 70% of liquid will
be recovered along with the solid waste during the excavation stage. The term
real human risk refers to human toxic or carcinogenic effects rather than
substances or contaminant levels which may compremise environmental
receptors.

Compounding this confusior further are the accompanying figures. Figure 7
depicts waste in the pits to a depth of approximately 7 m compared to a clean-up
depth of 3.5m. This value appears to conflict with figure 11 which suggests the
full removal of waste material to a depth of 7 m. Will the proponent accurately
define the proposed depth of all excavations to be conducted at the OMEX site?

Response
The CER states that the entire contents of the pit will be removed to the predicted

pit depth of 7m. This is pictorially illustrated on Figure 11 of the CER. Soil
surrounding the pit will be excavated to a maximum depth of 3.5 m.

Given that the bentonite containment wall was instalied in December 1998 will the
proponent remove reference to the proposed bentonite containment wall within
the CER?

Response

The CER refers to the bentonite wall as complete and in place,

Page 12
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Considering that the Dutch 1984 guidelines will not be used as an assessment
tool (CER, pg18} why have they been referenced within the CER?

Response

Section 3.3.2 of the CER describes the relevance of the 1994 Duteh Intervention
criteria to the Omex site, they are for information purposes regarding generic scil
clean-up criteria and for the assessment of total petrofeum hydrocarbons in
groundwater where there are no Dutch 1983 or ANZECC values.

Can the proponent define the process by which breaches of the alert and action
levels will be communicated to the Contaminated Sites Branch of the DEP
(regulators) and the general public?

Response

The alert and action level approach documented in the CER wiil be used as a
management tool to ensure that air quality off site does not exceed heaith
standards. Should action levels be reached at the boundary of the site, work
creating the breach will cease immediately.

The proponent will commit to developing a suitabie communication framework
with residents immediately adjacent to the site so that they can be notified of
breaches and the outcome of remedial action taken.

All monitoring records will be available to the Contaminated Sites Branch.
Collection of results wiil be in the form of continuous data logs showing

instantaneous results against rea! time or hand written log sheets in the case or
random location monitoring.

Can the proponent detail the actions it intends to take to substantially improve
security ancd public safety at the OMEX site?

Response

Public safety and security is addressed in Section 7.9 of the CER. The proponent
believes the proposed measures are adequate to deter trespassers.

Page 13



ni«; s‘
% h*!a #fM ENAR TS ‘j‘f(; r,"Fr},

DEPARTMENT OF ENVIRONMENTAL
PROTECTION

ENVUOBSIWIW ! TO0HTO0CER

RESPONSER 2OC

Rev.0

416

417

4.1.8

The Contaminated Sites Branch of the DEP does not use the Draft WAWQ (EPA,
1994) guidelines for assigning investigation ar response levels to surface or
groundwaters as stated in section 3.3.4 {pg20). Will the proponent reconfirm that
all water quality assessment criteria are based upon the ANZECC Water Quality
Guidelines for Fresh and Marine Waters (1992) and the ANZECC Australian
Drinking Water Guidelines (1996)7 These should also be consistent with the
propased NEPM for contamination assessment.

Response

The EPA Guidelines requested that the proponent assess all contaminated
groundwater against the Draft WA Guidelines for Fresh and Marine Waters 1993
Bulletin 711. Section 3.3.4 of the CER describes the derivation of these
guidelines with regard to the ANZECC Water Quality Guidelines for Fresh and
Marine Walters (1992) as they are effectively the same. The reference section of
the CER has quoted the Draft Australian Drinking Water Guidelines which were
finalised in 1996. The 1996 guidelines are effectively the same as the draft with
no implication to the assessment of the groundwater contamination.

The DEP has not yet endorsed the use of NEHF guideline levels in site
assessments due to outstanding public comment required under the NEPM for the
assessment of site contamination. in lieu of these guidelines the ANZECC "B’
investigation levels are used to trigger further site specific HRA investigations.
The proponent is required to change the criteria (Section 3.4.1, p22) accordingly?

Response

Assessment of the Omex site has been based on comparison with the ANZECC
Environmental investigation B level or Dutch B 1983 criteria in its absence as
outlined in Section 3.3.2 of the CER. The National Environmental Health Forum
Health-based soil investi

soil contamination.

NEHMF guideline values are intended to trigger a site specific HRA and not be used
as site clean-up level values. Appendix B does not indicate if site specific HRA
data has been used to establish clean-up criteria. Please clarify?
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4.1.10

Response

The Heaith Risk Assessment (HRA) performed for the site has proposed the
NEHF Health Investigation Levels (HIL) Exposure Setting A (Standard
Residential) as an acceptable maximum contaminant concentration for protection
of pubiic heaith. The HRA states that local or national established criteria shou'd
be first applied with criteria specifically developed where there is none. The
NEMF “investigation levels provide a trigger to assist in judging whether a detailed
investigation of a site is necessary” from a human health perspective.
Contaminant levels in excess of the HIL do not necessarily represent a risk to
human health. The health levels are akin to ANZECC B for environmental
assessment.

The HRA considered site specific factors and exposure pathways related to the
Omex site. Site lithology is clay with useable groundwater resources at a
significant depth. The site is not located near any sensitive environmental
receptors. The end landuse would be moderate density residential (400 m? Iots)
with minimal land available for home food production and no pouitry.
Groundwater consumption or even access could be excluded via existing
licensing regulations. The contamination exhibited negligible levels of volatile
compounds so excluding the possible exposure pathway of vapour inhalation,
Based on the site specific characteristics of the Omex site, application of the
NEHF HIL value was considered to be a suitable response or clean-up criteria.

It appears from the CER that validation of the major pit will be via visual
inspection. The Contaminated Sites Branch will require validation sampling and
analysis to be undertaken before accepting the pit as being remediated. Can the
proponent detail its methodology for validation assessment and approval?

Response

Vatidation sampling of the pit is outlined in Section 6.3.2 of the CER and will
comprise both a visual inspection and geotechnical testing to confirm insitu soil
and that ali the waste contents have been removed. The top 3.5 m of the pit wall
will also be subject to analytical validation testing as health based soit clean-up
criteria applies to this depth interval.

Can the proponent clarify the source of emissions criteria as noted within the
CER (Executive Summary, pg ii?

Page 15



ﬁf i 15 consulting

DEPARTMENT OF ENVIRONMENTAL
PROTEGTION

Response

Details of the air emissions are shown on Table 7 and are described in Section
3.4.2 of the CER. Sulphur dioxide, lead and fine particulate standards are the
1598 NEPM Measure for Ambient Air Quality. The PAH criteria has been derived
as part of the HRA and is based on toxicological information provided by the US
EPA Integrated Risk Information System.

No criterion exists for benzene which was adopted from levels used in the
remediation of service station sites in WA. This information was provided by the
Contaminated Sites Branch of the DEP.

4.1.11  Although perceived by the public as a real threat/problem section 1.6 gives scant
attention to the issue of air emissions. Can the proponent clarify their position on
this issue?

Response

Section 1.6 of the CER is an introductory section only. Comprehensive
discussion on air emissions is provided in Sections 3.4.2, 4.5, 6.6 and 7.2 of the
CER. The proponent considers air emissions fto be the primary environments!
issue associated with the proposed remediation and as such as provided detailed
assessments and commitments to managing this issue.

In addition the proponent wili commit to additional air emission investigations and
mixing trials (3.1.13) prior to commencing remediation.
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1

INTRODUCTION

OMEX CONSULTATIVE ENVIRONMENTAL REVIEW

PROPONENT’S RESPONSE TO ISSUES RAISED
IN PUBLIC SUBMISSIONS

This document forms the principal summary of the public submissions regarding
the Rehabilitation of the OMEX Contaminated Site, Bellevue.

A number of submissions were received from government departments including:
the Midiand District Police Office, Water and Rivers Commission, Main Roads
Department, WA Health Department, Shire of Swan and the CSIRO {Centre for
Groundwater Studies).

Individuat and group submissions were also reviewed from: the Beilevue Returned
Services Community & Sporting Ciub, Bellevue Primary School P&C Association,
MPL (Environmental Consultants), The Bellevue Action Group, Avon Clean &
Green, The Clean Air Committee, Dingle & Bird (Environmenta Consultants) and
the OMEX Site Remediation Implementation Consuitative Committee.
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2.1

2.11

2.1.2

TRANSPORT

ROAD SAFETY

With increased traffic flows, in particular heavy vehicle movements, concern is
held regarding the safety of local school children and other members of the public.
Children will be the most vulnerable to these changing road conditions,
particularly when walking to and from schocl. it is recommended that this should
invaive;

- employing exira crossing guards at appropriate focations:

- restricting heavy vehicles to designated transport routes at all times;
and research into preferred routes taken by school children.

Wil the proponent implement this?

Response

The proponent will ensure that the contractor responsible for the clean-up keeps
to the designated route and that heavy vehicles operate in accordance with traffic
reguiations. Liaison with the principal of the local school to identify methods to
fimit potential risk will occur. This may include additional warning signs or
crossing guards on Purton Pl. it should be noted that haulage vehicles will not
use Clayton St in front of the schoot.

The proposed route for trucks servicing the OMEX site has been considered
unacceptable by many of the submissions. The Department of Main Roads and
Midland Police prefer the route as follows:

- Exit OMEX site, travel west along Rason Parade:

- Turn right into Clayton Street and travel west;

- Turn ieft into Military Road and travel south:

- Turn rignt into Bushmead Road and trave! west:

- Turn left into Stirling Crescent and travel south:

- Turn left into Great Eastern Highway Bypass and travel east (continue east
on Great Eastern Highway if heading to Mount Walton);

- Turn left into Roe Highway and travel north; and then

- Turn right into Toodyay Road and travel east to the Redhill Landfill Facility.

Will the proponent accept this preferred transport route?
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Response

The proponent recognises the difficulty in making an uncontrolled right hand turn
onto Gt Eastern Hwy from Bushby St. The nearest available controlled right hand
turn onto the highway is at Lloyd St towards Midland. This is a major intersection
and has a right controfied turn which would be suitable for heavy vehicles.
Therefore the proponent considers the proposed exit route from the site should be
changed to Lioyd St rather than the proposed Bushby St access to Gt Eastern
Hwy. The proposed return route to the site is considered appropriate.

in response to the Main Roads and Police alternative route, given that the waste
is not dangerous and will be treated and covered, the proponent believes there is
no real benefit in using this route. There would be an extra 5 km placed onto the
trip which includes a difficult uncontrolled right hand turn from Military Rd onto
Bushmead Rd.

What contingency plans are in place for accidents involving toxic materials
destined for Mount Walton or the liquid waste treatment facility at Forrestdale?

Response

Road transport of treated solid and liquid wastes will be in accordance with
Section 7.7 of the CER which outlines the measures to ensure the waste is
transported in @ manner as safe as possible. Included is the need for an
emergency response plan which is to be prepared by the remediation contractor.

in addition, the State has a plan for such road transport emergencies known as
Westplan Hazmat. The DEP is a primary response agency. The proponent will
provide a description of the material, transport times and routes to FESA with list

of contacts in the event of an incident

Has a suitable transport route been defined for the movement of tiquid wastes to
the Forrestdale liquid waste treatment facility? If so, what is it?

Response

Selection of the transport route to Forrestdale will be based on the DME Guidance
Note T117 as per the solid waste. This guideline recommends that the transport
route is kept to the major road network and that congested and environmentally

Page 3



DEPARTMENT OF ENVIRONMENTAL
PROTECTION

ENVIIOBSWWIT1G0\100CER

RESPONSE4.DQC
Rev. 0

sensitive areas are avoided. The likely route would therefore be south along Roe,
Torkin and then Albany Highways, west along Lake Road and Armacale Road to
the liquid waste treatment facility.

Has the transport of liquid waste from the site been considered in the estimates
for heavy vehicle movements generated by the project?

Response

Vehicle traffic associated with the liquid waste disposal is accommodated in the
daily figure nominated in the CER. There will be approximately 150 journeys from
the site associated with the waste oilfliquor transport compared to some 4,000 exit
journeys associated with the solid component.

The Department of Minerals and Energy (Chemistry Centre, 1994) made
comments that “...the high acidity, lead and PAH levels in the oil waste renders it
a very hazardous material”. What permits will be required for the movement of
treated and untreated liquid and solid wastes from the OMEX site?

Response

Liguid waste will also be treated on-site for pH and tfransported in accordance with
the requirements of the Environmental Protection (Liquid Waste) Regulations
1996. A permit for the transport of liquid waste will be required under these
regulations. '
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21.9

How wifi the determination of waste type (i.e. Class lil, Class IV, Class V etc.) be
managed so that materials end up at the appropriate class landfill? Wil load
sampling and testing be undertaken? (Please detail your response)

Response

Section 6.3.1 of the CER outlines the clean-up strategy which includes
characterisation of the treated wastes. Samples will be taken from the treated
waste prior to transport off-site and tes-ted for relevant contaminants including
leachate potential. Laboratory results will be compared against the Landfill Waste
Classification and Waste Definitions to determine which class of landfill {i.e. Class
I, 1L 1V or V) the material should be disposed to.

The number of samples required to confirm the landfill class of the waste will be a
stastically based method acceptable to both the EPA and landfill operator. A
likely figure is one confirmation sample per 250m® of waste. The waste wil be
tested for a selection of compounds as described in Table 11 of the CER,

Under what specifications and on who's authority, wilt the waste transport trucks
be deemed ‘properly sealed’ as stated in the CER?

Response

Properly sealed as described in the CER is where the waste is securely
contained. This will include the use of tarpaulins, plastic sealing of tailgates and
the practice of underioading. The contractor will be responsible for managing the
transport and ensuring the loads are suitably contained. The Waste Transport
Register which is required to be maintained by the contractor (refer Section 7.7 of
CER) will include a checklist for each load that leaves the site. This will provide
documented evidence that each load has been inspected. The loads will be also
be inspected at regular intervals by the superintendent and EPA representatives
to audit compliance. Audits may occur either on-site or at the landfill facility.

Who will undertake regufar maintenance and conformance checks to ensure the
continued suitability of waste transport vehicles?

Response
As per response 2.1.8. The checkiist will include vehicle identification, driver,
departure time and details/signature of the remediation contractors staff

undertaking the load check. Audit results will include the same information with
the exception of the author's signature rather than the contractor's staff. The
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2.1.10

2111

remediation contractor will need to provide evidence that ait trucks have recently
been subject to a roadworthiness test prior to remedial works commencing.

Liguid commonly setfles cut of ‘solid’ loads during transport. Has ihis been
considered by the proponent and what steps will be implemented for its
management?

Response

Yes it has been considered. It will be the responsibility of the contractor to ensure
that excess liquid waste does not pose a threat to the environment curing
transport. The waste will be treated with imestone or equivalent which will absorh
any excess moisture contained within the waste. The waste will also stand for a
period after treatment. The waste will be examined for excessive moisture
content by the contractor's representative responsible for checking the load and at
random by the superintendent as per the above responses. The accepiance
criteria for the waste is no free liquid and a moisture content of no more than 40%.
In addition to on-site personnel, the landfil operator will inspect incoming loads to
ensure these criteria are being met. The landfii operator will nominate the testing
requirements for determining moisture content.

A similar volume of material as that removed from the site will need to be brought
back in as clean fil. Have these transport movements and their routes been
considered in managing risks to road users and impact on the local community?

Response
The truck estimates quoted in CER included the need to bring clean material back

to the site, however, it is most likely the clean backfill will be sourced from the Red
Hilt tandfill site and backloaded to the site, thus reducing traffic movement,
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3.1

3.1.1

POLLUTION MANAGEMENT

GENERAL ATMOSPHERIC EMISSIONS

To limit issues of perceived bias, will independent professionals be employed to
conduct the air monitoring program during site remediation activities?

Response

The air monitoring is proposed to be part of the remediation contract, and as a
consequence, will be undertaken by the contractor. The results will be
continuously menitored by the superintendent {proponent’s representative) with
regutar summaries provided to both the EPA and Pollution Prevention Division of
the DEP. The superintendent will also undertake air sampling independent of the
contractor to audit the monitoring program. The contractor will be required to
provide evidence of compliance to the air emissions standards nominated in Table
7 of the CER in the form of continuous data logs.

It is expected that dust will be generated when remediation works commence at
the OMEX site. Wil this dust be monitored and reguiarly tested for the
managerment of possible human health effects?

Response

Dust will be measured as part of the continuous air monitoring program. The two
dust components that wilt be measured are total dust and PM,, or the fine
particulate size less than 10 microns or micrometres. The fine particulates
represent a potential health hazard whereas the total dust is a nuisance. Total
dust will be monitored on a regular basis along with fine particuiates PM,, which
will be monitored on a continuous basis.

Given the heterogenous nature of the OMEX wastes, will regular sampling be
undertaken to reassess the emission potential of the progressively exposed
materials?

Response

Sampling to date has shown that the waste materials tend to be layered and
change in character with depth. The surface deposits of the pit tend to contain
more fill with sludges dominating at depth. Previous air studies were based on
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the most contaminated samples obtained at depth rather than a diluted full pit
profile. These studies identified sulphur dioxide as a major air emission.

Air emissions emanating from the pit wili be subject to continuous air monitcring
during the remediation phase. So as different profiles of the pit are exposed, any
air emissions will be detected, quantified and assessed against the air criteria.

The praponent will also commit to undertaking further air emissions testing of the
pit prior to remedial works commencing.  This will invoive testing of the air
emissions from different profiles within the pit. This information will provide the
remediation contractor with background information regarding the air emission
potential for different profiles within the pit and so aid in the management of air
emissions during the clean-up.

Will the detailed air monitoring plan and response strategy be submitted to the
Western Australian Department of Environmental Protection (WA DEP) and
Health Department of Western Australia (HDWA) for assessment of their
adequacy?

Response

The proposed air monitoring program wili be determined in consultation with the
EPA and HDWA to ensure its adequacy. The remediation contractor will be
required to fully comply with monitoring requirements of the final program.

How was the shutdown value of five times the National Environmentat Protection
Measurement for ambient air quality reached (CER, Section 3.4.2 - page 23)?

Response

The five times value or action levei equates o immediate closure of remedial
works. A factor of 5 was applied as nearly all of the criteria apply to daily
exposure, therefore some variation in levels is tolerated as long as the daily value
is achieved. Application of a lower factor wouid introduce excessive conservatism
as the proposed 5 times or action levei is significantly lower than the occupational
level. For example, the public health action level for an instantaneous sulphur
dioxide level is 1 ppm whereas the overal occupational limit for 8 hours of
exposure is 2 ppm.
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3.1.86

3.1.7

It is assumed that a lag period between particulate contamination events {airborne
lead etc.) and results from particulate testing wiil exist. A maximum of 48 hours is
considered appropriate for reporting these results. Does the proponent accept
this time frame and how will results be reported to the iocal community ?

Response

A lag period in air testing will apply to the lead and PAH's as they require to be
collected in a high voiume air sampler whereas the other contaminants can he
tested for immediately. A 48 hour turnaround for lead and PAH's is considsred
appropriate as the nominated air emission standards are for a period of one year
as distinet from instantaneous or even daily values.

Results will be reported two days foilowing the sampling event. It is proposed to
report these results in a monthly summary to the EPA and Pollution Prevention
Division of the DEP. Results could also be accessed by the authorities as soon
as they become available. Air monitoring summaries would be reported to the
community through the current newsletter.

Will the proponent install continuous air guality monitoring devices at intervals
away from the OMEX site to determine the extent off-site impacts?

Response

Air menitoring is proposed at the site boundary which represents the location at
which contaminants will be highest offsite. Monitering will also be continuously
undertaken at the primary schooi for sulphur dioxide which is considered the most
sensitive receptor during operational hours.

Air monitoring is not considered necessary at intervals away from the site as i will
be conducted at the site boundary. Should air emissions at the site boundary
exceed the action level, remedial work will stop. Monitoring beyond the boundary

therefore becomes unnecessary.

It can be expected that remediation of the sites acidic wastes with limestone or
similar alkalis will generate gaseous emissions within the mixing trommel. What
will be done to monitor and treat these emissions?

Response

The air emissions generated from any treatment on-site such as the tromme! will
be subject to the criteria nominated in Table 7 of the CER. Should fugitive
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3.1.9

3.1.10

emissions cause unacceptable air Guality at the site boundary, the remediation
contractor will be required to cease cperations until the issue can be safely
managed.

A particular case study of PAH compounds within urban air (University of Leeds,
UK) highiighte¢ the impact of nocturnal temperature inversions on PAH
concentrations. The report indicated that the levels recorded posed a threat to
human heaith and deserved further analysis.

Sawicki (1976) calculated that a normal person inhaling benzo[ajpyrene at a level
of 1 ng/m3 would be inhaling the equivalent of 1 cigarette a day. Over the 12 hour
period of the inversion inhalation of benzo[alpyrene would be equivalent to that
associated with around 20 cigarettes.

Source:http://www.chem.!eeds.ac.uk/DaDers/htmi/Dahmosaic/sectionB 5.htm]

Have the impacts of temperature inversions on contaminant concentrations been
considered in the CER? Will monitoring be conducted on a 24 hour basis so as to
define the occurrence and effects of any such event?

Response

The contractor will not be permitted to operate at night and thus emissions at night
are not expected to approach those produced during the day. The air monitoring
program will continue throughout the night during the remediation phase.
Atmospheric conditions will be monitored as part of that program. Should
inversions reduce air mixing capacity, the monitoring program will pick up the
corresponding elevated contaminant levels.

The health implications from benzo(a)pyrene have been assessed as part of a
health risk assessment. The inhalation criteria derived for the site is based on an
incremental fifatime risk of developing cancer at a probability of 1 in 100,000 from
a full year of exposure, 24 hours a day for 365 days. Given that the remedial
works are for less than four months at 60 hours per week, the health derived
criteria assumes nearly 9 times more than the amount of expected exposure. The
level of risk is considered acceptable from a public health perspective and is

comparable to being struck by lightning (3 in 100,000 risk)

Why hasn't a buffer zone been considered appropriate for the management of
human heaith risks at the OMEX site?
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3.1.1

3.1.12

Response

The Omex site does have a buffer zone surrounding the major pit of 60 m to the
nearest street boundary (Clayton Street). The residences immediately on the
western boundary of the pit along Henkin Street have now been demolished or
vacated prior to the remediation as they were considered to be too close to the
remedial works. The eastern part of the site is bounded by a service station and
sporting complex.

Considering the possible human health and social impacts associated with the
emission of toxic and nuisance gases from the OMEX site why hasn't a review of
air modelling data been included within the CER?

Response

Wil acid gas monitoring be incorporated into the proposed air emission monitoring
program? s the formula used to derive alert and action levels (Table 7) suitable
for application to these substances?

Response

As acid vapours have not been detected in the air emission work to date, air
criteria relating to these substances have not been set. Table 7 of the CER
outlines the contaminants of concern. Section 7.2 of the CER acknowledges that
the EPA may request testing for other possible contaminants at the initial stages
of the clean-up.
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3.1.13

3.1.14

3.1.15

How does the propanent justify discussing the implications of ‘dilution effects’ on
airborne contamination when detaits of the local airshed are unknown?

Response

The air quality of the local airshed has been subject to some monitoring in the
past. Background air monitoring has been performed for total dust, heavy metals,
acid gases, volatiles, organic compounds and PAH's. Testing upwind of the site
has shown low leveis of dust, lead and acid gases (hydrochloric, sulphuric and
nitric acids). The acid gases were derived from the respectives ions in solution
and did not represent actual concentrations and are most likely related to salts
(CCWA Report 97EH0318).

Dispersion of air emissions will occur on-site due to the processes of atmespheric
mixing. This will result in a dilution of airborne contaminant concentrations at the
site boundary. The level of dilution will be a function of meteorologicai conditions,
the prevailing wind and the proximity of the site boundary to the working face of
the pit. Background monitoring has shown the local airshed to be relatively free of
atmospheric contaminants, therefore there is assimitative capacity in the Omex
airshed for air emissions generated from the remedial works,

Will the proponent consider increasing the number of air monitoring sites to
include all site boundaries and sensitive use areas such as the Beilevue State
Primary School?

Response

Pt a3 Te It

consiger

Section 7.2 of the CER commits to monitoring inside the site, on the downwind
side of the site boundary and at the primary school. The proponent will
increasing the air monitoring program to include all site boundaries shouid this be
considered to be justified.

Wil the proponent consider implementing work restrictions based on the
monitoring of meteorologicai conditions? (ie. stop work at the site and initiate dust
suppression measures when wind speeds exceed X knots for a 15 min average,
or when dry and windy conditions are predicted by the Weather Bureau)

Response
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3.1.16

3.2

3.2.1

Work restrictions will apply when the air emissions cannot be safely managed
within or below alert/action levels at the site boundary. Remediation activitr’es will
be managed using actual air emission data rather than reliance on meteorclogical
information.

International standards list suitable benzene exposure levels at between 5 ppb
and 10 ppb. Have professional toxicologists reviewed the criteria for selecting
1000 ppb as an appropriate rate for day exposure?

Response

The 1,000 ug/m® (as distinct from ppb) benzene concentration is for daily
exposure and is been based on levels previously considered acceptable by both
the DEP and HDWA in WA for the temporary scenario associated with
remediation of a service station site. The nominated criteria includes any
additional benzene emissions related to the adjoining service station. Lower
international standards are based on long term exposure. As benzene is a
carcinogen where risk is related to cummulative dose over long term exposure,
such standards are therefore more stringent.

ODOURS

When considering the issue of odour a clear distinction needs to be made
regarding emission levels which are designed to protect public health and those
which may provide a nuisance to the community. As we know, ‘safe levels’ do not
necessarily mean nuisance or odour free. Omission of such information may
send the wrong message to the community. How will the proponent manage this
relationship?

Response

The proponent acknowledges that the community will equate odour as a human
health risk anc the proponent wil! endeavour to communicate the fact that this is
not the case.
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3.2.2

3.3

3.3.1

3.3.2

Even though monitoring results were below the adopted guideline levels, gas and
odour emissions from the BP fuel station remediation operations at Guildford
recently caused the evacuation of the Guiidford Primary School. it is reasonable
to assume that a similar outcome may befail the OMEX project. What plans are in
place to handle similar concerns from the community surrounding the OMEX site?

Response

The proponent proposes to consult with the principal of the Bellevue Frimary
School to ensure that the school is fully informed with regard to the remediation.

The decision to remove children from the Guildford Primary School was voluntary
as the remediation did not represent a risk to child health. The Bellevue Primary
School is approximately 300 m from the Omex site whereas the Guildford Primary
School was less than 100m from the fuel station. The proposed air monitering
program will include the school site.

SULPHUR DIOKIDE

Sulphur dioxide emissions from the OMEX site are expected to be at low levels.
However, children of the Bellevue Primary Schoot will be exposed to these gases
during travel to and from school and whilst at school. Bearing in mind the
susceptibility of children to such irritants and the general disruption it may cause
during the school day how will these effects be minimised?

Response

if the criterion for sulphur dioxide is met at the site boundary people will be able to
go about their normal business in the surrounding area. The criterion for sulphur
dioxide has been derived with sensitive groups such as children in mind.

The results of previous and current studies on the OMEX site hold a common
view which indicates the presence of suiphur dioxide in the evolved gases. From
these studies and an understanding of the chemical characteristics of sulphur
cornpounds we can say.

- sulphur dioxide is known to evolve from the OMEX waste material:

- sulphur dioxide does not have long term stability;
- sulphuric acid does not decompose to form sulphur dioxide;
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- high levels of sulphur are present in the waste: and
- the form in which the sulphur occurs (speciated analysis) in not known.

When considering these points the most tikely origin of sulphur dioxide is the an-
going oxidation of reactive sulphide minerals, similar to the effects commonly
experienced in Acid Mine Drainage (AMD). If this is the case, then sulphuric acid
could be actively produced at the site and not exist as a residue from original
processing, as stated in the CER.

If sulphides are indeed being oxidised within the wastes then the pumping of
waters from the waste pits will exacerbate the problem when atmospheric oxygen
comes in contact with the presentiy oxygen deprived sulphides. Similariy, further
disturbance of wastes by excavation and stockpiling could also add to this acid
generating prccess.

The studies to-date have not adequately defined the types of sulphides present
within the OMEX wastes. It is therefore recommended that further studies are
undertaken to define the chemical and physical properties of the sites sulphides.
This information will determine if:

- sulphide waste materials release suiphur dioxide on atmospheric exposure,

- sulphuric acid is being produced at the site by the oxidation of reactive
sulphides; and

- the proposed remediation program is suitable for the management of sulphur
dioxide emissions. ‘

Will the proponent undertake further studies into the characterisation of OMEX
site waste based upon the above comments?

Response

Testing undertaken to date on the waste sludge has been for total suiphur and
indications are that it is in the form of sulphate rather than sulphide. However the
proponent will confirm the form of the sulphur on ‘fresh’ waste samples as part of
@ proposed testing program related to air emissions from different depth profiles
within the pit.
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3.4.1

3.4.2

343

GROUNDWATER

Cancerns have heen raised regarding exposure to contaminated groundwater via
bore water extraction (i.e. the irrigation of Goodchild Oval). How are the
environmental and human health effects of contaminated groundwaters being
addressed by the proponent?

Response

The mechanism for preventing exposure to contaminated groundwater is by
exclusion where the Water and Rivers Commission (WRC) through current
licensing provisions can prevent groundwater use. Once groundwater quality is
acceptable for irrigation purposes, this caveat will be lifted. The Goodchild bore
will uitimately become affected in approximately 25 years at which time it may be
closed should the quality be unsuitable for its current use.

From an environmental perspective, the rate of movement of the groundwater
plume and the processes of biodegradation and dispersion will ensure the Helena
River is not affected, which is considered to be the primary environmental
receptor downgradient of the Omex site.

To ensure that the integrity of the 30 m deep subsurface containment wall is
maintained pngoing monitoring is recommended. Can the propanent defing this
monitoring strategy? (please detail your response)

Response

The proposed monitoring strategy for groundwater is outlined in Section 6.5.2 of
the CER which would be finalised in consultation with the WRC and EPA. To
confirm the integrity of the wall, monitoring will continue immediately outside of the
wall for its entire lifespan at a frequency determined in consultation with the WRC
and EPA,

Due to the concern of locai residents regarding contaminated groundwater it is
recommended that the proponent commit to a five year post remediation
monitoring program of the 15 nearby groundwater bores. Can the proponent

detail their response to this?

Response

Response as per 3.4.2.
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3.4.4

3.45

346

In regards to the proposed dewatering of the site, has the proponent considerad,
the extraction rates and flow volumes which are required to

- effectively de-water the site;
- meet the capability of liquid waste transporter’s; and
- meet the on-site liquid storage capabilities.

Should variations to ptan produce liquid waste volumes in excess of handling
capabilities what emergency responses wilt be implemented?

Response

The pit contents are expected to exhibit relatively low permeability. Dewatering is
achievable but may take some time to compiete, The expected liquid recovery
rate from the pit is estimated at 30% which equates to some 1,300 m®. On-site
storage will be kept to a minimum and the remediation contractor will design the
on-site storage facitities with this in mind.

The volume of liquid removed will be in part a function of the approach of the
contractor. !t will be the responsibility of the contractor to address all of the above
matters and have in place contingencies to address farger volumes of liguid.
Appropriate confractual provisions will be incorporated in the tender documents.

Seasonaily perched groundwater is common within the Guildford Formation.
Have these features been considered when examining possible contaminant
pathways?

Response

Perched groundwater together with all other potentially impacted aguifers have
been considered and investigated as appropriate. Perched water accumuiates at
the surface of the low permeability Guildford Clay soil during and after high rainfall
evenis. |t accumulates only within low lying areas of the site and dissipates
completely in summer by evapotranspiration. Perched water has not been
intercepted near the surface of the major waste pit.

It should be noted that several of the water quality guideline vaiues presented
within the CER exceed Australian Drinking Water Quality guideline levels (Table
8). Although the Australian, Western Australian and NHMRC/ARMCANZ water
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347

quality guidelines have been referred to in section 3.3.4 it is not clear why certain
values have been included in Table 6. Can the proponent explain the criteria
used in selecting these vaiues?

Response

The assessment of groundwater contamination is primarily based on protection of
the resource as a potential drinking water supply or for recreational contact such
as the filling of domestic swimming pools. The WAWQ Guidelines for Raw Water
for Drinking Supply have been used as the assessment criteria. These criteria
are the same as the 1992 Australian Water Quality Guidelines (ANZECC). Where
there are no WAWQ or AWQ Guidetines for TEX volatiles, the NHMRC value for
drinking water is applied. For TPH fractions the 1983 Dutch B criteria are used
due to the absence of WAWQ/AWQ and NHMRC criteria. Where TPH fractions
are not available, the 1994 Dutch Intervention criteria are used (no Dutch B
criteria).

With regard to nickel which was identified as the main heavy metal contaminant in
the groundwater, the lower NHMRC value was used for modelling purposes rather
than the WAWQ/AWQ Guideline. Application of a lower limit for nickel ensures
that no potential users ever come into contact with nickel contamination in excess
of the WAWQ Guidelines. '

The hydrogeology and biogeochemistry (interactions between geology, chemical
reactions and microbiota) at the OMEX site are complex, this is largely due io the
wide range of contaminants and interspersed clays and sands beneath the site,
As a result, defining groundwater and contaminant movements is difficult. Has
the proponent considered the following points:

3.4.7(a} What are the seasonal variations in groundwater conditions within the aquifers

beneath the OMEX site?

Do these changes effect groundwater fiow directions and vertical head
differences?

Have these variation been considered in regard to groundwater modelling,
velocity estimates, contaminant movement and the placement of monitoring
wells?

Response
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3.4.7(b)

Flow directions: the groundwater flow directions in the two aquifers (Guildford
Clay: superficial aquifer and the Leederville Formation aquifer) have been
clearly determined from numerous groundwater investigations.  For the
Guildford Clay, flow direction is towards the scuthwest and does not change
seasaonally.

tor the Leederville formation, fiow directions from potentiometric head contours
(confined aquifer) have been plotted based on the results from many hores
slotted at similar levels in the same part of the aquifer. Flow direction is also in a
southwesterly direction with no seasonal variation.

Seasonal variations in water levels: several years of data are available from
the GSWA and Golder reports. Vertical head differences are smail between the
two aquifers, generally a downward head potential exists in winter with the
reverse apparent in summer. Vertical head gradients only imply the potential for
movement and not actual movement. The presence of horizontal low
permeability zones (clay/silt beds) largely prevent any vertical movement of
groundwater even if a large vertical hydraulic gradient or head is present.

These variations have been considered in the groundwater fate and transport
model.

The Upper Leederville Formation (ULF) is referred to as being ‘confined’
(Section 6.2.1) and yet contamination has readily migrated to this zone, this
suggests that at best the ULF is semi-confined. Given these restits is there
enough evidence to suggest that contaminants will not penetrate to the desper
Lower Leederville Formation (LLF)?

Response

Connectivity between aquifers and groundwater contaminant movement:

Ail the investigations to date show clearly that the leachate movement from the
major pit is density driven, and therefore minor hydraulic head differences are
insignificant to the flow path taken by the leachate. The density of the
contaminated water in the pit is very high compared to that of the adjacent
groundwater in both aquifers.

The leachate has very slowly migrated from the base of the pit {about 8 m
depth) via a near vertical pathway through interfingering sandy clay and clayey
sand beds within the lower part of the Guildford Clay to a depth of about 16 m.
Below this depth the leachate then enters a 10 m thick bed of sand in the upper
formation of the Leederville aquifer and moves to the base of the sand where it
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3.4.7(c)

encounters a solid black marine clay. At this stage the plume of contaminants
are dituted further and move by advection (with groundwater flow) in the upper
Leederville Formation sand bed or ULF.

The black clay forms an effective base to the shaifow flow system, and so forms
a continuous barrier to contaminant leakage into the lower Leederville Formation
or LLF. All investigations to date show no evidence of leachate movement
through the black clay base. 1t is important to note that the migration of the pit
leachate through the lower Guildford Clay clayey strata into the upper
Leederville sand bed resuits in a large reduction in contaminant concentrations
observed within the upper Leederville sand bed.

The black clay base has proved to be laterally continuous over the area and
there is no evidence of a hydrogeologically significant facies change (change
from clay to permeable sand) or the presence of incised channe! sands
breaching this clay bed. [t is considered that there is sufficient direct evidence
that contaminants will not penetrate the black clay underlying the ULF and so
enter the LLF. Future monitoring of existing bores specifically screened within
the LLF will demonstrate this assumption. The future remediation of the site will
be confined to the top 10 m of soil within the Guildford Clay and will not
encroach into the ULF or interfere with the top of the black clay base at 26 m
depth below surface.

No information was presented on head gradients between the sites underlying
aquifers. If head gradients are ‘upwards’ then contaminant migration
downwards would be via fluid density. However, the report defines the site area
as a recharge zone (Section 3.3.4) suggesting a positive downward flow.
Considering this, is it possible that a higher potential for downwards contaminant
migration may exist than that quantified in the CER?

Response

A full explanation of on-site head gradients is provided in the GSWA report which
is also noted in response 3.4.7.a. Groundwater dynamics are being driven by
fluid density rather than head gradients. The term recharge area used in the CER
refers to input from the Guildford Clay into the upper Leederville Formation which
occurs over a large local area rather than just specifically to the site. The CER
has described the contamination status based on field observations which are the
best measure for quantifying contaminant migration.
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3.4.7(d)

3.4.7(e)

3.4.7(f)

3.4.7(g)

Do the contaminants within the groundwater beneath the site reflect those
found within the major pit?

Response

Chemical data: The contamination in groundwater in the ULF directly reflects
the contamination in the major pit. Processes of natural attenuation in the
aquifers, outlined above, has reduced levels of some compounds to below
contaminant concern criteria. Nickel was found to be the only metal found in
groundwater immediately downgradient at a significant concentration. It was
therefore sefected for modelling purposes. Elevated sulphur concentrations in
groundwater are the best indicator of the presence of the plume, however the
sulphur levels in groundwater do not present an environmental or human heafth
risk.

Given the limited data presented on the characteristics of the LLF are the
monitoring wells within this aquifer appropriately located so as to intercept
groundwater flow (and associated plumes) from the main pit?

Response

This is explained in response 3.4.7.b.

Traces of sulphide compounds within the LLF are described in the CER as being
related to the pyritic nature of aquifer materials (Section 4.4.2). Considering that
oxygen would drive any pyritic oxidation and be important in bicdegradation of
hydrocarbon compounds have in-situ dissolved oxygen concentrations been
recorded?

Response

There is excellent evidence of the oxygen status of the groundwater available
from hydrogeoiogical logging of aquifer core samples. The ULF strata are
clearly oxidised whereas the LLF strata show no evidence of oxidation of
oxygen-sensitive, naturally occurring minerals such as glauconite and pyrite.
This clearly shows that oxygen-rich recharge water of the ULF has not impacted
the LLF aquifer. Furthermore, the LLF can be considered to be a separate
aquifer flow system to that present within the ULF and Guildferd Clay.

Given that variations in borehole configurations and pumps will deliver
groundwater of different chemical concentrations from the same polluted aquifer
and that low abstraction bores {common within the Perth area) are hard to
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police, are restrictions on groundwater abstraction feasible for local residentiai
bores?

Response

Restrictions on groundwater use.

Groundwater investigations have shown that the extent of the groundwater
plume is laterally quite small and the impact on Groundwater guality is minor
compared to drinking water quaiity guidelines. The zone of impact offsite is
restricted to the upper Leederville Formation - ULF (10 m sand bed) and that the
superficial Guildford Clay aquifer has not been impacted offsite at all.

It should be noted that the source of contamination will be removed as part of
the remediation and that the worst of the contaminated groundwater in the ULF
has been isolated already by the cement/bentonite containment wali. Long term
contaminant concentrations in the ULF outside and downgradient of the wall are
expected to reduce to insignificant levels through the processes of natural
attenuation (as outlined in the groundwater fate and transport model — Appendix
C of the CER).

Restrictions on groundwater usage are achievable as the Guildford Clay
provides poor yields of unsuitable quality which is unlikely to be developed.
Even should a shaliow bore be privately installed into the Guildford Clay, the
water obtained from the bore would not be contaminated. The ULF does
provide a reasonable source but would require a licence and could only be
accessed with a drill rig. Therefore the proponent believes that restrictions on
groundwater abstraction are feasible for portions of the groundwater that are
contaminated.

3.4.7(h} Can the proponent provide audit monitoring of groundwater to show that values
used within modelling predictions are reasonable and that contaminants do not
migrate in other directions?

Response

The groundwater model incorporated the known hydraulic parameters of the
aquifers and the known chemical composition of wastes in the major pit. Audit
monitoring of groundwater chemistry outside of the pit shows general agreement
between the modelled (time zero) and observed contaminant parameters,

3.4.7() What are the post-remediation groundwater monitoring strategies and
associated costs?
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3.4.7(j)

3.4.8

3.9

3.51

Response

The post remediatior groundwater strategy is outlined in Section 6.5.1 and 6.5 2
of the CER and previously stated in response 3.4.2. The cost to undertake
annual monitoring would be expected ta be in the order of $5,000 per event.

Should soit permeability be high enough, vapour extraction bores located around
the perimeter of the pit may limit potential vapour emissions during excavation.
Have vapour extraction bores been considered?

Response

Due to both low soif and waste matrix permeability, vapour extraction weuld be
ineffective.

What is the expected service life of the bentonite contamination barrier?

Response

The projected iifespan for the bentonite wall is 100 years which is well beyond the
time frame for remediating the groundwater. Should the wall develop leaks after
this period, the rate of contaminant influx into the aquifer would be insignificant
compared to the groundwater flow,

SURFACE WATER

The remediation of contaminated materials from the OMEX site must be managed
S0 as not to create secondary cantamination problems. Can the proponent
highlight their approach to surface water management?

Response

Surface water management is outlined in Section 7.6 of the CER. The exact
details will be determined at the remediation stage and will be controlled through
the contract. The remediation contractor will need to address this requirement in
their tender submission.
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3.6

3.6.1

36.2

36.3

SOIL

The lead results of Cleanaway's triai waste analysis of 5,000 mg/kg differs
markedly to the CER (Table 11, page 33) which quotes lead ievels of 1.200
mg/kg. Can the proponent explain this variance?

Response

Cleanaway performed a test on the same material from bore OM2 which is
detailed in Table 11. The OM2 sample is made up of the full compiement of 9
continuous core samples taken over the entire pit depth. On the otherhand, the
Cleanaway sample is a composite made up of only 6 of the 9 obtained core
samples. As the Cleanaway sample is the same location as OM2 but represents
only 2/3 of the pit profile, it was not included in the CER. The Cleanaway resuits
are reasonably consistent with OM2 with the exception of lead which is 4 times
higher. However this lead levet is within the same order of magnitude and simply
represents normal variation seen in samples.

Sections 4.3.7 and 4.4.1 state that Minor Pit No. 3 does not contain contaminated
waste derived from the OMEX site. Section 6 does not indicate if this pit will be
remediated. Will the contamination from this pit be removed at the same time as
other works?

Response

Minor Pit No. 3 contains plaster waste and does not require remediation from an
environmental or human health perspective.

Section 6.4.1 of the CER states that clean-up will take place to a depth of 3.5m,
however, Figures 10 and 11 illustrate that depths up to 7.0 m will be excavated.
Can the proponent explain these discrepancies and define the correct depth of
site clean-up?

Response

The waste contents of the pit which goes {0 a depth of 7 m will be removed,
Contaminated soil surrounding the pit as distinct from the pit contents wili be
removed to a depth of 3.5 m. There exists the potential for soil contamination ‘o
remain below a depth of 3.5 m, however this is expected to be of minor in extent
based on recently completed additional environmental investigations on the soil
surrounding the pit.
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364

3.6.5

3.6.6

How was the depth of excavation (3.5m) determined? Why has it been seen as
appropriate to leave approximatety 50% of the estimated waste materials in-situ?

Response

The contents of the pit will be fully removed to approximately 7 m, only soil
excavation is to be limited to a depth of 3.5m. The depth of 3.5m for soil
excavation was chosen based on the outcome of a health risk assessment which
concluded no risk to human health below this depth.

In regard to the contaminated soil around the main pit that does not require
treatment:

in what manner will the materiat be stockpiled,
- how long will it be stored?:

- will the material be covered? and;

- where will the stockpites be located?

Response

The contaminated soil will be stockpiled on a hardstand area of timestone and
covered if required (dependent upon the dust generation potential). Stockpiles
will be kept damp at all times with the use of sprinklers. The exact location,
duration and method of storage will be determined by the remediation contractor.
Such details form part of the works program which will need to be approved by the
EPA before commencement of the remediation phase (Commitment No.1). Sail
stockpiles will be removed as soon as practical following confirmation of the
contamination status for disposal approval. The timeframe is dependent upon site
activity but is unlikely to be more than a number of days.

An alternative to soil stockpiling is to characterise the soil insitu and excavate
directly into the disposal trucks. This method would remove the need for
stockpiting but is contingent on acceptance by the iandfit! operator and the EPA.

Given the high oil content, how has it been determined that the waste sludge will
remain sofid enough for effective excavation, treatment and transport?

Response
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3.6.7

36.8

3.6.9

A large amount of the free liquid will be recovered prior to excavation. There
exists the potential for the solid waste to be excessively wet and unspadable.
However this does not mean that the material cannot be excavated. The
contractor will choose appropriate machinery to allow effective excavation. To
assist in the handling aspect, limestone may be introduced into the waste to aid in
its removal and with neutralisation.

Will vibrations and movement of the sludge cause liquid to settle from the waste
materials? How will this effect the excavation and on-site freatment of the ‘solid’
wastes”?

Response

Separation of liquid may occur during the excavation process due to setlement.
The remediation contractor will be required to remove any liquids that form in the
pit. This will not affect the excavation process and is considered a management
issue,

Did initial investigation drilling continue untl no contamination was recorded?
(Provide log details)

Response

The 1995 GSWA investigation drilled up to a depth of 7.7 m below the pit. The
contents of the pit extended to a depth of 7 m where natural sand was
encountered. This sand was contaminated but at an order of magnitude less than
the sludge waste. Driling outside of the pit but on the boundary has been
completed to depths of 30 m where low level soil contamination was observed
within definite layers up to a maximum depth of approximately 24 m. Logs are
attached.

What has been the fate of contaminatec soils removed from the site during the
construction of the bentonite containment wall?

Response

The soii removed as part of the containment wall construction was disposed to the
appropriate class of landfill after soil and TCLP testing as per the 1996 Landfill
Waste Classification and Waste Definitions. Most of the soif was disposed to the
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Class It tandfill at Fiynn Drive in Wanneroo with a smal
material taken to Red Hill.

b amount of Class 11
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4.1

4.1.1

41.2

413

GENERAL ISSUES

HEALTH AND SAFETY

All matters having an effect upon the health and well being of the public should
also require HDWA approval. Wil the proponent take this opportunity to review
remediation strategies with the HDWA?

Response

The proponent through the environmental approval process will seek advice from
the HDWA on ail matters reiated to pubiic health arising from the proposed
remediation of the Omex site. HDWA will be consuited on all remediation
strategies forwarded at the tender stage.

Has the proponent developed an education ard information strategy to ensure
that the community has regular access to relevant information during the
remediation project? Has the proponent considered?

- noticeboards showing current air monitoring results?;

- an on site information facility where the public can have their questions
answered?; and

- regular community forums?

Response

The proponent will regularly inform the pubiic on the remediation of the site
through a newsietter which has been used for the consultation phase. The
current hotiine will be maintained to fieid guestions and community forums or field
days wifl be held to provide an update on progress and for public input.

An instantaneous sulphur dioxide level for the site boundary will be displayed on a
screen outside the site offices for public interest,

The description of the toxicology of site contaminants seemed very superficial.
Can the propenent provide an outline of symptoms for exposure to the chemicals
within the OMEX waste so self assessments can be undertaken?
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Response

The primary acute health hazard associated with the Omex waste is from
exposure to sulphur dioxide which will not be aflowed to reach levels harmful to
human health.

Should members of the public beiieve their heaith has been compromised from
the remediation of the site they should consult immediately with a professional
health care worker such as their doctor and/or the HDWA rather than reliance on
a self diagnosis checklist.

4.1.4  Recent toxicological information suggests that PM 2.5 (particles larger than 2.5
microns) is the more potent contaminant particie size. PM 10, as presented in the
CER, is a major concern in regards to nuisance factors such as dust and debris.
How has this particle size for the monitoring of particulate contamination been
selected by the proponent? {i.e. what is the suspected size of contaminant
particles from dried leachate and waste sludge)

Response

The particie size selection of PM, is based cn the criteria nominated in the 1988
National Environmental Protection Measure for Ambient Air Quality. This vaiue
includes aif particie sizes less than 10 um which includes the PM, . fraction.

4.1.5 The OMEX site is a 40 year old problem. Over this time the local pepulation and
surrounding environment have been expeosed to varying degrees of contamination
emanating from the site. Has the proponent considered the cumulative impact
that the proposed remediation may have on human health?

Response

The purpose of the remediation of the Omex site is to remove the potential
environmental and human health legacy associated with the contents of the major
pit. The issue of potential cumulative impacts relates primarily to workers or fong
term residents who lived near the pit when it was open to the atmosphere. it is
not possible to quantify the exposure of residents to contamination from the Omex
Site or other industrial sites in the past due to an absence of monitoring.

The criteriza employed to protect public health during the remediation is
conservative and is considered acceptable for long term residents.
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417

418

42

421

Has the proponent considered conducting *baseline’ medical testing of the nearby
residential population?

Response

Yes. However, this is not considered hecessary as the criteria employed to
protect human health during the remediation is sufficiently conservative. The
proposed remediation has been subjected to a health risk assessment and is
considered protective of human health and as a consequence baseline medical
testing of residents is not considered necessary.

In support of an informed and consistent approach to human health issues will the
proponent establish a referral service of local medical practitioners who have
been briefed on the possible health effects associated with the OMEX remediation
project?

Response

The HDWA is fully cognisant with the potential health impacts associated with the
Omex waste material. This information will be available to local medical
practitioners should they require it.

The QH&S Standards used in calculating exposure limits have been designed
around 8 hour exposures. Local residents will be exposed for up to 24 hours. Wil
the proponent reassess the safety levels based on this information?

Response

Table 7 of the CER nominates levels protective of both occupational and public
health. The 8 hour value applies to occupational groups only, more stringent daily
or 24 hour values are applied for public health (an additional 1 hour value applies
for SO ’

SR AP N

CONTINGENGY PLANNING & EMERGENCY RESPONSE

The community surrounding the OMEX site needs to be made aware of the
emergency plan (CER Section 7.9) and any actions which may be required in
order to respond effectively. How will the proponent conduct this education?
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4.2.2

4.3

4.31

Response

At the Public Open Days during the community consultation period the propenent
{DEP) committed to meet with each resident, immediately adjacent to the site
(within 150 to 200 meters of the major pit). These meetings will provide an
opportunity to discuss; emergency plans, mechanisms for communication and
complaint handling procedures for activities on the site.

Can the proponent clarify the emergency ‘evacuation’ and ‘all-clear' criteria ag
these have not been addressed within the GER?

Response

The proponent (DEP) is a primary response agency under the State’s Hazardous
Materials Emergency Management Scheme (Westplan Hazmat). In the event of
an emergency at the site this scheme will be activated. Any evacuation will be
conducted in accord with these arrangements. Health Department of WA zre
authorised under this scheme to order the evacuation of residents and alternately
provide the “ali clear”,

The proponent commits to providing all relevant information ‘o Fire and
Emergency Services in advance of any work

This is consistent with response detailed in 2.1.3

SECURITY

To prevent the public (particularly inquisitive children) coming in contact with
contaminants at the site access must be actively restricted. How will the

proponent secure the site to ensure pu
Response

Once site remediation is underway, public access will be prevented through the
provision of secure perimeter fencing and security patrois as outlined in Section

7.9.2 of the CER. Signage will be placed on all site boundaries warning of the site
contamination.
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441

4.5

4.5.1

NOISE

Studies have shown that children can be easily distracted. What effects will the
noise of heavy vehicular traffic have on the concentration of students at the
Bellevue Primary School and how will these effects be minimised?

Response

The Bellevue Primary School is currently situated on a main road with traffic
volumes of 7,500 VPD. Trucking operations associated with the site remediation
will increase this value by 2%. The cumulative impact from vehicle noise is not
considered significant.

CLARIFICATIONS AND OMISSIONS

Particular omissions and inconsistencies within the CER have been noted. Can
the proponent comment on the following?

- Some materials presented in Section 3.2 were superficial and out of context.
- pH was omitted as a performance indicator for the remediation strategy
(Section 1.7 - Table 3) but included as a pH of 8.0 in section 6.3.
- The soil response levels presented in Tabie 5 omit benzo(a)pyrene and
total phenols. ‘

Response

Section 3.2 represents basic information only. Some of the information related to
aguatic organisms is not relevant to the Omex site.

For remaining sail, the acceptable pH is between 5 and § as outlined in Table 5 of
the CER. The pH value of 8 applies to the treated soild wastes destined for

landfill disposat.

The total phenol and benzo(a)pyrene levels were inadvertently omitted from the
praposed HRA based response level. The values which are to be applied are the
Health Based Soil Investigation Levels in Table 5 of the CER which are 1 mg/kg
for benzo(a)pyrene and 8,500 mg/kg for total phenols,
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452

4.5.3

454

4.55

Will the retaining wall near bowling green C at the Bellevue Returned Services
Community & Sporting Club be affected by excavations at the site? If so, what
contingencies will the proponent put in place if this wall has to be moved during
site remediation?

Response

The remediation contractor will be responsible for maintaining the retaining wall
during the excavation process. Should the wall be damaged to access
contaminated soil, the contractor will be required to repair any damage back to the
original state. Contaminated soil does not extend below the bowling green and
will therefore not need to be disturbed during the remediation.

Table 7 currently displays a combination of pom and pg/m3 units for air
emissions. Will the proponent ensure that the standards, alert levels and action
levels for air emissions are directly comparable to analytical result?

Response

The units nominated in the CER will be comparable to air monitoring results as

nd action leveis.

w
jab]
oM

wall as the standards, alert lavel

Wil the remediation of the OMEX site include removal of contaminated soils on lot
136 and lot 1307

Response

Contamination related to Omex waste from Minor Pit No 1 will be removed as part
of the site clean-up. Contamination related to non-Omex waste noted in Sections
4.3.7, 4.3.8 and 4.3.9 of the CER will not be addressed as part of the proposed
remediation.

Considering that the operation of dump trucks and excavators will necessarily
uncover substantial portions of the sites wastes can the proponent clearly define
the method by which waste material will be excavated from the site to minimise
exposure?

Response

The proposed excavation program is outlined in Section 6.3 of the CER. The
remediation contractor will be required to manage air emissions to those levels
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457

4.5.8

nominated in Table 7 of the CER. Management techniques are outlined in
Section 7.2 of the CER.

As with any other project, proposed works do not always go according to pian. in
the case of toxic waste remediation this raises a significant level of uncertainty
regarding the issues of human health and environmental protection. Who will
oversee the activities being undertaken by the proponent to ensure they meet the
commitments defined within the CER?

Response

The party undertaking and responsible for the performance of the clean-up is the
remediation contractor and the contractor will be required to meet the
requirements of the contract which will include measures to protect human heaith
and the environment. The proponent will oversee the remediation program
through its environmental supervisor or superintendent and the superintendent will

‘ensure that the contractor conforms to its contractual obligations. An EPA

representative will have access to the site and will undertake auditing of the
operations.

Can the proponent provide the worked matrix used in the selection and rejection
of the remediation options presented within the CER?

Response

Selection of the proposed remediation option as been derived from a number of
sources including previous work performed on the project and the
recommendation of the Contaminated Sites Branch of the DEP. This is all
outlined in Section 5.3 of the CER.

Based on the recommendations made in the Golder and DEP reports and
following a review of technologies outlined in the CER, the preferred approach
which best satisfied the key requirements (Section 5.1 of the CER) of the
remediation was the landfill disposal option. Four approaches to excavating the
waste were evaiuated which is described in detail in Appendix E of the CER.

However, contractors will be able to propose any remediation option on the
proviso that it satisfies the standards approved by the EPA and the environmental
conditions for the project.

The successful implementation of any subjective ranking system requires a high
level of professional judgement to reduce the vagaries inherent in this approach.
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4.5.10

4511

Was the development of the sefection criteria and their relative weighting's
conducted by professionals  with appropriate  experience, expertise and
qualifications?

Response

All evaluations pertaining to selection of the preferred remediation option were
undertaken by environmental and engineering professionats from government and
two recognised consulting firms with extensive experience in contaminated iand
remediation.

Will the proponent remove this waste from the Adeiaide Street Landfill in
conjunction with the remediation of the OMEX site?

Response

A stated in Commitment 1 and Section 4.2.3 of the CER, the proponent will
remove the waste from the Adelaide Street Landfill once the waste can be readily
accessed. This may not be performed at the same time as the clean-up of the
Omex site,

However the proponent recommends that appropriate checks be placed on the
landfilf's licence to ensure that the overburden is removed within a reasonable
time frame. A notification system will need to be in place to engage the remedial
works at the landfill (ie; referral to the EPA).

How often will visual inspections by the DEP occur and what criteria have been
developed to define the scope of these investigations? How will results be
reported?

Response

Visual inspection of the pit remediation will be carried out by the EPA's
representative as outlined in Section 6.3.2 of the CER. Such inspections will only
be required once the pit contents have been removed. This may occur a number
of times during the final stages of the pit remediation. The frequency of these
inspections is at the discretion of the EPA.

Is the proponent aware that, the Department of Minerals and Energy (DOME)
(Chemistry Centre, 1994) recommended that the safest long term solution was
the removal of waste oil and contaminated soil to a purpese built secure storage
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4.5.12

4.513

site? Have the concerns of DOME been considered by the proponent when
selecting the preferred remediation strategy?

Response

Will road sweeper dust be regularly tested for contaminants and who will view
these results?

Response

The dust from the road sweeper will be disposed along with the waste material to
tandfill. The dust will be tested in conformance with the criteria to be applied to
the solid waste material from the pit prior to disposal.

Is the development of a hazardous waste treatment plant at the OMEX site within
the zoning requirements of the local council? What are the risks to the local
community? ‘

Response

The Omex site excluding the Henkin Street properties is currently zoned general
industrial. The past oil recycling activities were in conformance with this zoning.
It is considered that a temporary mixing facility such as that proposed for the site
remediation is consistent with this zoning.

The temporary treatment plant most likely will consist of a mixing trommel. The
trommel represents the same level of risk to the community as the excavation
operation.  Since the contractor will be required to conform to the air quality
criteria at the boundary, there will be no risk to the local community,
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4.5.15

4.5.16

4.6

4.6.1

To limit the release of emissions has enclosed remediation been considered?
Recent remediation undertaken at the Maylands paint factory site in Whately
Crescent used this method.

Response

The use of an enciosure is a potential management tool for controlling fugitive gas
emissions from the pit excavation. The remediation contractor may utilise such
an enciosure to meet the specified air quality criteria at the boundary.

Liquid waste from the dewatering and leachate collection systems will include
hydrocarbon compounds and residues of sulphuric acid, this material may
produce fumes, fugitive gases and odours when extracted and treated at the site.
How will these issues be addressed by the proponent?

Response

Section 6.3 outlines the management of air emissions from the liquid removal
component of the pit remediation. The approach described is to manage air
emissions recovery system by keeping the pit a closed environment with little
potential for uncontrolled venting to the atmosphere. However, the contractor will
be able to use whatever mechanisms they consider appropriate.

What have been the results of treatment frials on the waste water from the OMEX
site?

Response

The treatment of liquid waste oniy requires pH adjustment. Such treatment does
not require trials.

INTER-GENERATIONAL EQUITY

How does the proponent justify the transfer of ‘environmental risk’ from one site,
(OMEX) to that of another {Redhill and Mount Walton).

Response
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Landfill disposal of contaminated material is an approach to managing waste in
Waestern Australia that is accepted by local and state government authorities. The
landfill facilities have been designed to provide iong term secure storage of waste,
In confrast the current site does not provide long term secure storage of the
waste.

Have the implications of inter-generational equity been applied to the criteria
used in selecting the preferred techniques for remediation?

Response

The selection of the preferred technigue for remediation was primarily a technical
evaluation. However, the selection process worked within the constraints of
existing government policy’s and laws which consider matters such as fong term
security of disposal which addresses the issue of intergenerational equality.

ACID NEUTRALISATION

When caicium carbonate (limestone) comes in contact with sulphuric acid the
liberated calcium ions react with sulphate ions to produce an insoluble coating of
calcium sulphate, inhibiting continued reaction. Considering this, why has
limestone been considered a suitable agent for neutrafisation.

Response

Limestone has been put forward in the CER as a possible alkali material suitable
for neutrafising the acidity within the waste. Other alkali materials can be
Proposed by the successful contractor and the contractor must demonstrate the
ability of such material to neutralise the acidity of the waste.
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4.7.2

In regard to acid neutralisation has the propenent considered the following points?

Sodium carbonate (soda ash) reacts well with sulphuric acid but wii! produce
large amounts of carbon dioxide. The resuiting effect wil! be neutralisation
and gas purging. This could lead to unacceptable levels of atmospheric
emissions.

Liquid sodium hydroxide also reacts well, however this reaction is highly
exothermic. The heat generated during the reaction may cause problems
due to elevated volatiiisation and subsequent toxic gas generation,

Powdered limestone and ime does react better with sulphuric acid, however,
reactions are still hampered by the production of calcium sulphate. Hence,
reaction times are stilf slow. Also, the use of powdered materials raises the
issues of dust generation and management,

Consideration should also be given to the physical properties of the resulting
neutralised materials. Given that the reaction of lime and/or limestore with
sulphuric acid produces gypsum, the resulting ameliorated product may set
to a solid mass making handling, transport and disposat difficult.

Further laboratory testing should be carried out on the site materials
to determine the best method/s of neutralisation. This research should also
consider reaction times so that waste throughput rates from the selected
remediation methods can be established.

Considering the information presented here and the inherent
properties of the involved materials the value of two minutes mixing (CER,
page. 69) for neutralisation does not  appear to have any basis in reality,
irrespective of which alkali is used.

Given the doubt which now exists regarding reaction times the
reutratisation step of site remediation should be flagged as a significant risk
to the entire OMEX project.  Unexpected extensions to the remediation
schedule will impact significantly upon the social, environmental anc
economic costs associated with the proposed works.

Response

The above points are noted and will be taken into account by the proponent. The
above issues relating to neutralisation will be brought to the attention of the
contractors bidding for the project,
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4.8.1

4.9

4.81

Has the use of 'Red Mud' from the Alcoa refinery been considered as a
neutralising and binding agent for the sites acidic wastes?

Response

The proponent recognises that such materials could be a potential neutralising
agent.

CORROSION

Field equipment coming in contact with the sites contaminated materials will be
exposed 1o highly corrosive conditions. Has the proponent considered:

- equipment may be prone to failure, exhibit reduced safety and have
a diminished value at completion of site works;

- the removal of contaminated equipment off site could lead to the
exposure of off-site personnel (i.e. mechanics);

- implementing a decontamination system for all off-site movements
of equipment and personnel; and

- informing suppliers of goods and services of the sites highly
corrosive conditions?

Response

Alf potential remediation contractors will be advised of the nature and extent of the
contamination at the Omex site at the tender stage. This will include ail available
site history, environmental tests and any trial resuits.

Decontamination procedures are outlined in Section 7.3 of the CER.

FUTURE LANDUSE

What safe-guards have been installed to ensure that the site will not be used for
residential purposes in the future?

Response
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The entire Omex site including the pif will be remediated to a standard suitable for
residential purposes.

410 FIREMANAGEMENTY

4.10.1 Considering the flammabte nature of the site's waste, what protective measures
will be in place when remediation operations commence?

Response

Testing has shown (Section 7.9 of the CER) that the liquid waste is not
considered to be flammable, however fire management must be considered in the
remediation contractor's occupational health and safety plan.

4.10.2  Will continuous flammable gas monitoring be undertaken during remediation
(particularly within the confines of the excavations)?

Response

The contents of the pit are not considered fammable as outlined in response
4.10.1. However benzene which is flammable wiil be continuously tested.
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1

INTRODUCTION

OMEX CONSULTATIVE ENVIRONMENTAL REVIEW

PROPONENT’S RESPONSE TO ISSUES RAISED
IN PUBLIC SUBMISSIONS

———

This document forms the principal summary of the public submissions regarding
the Rehabilitation of the OMEX Contaminated Site, Bellevue.

A number of submissions were received from government departments including:
the Midland District Police Office, Water and Rivers Commission, Main Roads
Department, WA Health Department, Shire of Swan and the CSIRO (Centre for
Groundwater Studies).

Individual and group submissions were also reviewed from: the Befievue Returned
Services Community & Sporting Club, Bellevue Primary School P&C Association,
MPL (Environmental Consultants), The Bellevue Action Group, Avon Clean &
Green, The Clean Air Committee, Dingle & Bird {Environmental Consultants) and
the OMEX Site Remediation Implementation Consultative Committee.
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2

HEADING

1.

Contamination Beyond the OMEX Site Boundaries

There is anecdotal evidence that waste material was discharged to
adjacent properties, both as liquids and from air emissions. What has the
proponent done to ensure that the fuli extent of contamination from the
former operations at the OMEX site has been identified and addressed?

Response

The Omex site including the major and minor pits, and areas off-site have
been the subject of a number of environmental investigations as detailed
in Table 4 of the CER. A total of 58 sampling locations (excludes off-site)
were instalied on the Omex site as part of these investigatins. In addition,
the proponent has recently undertaken a soil sampling program
comprising 60 locations to 3.5 m depth on a grid pattern of 20 m X 20 m
over all lots which now comprise the Omex site. The grid spacing was
reduced to 10 m closer to the major pit. The purpose of this additionai
testing was fo ensure there were no other areas of waste disposal and to
confirm the soil status in areas with low potential for soil contamination.

The proponent believes that the Omex site has been assessed sufficiently
to chararcterise the fuil extent and volume of contaminated waste and
sOil. A total of 118 sampling locations have been instailed to assess a
lotal site area of approximately 20,000 m?.  This equates to an overall
sampling density of 1 per 170 m2. The NSW EPA Contaminated Sites
Sampling Design Guidelines (1995) specify a minimum sampling density
of 1 per 870 m? for the same size site.

2. Presence of Dioxins

2.1 What work has the proponent undertaken to check for the presence of

dioxins within the Omex site and within acjacent properties?

Response

The proponent will committ to testing for the dioxin 2,3,7,8 TCDD
(Tetrachlorodibenzo-p-dioxin} which is considered to be the most toxic of
the dioxin and 16 other pricrity dioxin-related compounds (i.e. Furins).
TCDD is considered to be a USEPA Group A or known human
carcinogen,

Testing for dioxin will be undertaken on three samples:
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waste sludge from the major pit;

2. waste oil from the m'ajor pit; and

3. a composite of four near surface soil samples from naturai ground
around the Omex site,

2.2 In the event of dioxins being at unacceptable levels, what management
procedures will the proponent undertake?

Response

Should dioxins be detected they will be managed in the same manner as
for other non-volatile contaminants such as PAH’s and lead. The primary
method of controlling non-voiatile contaminant releases is dust control,
Section 7.3 of the CER outlines a number of dust management provisions
which would prevent the environmental release of dioxin contaminated
dust.

Fire is another possible exposure pathway for dioxin release into the
atmosphere. Testing has shown (Section 7.9 of the CER) that the fiquid
waste is not considered to be flammable, however fire management must
be considered in the remediation contractor’s occupational health and
safety plan.
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