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EXECUTIVE SUMMARY

Alert Solutions Pty Ltd carried out a non-statutory environmental sediment and pond water
investigation for SurfCoast Shire at nominated locations of the Allen Noble Sanctuary in Aireys
Inlet during February 2004. This investigation was requested to identify any potential significant
sediment contamination, with particular reference to the use and/or disposal of this material upon
excavation from the sanctuary pond.

Potential for sediment contamination in this sanctuary pond is likely to result from runoff from
roadways and residential properties surrounding the site. Sampling strategies and analytical criteria
were selected in light of this information, consistent with the requirements of the SurfCoast Shire.
The project scope included investigation of the upper layer of sediment within the pond, based on
the fact that this material will be excavated from the area and also that any significant contamination
in the sediment will likely result from more recent activities of the increasing population in the area.
Water quality from the pond was also assessed.

In summary, at the time of the survey the water quality was consistent with that recommended for a
pond of this type, and the sediment within the planned excavation zones would be suitable for re-
use on the site.
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1. INTRODUCTION

Alert Solutions Pty Ltd was commissioned by SurfCoast Shire in February 2004 to conduct an
investigation of potential sediment contamination at nominated locations within the Allen
Noble Sanctuary, Aireys Inlet. The investigation is to provide SurfCoast Shire with
information regarding potential sediment contamination issues, which may exist for the
sampled sediment. The sediment is planned to be excavated from the pond, and the results of
this investigation will be part of the decision as to whether the excavated material is used on
site or disposed of in an alternative, appropriate manner. The water quality in the pond was
also determined during this survey.

The scope of the investigation has previously been submitted to SurfCoast Shire for review
and agreement in our document 040206st, and as discussed at that time it has been designed to
meet the specific purposes of the SurfCoast Shire, and has not been designed to fulfil the
requirements of government or local authority statutory environmental investigation
requirements.

1.1.  Site Description and Plan

The area encompassed by this investigation comprises parts of the pond contained in the Allen
Noble Sanctuary, located adjacent to the Great Ocean Road at the base of the Aireys Inlet Hill.
The pond currently covers an area of around 0.8ha, and is of varying depth in the order of 1
meter.

SurfCoast Shire, as part of their future water management program in the area, plan to
excavated some sections of the north and east sections of the pond to accommodate storm
water sedimentation pond areas. These areas currently contain silt and sediment to depths of
around 0.6m, which is to be excavated to accommodate the sedimentation ponds.

1.2.  Scope of Work

The aim of the investigation was not to conduct a statutory audit but rather to analyse targeted
sediment samples from the planned excavation areas for potential contaminants that may have
been introduced in stormwater flows to the pond by anthropogenic activities in the
surrounding area over time.
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Due to the location of the pond as a low point receiver of these water flows, contaminants
which could have been in stormwater may have the potential to accumulate, resulting in the
sediment being contaminated. Analysis of samples identifies levels of specific contaminants.

In addition current water quality with respect to likely chemical or biological contaminants
within the pond was also determined in the survey.

The scope of work carried out by Alert Solutions Pty Ltd therefore is as follows:

®  Conduct sediment sampling and analysis for a range of identified potential chemical
contaminants.

®  Conduct water sampling and analysis for a range of identified potential chemical
contaminants.

®  Report on the condition of the site in respect of potential water or sediment
contamination.

®  Prepare a report containing information pertaining to the investigation.

no

ENVIRONMENTAL REGULATIONS & CRITERIA

When determining if a site may be contaminated to a level that is a risk to human health or the
environment, it is usual in Victoria to compare results against established soil criteria. The
Victorian EPA has adopted the Australian & New Zealand Guidelines for the Assessment and
Management of Contaminated Sites by the Australian & New Zealand Environmental and
Conservation Council (ANZECC) as their standard approach for the management of
contaminated sites. Where limits have not been reported or established at this time for
particular analytes, a practice can be to apply the Victorian Environmental Protection
Authority (EPAV) criteria for “Fill Material” as reported in EPA Bulletin 448 Classification
of Wastes, May 1995 and/or the Dutch Criteria A and B Levels.

The test program of analytes used in this investigation has been selected to contain analytes
from the lists of typical analytes for contaminated site assessments as specified in EPA
WMO91/14, and also in AS4482.1-1997. The investigation and sampling has been conducted
consistent with the appropriate sections of the Victorian Environmental Protection Authority
(EPA) Publication 441 “A Guide to the Sampling and Analysis of Waters, Wastewaters, Soils
and Wastes”, 7" edition March 2000 as well as Australian Standards 4482.1-1997 “Guide to
the Sampling and Investigation of Potentially Contaminated Soil, Part 1 - Non Volatile and
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Semi Volatile Compounds” and 4482.2-1999 “Guide to the Sampling and Investigation of
Potentially Contaminated Soil, Part 2 - Volatile Substances .

Water samples from the pond investigation areas were collected using appropriate
methodology as described in Australian Standard 5667 — 1998 “Water Quality - Sampling
Part 1: Guidance on the design of sampling programs, sampling techniques and the
preservation and handling of samples”. The analytes were as specified by SurfCoast Shire
and included pH, EC, oxidised nitrogen and oxidised sulphur (nutrients), turbidity, heavy

metal screen (17 metals) and E.coli / coliforms.

2.1. Assessment Criteria

Sediment

The following tables summarise the soil assessment criteria as listed in Australian and New
Zealand Guidelines for the Assessment and Management of Contaminated Sites (ANZECC,
January 1992) and the EPA Information Bulletin 448 — Classification of Wastes, May 1995,

expressed as mg/kg dried weight:

Table 1. - EPAV Maximum Total Petroleum Hydrocarbons Concentrations for Fill

Material
C6-C9 |Cl0-Cl1l4(C15-C28|C29-C36
100 Total 1000

Table 2. - ANZECC Environmental Investigation B Levels for Heavy Metals

Arsenic Chromium Copper Lead Nickel Selenium Mercury

(As) (Cr) (Cu) (Pb) (Ni) (Se) (Ho)
20 50 60 300 60 - 1

Antimony Barium Cobalt Zinc | Cadmium | Molybdenum Tin
(Sb) (Ba) (Co) (Zn) (Cd) (Mo) (Sn)
20 (625) (240) 200 3 (480) 50

(*) denotes figures derived from proposed Dutch intervention criteria
i Environmental Soil Investigation February 2004
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Table 3. - Dutch Investigation B Levels for Pesticides - Soil

Aldrin

Dieldrin

DDE

DDD

DDT

Lindane

Total

0.5

0.5 (0.2)

0.5

0.5

0.5

0.5

(*) - denotes figure derived from ANZECC intervention criteria

Table 4. — EPAV / Dutch Investigation B Levels for Other Analytes - Soil

Water

F

CN

MAH(total)

PAH(total)

PCB(total)

450

50

7

20

1

The following table summarises the quality assessment criteria for recreational water

(aesthetic), which are the most appropriate criteria to apply to the Allen Noble Sanctuary pond

as it is currently used. These criteria are listed and discussed in Australian Water Quality

Guidelines for Fresh and Marine Waters (ANZECC, November 1992), expressed as mg/litre

unless otherwise indicated:

Table 5 — ANZECC water quality guidelines for Recreational (Aesthetic) water

Arsenic Chromium Copper Lead Nickel Selenium Mercury
(As) (Cr) (Cu) (Pb) (Ni) (Se) (Hg)
0.05 0.05 - 0.05 0.1 0.01 0.001

Boron Barium Cobalt Zinc | Cadmium Iron Tin
(B) (Ba) (Co) (Zn) (Cd) (Fe) (Sn)
1 1 - 5 0.005 0.3 -
NOx SOx pH EC Turbidity | E.coli (cfuri0omly | Vanadium
(V)
11 400 5-9 - Site specific 1000 -

3. INVESTIGATION

As described previously, the sampling strategy in this investigation was designed to determine
if the sediment from sections of the pond where the excavation is planned has been
significantly contaminated by runoff from the surrounding region over time.

Water samples were also taken from the pond to determine if any significant chemical or
biological contamination was evident at the time of the survey.
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The investigation was conducted in the morning of February 13, 2004. The weather was fine
and mild.

3.1. Sampling and Analysis Preparation

As previously proposed to SurfCoast Shire, sediment sampling was conducted to satisfy the
requirements of the Shire. The sampling strategy involved taking 3 individual samples at the
central area of three roughly equal segments of the two nominated sediment ponds. The
sediment sample from each monitoring point was sampled from the top 500 to 600mm, so that
the samples are representative of the material to be excavated and also will include the most
significant anthropogenic influences. The site plan showing the proposed sediment pond

locations within the sanctuary is included as Appendix A for reference.

All sediment sampling was accomplished using a 2.5-cm diameter stainless steel auger.
Augers were rinsed prior to each sample being collected to minimise the possibility sample of
cross contamination. Samples were taken directly into clean glass containers. All samples

were stored under cool conditions until delivery to the laboratory.

The three sediment samples from each proposed sediment pond area were then composited to
provide a single sample from each area of interest. The sample composites were combined by
the selected, NATA certified analytical laboratory as per the guidelines in AS 4482.1 — 1997

prior to analysis.

Water sampling was conducted at roughly the mid point of each of the investigation areas of
the pond, using techniques as recommended in AS 5667 — 1998. Samples were collected into
bottles containing appropriate preservatives for the analytes, as recommended and stored in
cool conditions until delivery to the analytical laboratory.

The following photographs of the sediment ponds contain indications of where the sediment

and water samples were collected.
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@ Sediment pond 1 water

Figure 1 - Sediment Pond 1, showing approximate sediment and water sample locations

o 51906
51905
51904

Sediment pond 2 water

Figure 2 - Sediment Pond 2, showing approximate sediment and water sample locations

The following table describes the requested analytical parameters and individual sample
identifiers for each of the analytical samples. The composite samples were identified by the

analytical laboratory using the Alert Solutions Pty Ltd sample identifier, as shown.
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Table 6 - Sample table for background soil and QC equipment wash analyses

Alert Solutions Pty Ltd Description Parameters
Sample Description
(AMAL descriptor)
Composite of Sediment Sediment Vic EPA soil contamination screen

Pond 1 samples S1901,
$1902, S1903
(Comp 1)
Composite of Sediment Sediment Vic EPA soil contamination screen
Pond 2 samples S1904,
$1905, S1906

(Comp 2)
S$1907 — sediment pond 1 Water ICP — MS standard element screen, nutrients,
physical parameters, coliforms
S$1908 — sediment pond 2 Water ICP — MS standard element screen, nutrients,

physical parameters, coliforms
Note: In the table “Heavy Metal Analysis” indicates the samples were analysed for: As, Ba, Be, B, Cd, Cr,

Co, Cu, Pb, Mo, Ni, Sb, Se, Sn, V, Hg, Zn.

3.2.  Analysis

Analysis was performed by Amdel Analytical Laboratories using the NATA certified methods
described in the analytical report attached as Appendix B.

3.3.  Quality Control

All work carried out at the investigation site was conducted in accordance with the applicable
criteria set out for soil sampling in the relevant sections of the Australian and New Zealand
Guidelines for the Assessment and Management of Contaminated Sites (ANZECC, 1992), the
Victorian Environmental Protection Authority (EPA) Publication 441 “A Guide to the
Sampling and Analysis of Waters, Wastewaters, Soils and Wastes”, 7" edition March 2000,
Australian Standard 4482.1-1997 Guide to the Sampling and Investigation of Potentially
Contaminated Soil, Part 1 - Non Volatile and Semi Volatile Compounds, and Australian
Standard 5667 — 1998 “Water Quality - Sampling Part 1: Guidance on the design of sampling

programs, sampling techniques and the preservation and handling of samples .
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The laboratory used in this study performed appropriate internal QC checks and duplicate
analyses during their analytical work, the results of which are included with the laboratory

report attached in Appendix B.

4.  INVESTIGATION RESULTS SUMMARY

Refer to Appendix B for full list of analytical results.

4.1. Results of Sampling QC

Evaluation of the laboratory QC results using the “Acceptance Criteria for Quality Control
Samples” described in table 5 of AS4482.1-1997 shows acceptable duplicate and spike

recovery agreement for the test parameters.

4.2. Results of Site Analyses

The results from the sample analyses outlined in full in Appendix B are tabulated in the
following tables. Comparison of the results can then be made with the relevant environmental

soil and water criteria concentrations as documented in the publications listed in section 2.
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Results of Elements in Sediment Analyses

Note:

¢ < denotes less than detection limit of analytical method

Table 7 — Composite sediment samples (all mg/kg dried weight)

Limit |[Compl |Comp2
Antimony (Sb) 20 <2.0 <2.0
Arsenic (As) 20 6.9 8.7
Barium (Ba) 625 26 35
Cadmium (Cd) 3 <1.0 <1.0
Chromium (Cr) 50 33 50
Cobalt (Co) 240 3.6 46
Copper (Cu) 60 6.4 15
Lead (Pb) 300 23 40
Molybdenum (Mo) 480 30 44
Nickel (Ni) 60 12 16
Tin (Sn) 50 2 3.1
Zinc (Zn) 200 22 100
Mercury (Hg) 1 <0.01 0.02
Fluoride 450 <2 <2
Cyanide (CN) 50 <0.1 <0.1
MAH 7 <1.4 <14
PAH 20 <2 <2
PCB 1 <0.1 <0.1
TPH C6 —C9 100 <5 <5
TPH C10-C14 1000 <20 <20
TPH C15-C28 94 96
TPH C29 —C36 120 170
Pesticides 1 <0.1 <0.1
i Environmental Soil Investigation February 2004
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Notes:

Results of Elements in Water Analyses

¢ < denotes less than detection limit of analytical method

¢ N/A no limit specified

Table 8 — Water samples (all mg/l unless specified)

Limit | S1907 S1908

Antimony (Sh) N/A 1.4 2.8
Arsenic (As) 0.05 <0.005 | <0.005
Barium (Ba) 1 0.006 | <0.005
Cadmium (Cd) 0.005 <0.005 | <0.005
Chromium (Cr) 0.05 <0.005 <0.005
Cobalt (Co) N/A <0.005 | <0.005
Copper (Cu) N/A <0.005 <0.005
Lead (Pb) 0.05 <0.005 | <0.005
Molybdenum (Mo) N/A <0.005 <0.005
Nickel (Ni) 0.1 <0.005 | <0.005
Selenium (Se) 0.01 <0.005 <0.005
Tin (Sn) N/A 2 <0.005
Vanadium (V) N/A <0.005 | <0.005
Zinc (Zn) 5 <0.005 | <0.005
Mercury (Hg) 0.001 | <0.001 | <0.001

pH 5-9 6.5 6.2

NOx 11 <0.5 <0.5

SOx 400 <4 4.4

Turbidity N/A 26 22

E.coli (cfu/100ml) 1000 110 74
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5. CONCLUSIONS AND DISCUSSION

The sampling and analytical results presented in this report can be discussed in two parts — the
sediment sampling and the water sampling.

5.1. Sediment Investigation

As discussed earlier in the report, sampling of the sediment was conducted within the
nominated areas of the Allen Noble Sanctuary pond planned for excavation, bearing in mind
that the upper portion of the sediment may have the potential for sediment contamination.

The results show that there are some measurable metals and heavier petroleum hydrocarbons
that would not be expected in natural soil, presumably resulting from runoff from the
surrounding urban area and associated vehicle traffic through the area. However, none of the
results exceed the relevant criteria which would classify it as anything other than soil which
can be used in an unrestricted way, as clean fill.

5.2.  Water Investigation

As outlined in an earlier section of the report, water in the Allen Noble Sanctuary pond has
been assessed against criteria for water in recreational, aesthetic situations.

The results show that all analytes are within the relevant, recommended levels for those
criteria. It is likely that the coliform and E.coli organisms detected have resulted from faecal
material associated with the birdlife inhabiting the pond. If persons had to handle the water as
part of any excavation work, it would be prudent to employ basic hygiene practices
(waterproof gloves and/or handwashing) to prevent possible ingestion of waterborne bacteria.

5.3.  Conclusion

In summary, at the time of the survey the water quality was consistent with that recommended
for a pond of this type, and the sediment within the planned excavation zones would be
suitable for re-use on the site.
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APPENDIX A

Investigation Site Diagram



APPENDIX B

Analytical Results, including Laboratory Quality Control Data and
Analytical Methods Detalil

(Original Reports from Amdel Laboratories)






