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1. Introduction

1.1  Name and Qualifications

Lee Nikl

Qualifications and Experience

Master of Science (Biology); Simon Fraser University, Burnaby, BC (Canada)

Bachelor of Science (Biology); Simon Fraser University, Burnaby, BC (Canada)

Statement of Professional Expertise

I am an environmental consultant with over 18 years of professional experience. I am a
Registered Professional Biologist with the College of Applied Biology and am on the British
Columbia Roster of Approved Professionals as a Risk Assessment Specialist. My area of
practice is concerned with toxic substances risk assessment, particularly in the aquatic
environment. I have been engaged in contaminated sediment work since the early to mid 1990°s
and have undertaken numerous projects in the area of contaminated sediment risk assessment as
both a regulator and consultant.

A copy of my Curriculum Vitae is provided in Appendix A.
1 have the following professional affiliations:

e College of Applied Biology

e Society of Contaminated Sites Approved Professionals
Other Significant Contributors to the Report

¢ Carolyn Brumley — Dr. Brumley was the principal author of the report. She is a principal
scientist with Golder Associates and an experience Human Health and Ecological Risk
Assessor.

e Audrey Wagenaar — Ms. Wagenaar is an experienced Human Health Risk Assessor in the
Golder Associates North Vancouver (Canada) office. She has a Master of Science degree
in medicinal chemistry. Ms. Wagenaar was the main human health risk assessor.

e Adrian De Bruyn — Dr. De Bruyn is an ecotoxicologist in the Golder Associates North
Vancouver (Canada) office and specialisés in human health and ecological risk
assessment. He has specific expertise in uptake of contaminants into aquatic species.

1.2  Imstructions and Information

I have been engaged by Maunsell Australia Pty Ltd on behalf of the Port of Melbourne
Corporation to review identified panel submissions relating to the Human Health Risk
Assessment (HHR A) prepared by Golder Associates Pty Ltd (Golder Associates).

I have also been requested to provide an Expert Witness Statement that:

(a)  addresses additional matters/new information that has arisen since completion of
technical reports for inclusion in the SEES; and
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(b)  responds to issues raised through the submission process.
In preparing this statement, I have reviewed the following base information:

o EPA Victoria (2007) Technical Report: Yarra and Maribyrmong Estuaries: Investigation of
Contaminants in Fish. Publication 1094. January 2007.

e I have reviewed submissions to the Panel regarding human health risk assessment.
e A revised draft of the Environmental Monitoring Program as at Friday June 1, 2007.
2. Involvement in Port Channel Deepening Project (CDP)
2.1  Role in Channel Deepening Project
e Preparation of the HHRA report.

The HHRA report assesses the risk to consumers from ingesting recreationally caught
fish that have been exposed to sediments suspended from dredging activity. My
involvement in this report was in the initial study design and as a reviewer of the report.
The report’s principal author is unable to appear before the panel.

e Preparation of the Dredged Material Management report.
This report evaluates options for managing dredged material generated from the CDP.
2.2  Relevant Technical Reports

o Channel Deepening Project Human Health Risk Assessment Head Technical Report.
(Appendix 60 of the SEES).

I adopt the information and conclusions set out in the above report as part of my evidence to the
Panel, together with the matters set out below.

2.3 Amendments to Technical Reports

Section 3.3.2 of the HHRA Report indicates that the water samples collected by Hale (2006)
were filtered and therefore represent dissolved phase constituents. Filtered samples were
collected by Hale but were only analysed if the concentration in un-filtered samples exceeded
trigger values. All un-filtered samples were found to contain concentrations of chemicals below
trigger values. The Hale (2006) results used in the HHRA were for total contaminant
concentrations, which comprises dissolved-phase contaminants and contaminants adsorbed to
suspended sediment particles. Hence, as reported in the HHRA, risks to recreational swimmers
exposed to both particulate-bound and dissolve-phase contaminants from dredge plume were not
predicted to be unacceptable. The consequence level for recreational swimmers in the CDP
project-wide risk assessment should be reduced to “negligible” rather than “minor” for the
following scenarios:

e People directly exposed to particulate-bound contaminants from dredging in
Yarra/Hobsons; and

® People directly exposed to particulate-bound contaminants from dredging in North of the
Bay.
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The consequence levels for the remaining exposure scenarios listed for recreational swimmers as
“minor consequence level” in section 8.3.1. of the HHRA do not change. However, further
explanation on this conclusion is provided below.

3. Additional Matters

a) Mussels were initially excluded from the scope of work for the HHRA. Following a
review of the submissions, it was noted that there was a desire expressed in a number of
the submissions to see mussels included in the HHRA. Contaminant concentrations in
mussels were modelled as described for fish in the HHRA and the predicted
concentrations were evaluated. The results are discussed further in the sections below.

b) As of the time when the HHRA was submitted, the Victoria EPA (2007) report “Yarra
and Maribymong Estuaries: Investigation of Contaminants in Fish” was not available.
The EPA report findings have since been reviewed in the context of contaminant
concentrations in fish and then compared with the model predictions made in the HHRA.
This is further explained below.

4, Response to EMP

I have reviewed the June 1%, 2007 draft revision of the EMP and have provided comments to PoMC.
5. Response to Submissions

In the responses below, section numbers refer to the sections in the Golder Associates HHRA.
5.1  EPA Victoria Submission

The EPA Victoria submission includes commentary on the HHRA, but does not pose issues to be
addressed or resolved apart from a recommendation that samples of fish be collected as part of
the environmental monitoring program for the CDP. Golder Associates agrees that this
recommendation is appropriate.

5.2  General Submissions
Comments on the Risk Assessment Scope

Impacts / risks associated with fish species other than flathead, snapper and yellow-eye
mullet

Refer section 3.7.1

The fish species modelled in the report were selected on the basis of:

e being representative of the various trophic (food-chain) levels in Port Phillip Bay (the
Bay);
being recreationally and/or commercially important species; and

e being species with data available for the modelling.

The use of “surrogate™ species is common risk assessment practice. In this risk assessment, fish
species were selected such that the major pathways of chemical transfer from sediment and water
to human consumers would be assessed.

Exclusion of eels as a recreational fish species

Refer section 3.7.1

Representative fish species were selected based on the criteria provided in the HHRA. On the
basis of those criteria, eels were not retained. The rationale was:
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o eels are not widespread throughout the Bay where the dredged plumes may be generated or
transported and are not targeted by fisher-people in Port Phillip Bay'.
« eels are not commonly caught for human consumption in the lower Yarra®.

Based on this profile, eels did not meet the selection criteria for inclusion as representative fish
species for the HHRA.

Exclusion of mussels as recreational fish species

Refer section 1.1

The HHRA that Golder Associates was requested by Port of Melbourne Corporation to carry out
did not include mussels. A number of submissions to the panel indicated a desire for risks to
consumers of mussels to be evaluated. An evaluation was therefore carried out subsequent to the
HHRA, to provide this information.

The inclusion of mussels as a recreational fish species in the subsequent analysis does not alter
the HHRA prediction of “no unacceptable risk”. Qutputs of this modelling are available for
examination by the Panel.

Contribution of small invertebrates to contaminant loads in fish

Refer section 3.7.1

The following pathways by which chemicals move from sediments and waters through small
invertebrates, to fish and to humans were assessed:

o sediment to invertebrates to benthivorous fish to humans and
« sediment to invertebrates to benthivorous fish to piscivorous fish to humans

Assessment of dioxin and radionuclide risks

Refer section 1.1 and 3.2.2

The HHRA that Golder Associates was requested by Port of Melbourne Corporation to
undertake was based on the sediment data collected for the Channel Deepening Project. Dioxins
and radionuclides were not included in the suite of analyses.

Comments on the Risk Assessment Approach

Definition of “bioaccumulative chemicals”

Refer section 1.1 and 3.2.2.

The terms of reference specified the use of Australian guidance (ANZECC and ARMCANZ,
2000) for the definition of “bicaccumulative”.

This reference is an appropriate source for the definition of bioaccumulation as it includes a
review of aquatic toxicological and bioaccumulative chemical data — the latter of which is the
basis for human exposure in the HHRA. Those inorganic chemicals identified by ANZECC and
ARMCANTZ (2000) as being bioaccumulative were included for assessment, as were all organic
chemicals. The inorganic chemicals included comprised cadmium, selenium and mercury.

Chemical screening
Refer section 3.4

! Victoria Department of Primary Industries. 2006. Channel Deepening Supplementary Environmental Effects
Statement — Aquaculture and Fisheries. Prepared by Gregory P. Jenkins and Lachlan McKinnon. May 2006.

2 EPA Victoria. 2006. Environment Protection Authority Publication 1038: Fish and Eel Contamination
Investigation for the Yarra and Maribyrnong Estuaries. April 2006.
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Chemical screening criteria provide a conservative benchmark for determining whether further
assessment is necessary. Screening criteria are set at a level below which effects are not
predicted to occur. However, exceeding a screening criterion does not mean that an effect is
likely; rather it means that further evaluation is needed.

The approach of using screening criteria to identify chemicals for further assessment is common
risk assessment practice.

Chemicals assessed as not having carcinogenic effects

Refer section 5.1 and 5.2

Some chemicals (shown in Table 14 of the HHRA) have not yet been classified in terms of
carcinogenicity; therefore carcinogenic data needed for the HHRA is not available. These
chemicals were assessed for non-carcinogenic effects via the use of reference doses.

Cumulative effects of chemicals on human health

Refer section 6.2 and Table T23

The potential for cumulative effects of chemicals was assessed by summing the hazard quotients
(HQs) for chemicals with similar endpoint effects (e.g., the same target organ(s), or the same or
similar effects). The target organs/effects assessed were: liver, neurological, kidneys and weight
loss. Summed HQs are termed hazard indices (HIs), and a hazard index less than a value of one
is considered to be acceptable.

All His were less than a value of one for all target organs / effects assessed.

Children less than 20 kg

Refer section 4.5.1 and 4.5.5

The children modelled in the risk assessment were considered to have an average weight of
20 kg and daily fish/seafood consumption (from all sources) of 71 g/day. It was conservatively
estimated in the risk assessment that half the daily fish consumption would come from a
recreational harvest (a fish ingestion rage of approximately 36 g/day, every day, for the 20 kg
child).

This level of fish consumption was considered to be unlikely in children of a younger age (and
therefore lower body weight).

Consumption of fish tissues other than muscle

Refer section 4.5.4

The predicted fish tissue concentrations generated by the bioaccumulation modelling are for
muscle tissue (i.e., fish fillets). The approach of using fish fillets in the modelling is considered
to be representative of the majority of recreational fish consumption patterns.

Consideration of the potential risks associated with consumption of other fish tissues (e.g., brain,
liver, etc) may be undertaken when there are quantitative data (e.g., the tissues/organs consumed,
consumption rates and lipid contents of the tissues/organs) to assess the risks to those who
consume these tissues. Such data were not available.

Hale (2006) data for recreational swimmer exposure

Refer section 1.4.3,3.3.2 and 3.6.2

The Hale (2006) report involved collection of water quality samples from a dredge plume
generated during maintenance (not trial) dredging in the Port of Melbourne (at Station Pier and
Webb Dock). The dredging involved use of a back-hoe.



8

Although the dredge plume associated with back-hoe dredging is reported to be relatively small
(refer section 4.5.8), Hale collected water samples from within the plume. These samples were
therefore considered to be:

e representative of water quality within a dredge plume; and
e collected from a relatively highly contaminated area of the Bay.

The total inorganic and organic chemical concentrations in the water quality samples (i.e.,
dissolved and adsorbed fractions) were less than the recreational swimmer criteria.

The HHRA states that the predicted water concentrations from modelled data were several orders
of magnitude lower than the screening criteria (not several orders of magnitude lower than the
empirical data of Hale (2006)). The modelled data and the empirical data of Hale (2006) can not
be compared as the modelled data were derived from average sediment chemical concentrations
in areas different to those where the empirical data were collected.

The use of generic biota-sediment accumulation factors (BSAFs)

Refer section 4.4.5 and Table 9

Site-specific data for the contaminants evaluated were not available at the time of preparation of
the HHRA. Where site-specific data are absent or insufficient, it is common practice in risk
assessment to use conservative generic data.

Literature values for a cadmium BSAF were reviewed and the most conservative value of those
found was selected for use in the model.

Fish exposure duration

Refer section 4.5.8, Table 11 and Table 12

The duration of exposure for the modelled fish species included the total anticipated duration of
dredging within each of the three modelled areas of the Bay and the time taken for chemicals to
substantially reduce in concentration within fish tissues. Hence, the total fish exposure time
modelled was the sum of:

s the duration of dredging in an area, plus
e the duration of time taken for a chemical to be reduced to 90% within fish tissues
(depuration time).

For some chemical/area combinations, this resulted in a total exposure duration of over eight
months, even though the dredging program in that area had a duration of weeks or several
months only. The fish exposure duration used also makes the assumption that fish will not avoid
the dredging areas and will continue to feed during dredging. These are considered to be
conservative assumptions for fish that are visual predators, as it may be reasonably anticipated
that feeding will be reduced in these fish, or the fish will move to areas away from the dredge
plume. Depuration (i.e., loss of chemical concentration over time, in fish tissue) was assumed not
to occur during the fish exposure duration.

Use of Australian/New Zealand Food Standards Code for screening fish tissue chemical
concentrations

Refer section 4.5.3

The Australia/New Zealand Food Standard Code 2006 (the Code) is the national guideline for
recommended maximum chemical concentrations in different food types. Where a Maximum
Level (ML) was for a particular chemical in fish tissues was available in the Code, it was used to
compare with the predicted levels from the modelling. Predicted fish tissue concentrations of
chemicals that were found to be below the ML were not retained for further evaluation.
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This is considered to be an appropriate approach, as the Code is the current Australian guideline
for food and applies to typical consumption levels of food. The Code states that:

“A ML has been established only where it serves an effective risk management
function....MLs have been set at levels that are consistent with public health
and safety and which are reasonably achievable from sound production and
natural resource management practices.”

Food Standards may vary in different countries due to a variety of reasons that may include
different assumptions about food consumption patterns and different levels of acceptable risk. As
the risks being assessed in the HHRA relate to the consumption of fish as a food in Australia, the
Code was considered to be an appropriate benchmark for evaluating consumption risks.

Sensitive sub-populations

Refer section 3.7.2.2

Characterisation of sensitive subpopulations within the recreational fishing community of the
Bay was not available at the time of preparation of the HHRA. However, the assumptions of the
HHRA in relation to risks to consumers were considered to be conservative because maximum
predicted fish tissue concentrations of all of the modelled fish species at all of the modelled
locations were used to assess risks to consumers of fish. This means that the HHRA assumed
that people consumed fish containing the maximum predicted chemical concentrations for the
duration of the dredge programme.

Identified levels of contamination in Yarra River fish and eels

At the time of preparation of the HHRA, the available data on fish and eel chemical levels were
insufficient for the purposes of consideration of baseline contamination. However, since the
HHRA was submitted, the EPA Victoria (2007) released the Technical Report titled “Yarra and
Maribyrnong Estuaries: Investigation of Contaminants in Fish”. This report found detectable
concentrations of polychlorinated biphenyls (PCBs) as well as dieldrin, DDE and DDD and
some inorganic chemicals in fish such as black bream (4nathopagrus butcheri) and yellow-eye
mullet (4ldrichetta fosteri) in the Yarra River from the “Warmies” near Newport and Docklands
(fish samples collected further upstream in the Yarra and Maribyrnong Rivers were not in the
CDP project area).

The Victoria EPA (2007) data have been considered and the following assessments were made
subsequent to submission of the HHRA:

o EPA Victoria (2007) reported that PCB concentrations in mullet and bream from the lower
Yarra ranged from 0.025 mg/kg to 0.085 mg/kg. The HHRA predicted fish tissue
concentrations in mullet, snapper and sand flathead at Yarra Bend of 0.056 mg/kg to
0.128 mg/kg. Adding the EPA Victoria (2007) measured fish tissue PCB data to the
predicted fish tissue concentrations from the HHRA still results in fish tissue PCB
concentrations below the Maximum Levels for PCBs in the Food Standard Code (0.5 mg/kg).

o The Extraneous Level for the sum of DDD, DDE and DDT in the Food Standard Code (1
mg/kg) is also not exceeded when the EPA Victoria (2007) measured fish tissue data from
the lower Yarra is added to that predicted in the HHRA.

o The Extraneous Level for aldrin and dieldrin in freshwater fish (0.1 mg/kg) is also not
exceeded when the EPA Victoria (2007) measured fish tissue data from the lower Yarra is
added to that predicted in the HHRA.

Inclusion in the HHRA of existing contamination levels, as reported in the Victoria EPA (2007)
study therefore does not alter the HHRA risk estimates (no unacceptable risk) as originally
reported.










































