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Executive Summary

360 Environmental was commissioned by the Water Corporation to
conduct a single round of seawater quality sampling at a site
approximately one kilometre north west of Binningup, Western Australia.
The work was undertaken to provide information regarding the quality of
seawater at the monitoring site.

The scope of work undertaken included:

. The collection of four water samples and in-situ monitoring at a
single specified offshore location at Binningup.

. Laboratory testing of the samples collected for a range of analytes
nominated by the client.

. The preparation of a brief report detailing the findings of the
sampling and analysis program.

Sampling was undertaken by 360 Environmental Scientists on the 25" of
May 2006.

Overall seawater quality at the Binningup sampling location was found to
be characteristic of typical seawater and generally very similar to that
measured at Cockburn Sound for the range of parameters nominated.
Higher than anticipated silt density indexes (SDI) were an exception. It is
recommended that additional sampling and analysis be undertaken to
verify the SDI results.
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1. Introduction

1.1. Background

360 Environmental was commissioned by the Water Corporation to
conduct seawater quality sampling at a site approximately one kilometre
north west Binningup, Western Australia (Figure 1). This report presents
the results of the investigation.

1.2.  Objectives

The objective of the investigation was to provide information regarding
the quality of seawater at the specified site close to Binningup.

1.3.  Scope of Work

The following scope of work undertaken for this investigation was
generally in accordance with 360 Environmental’s proposal 155 AA dated
the 22" of May 2006 and included the following:

@  The collection and in-situ monitoring of four water samples from a
single offshore location at Binningup.

@ Laboratory testing of the samples collected for a range of analytes
nominated by the client.

@  The preparation of a brief report detailing the findings of the
sampling and analysis program.

1.4. Report Format
The remainder of this report is comprised of the following components:

Section 2 - Guidelines and Assessment Criteria
Section 3 - Methodology

Section 4 - Results and Discussion

© 6 0 ¢©

Section 5 - Conclusions

360 Environmental Pty Ltd 1
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2. Guidelines and Assessment Criteria

Where applicable the seawater analysis results from this investigation
were compared against the guidelines for marine waters as presented in
the Department of Environment and Conservation’s (DEC) (2003)
Assessment Levels for Soil, Sediment and Water. The recommended
criteria have been developed based on the risk-based approach in the
Australian and New Zealand Guidelines for Fresh and Marine Water
Quality (ANZECC/ARMCANZ 2000).

Results were also compared against typical seawater values (Kennish,
2001) and background water quality obtained from previous investigations
in Cockburn Sound, Western Australia (Water Corporation, 2005).
Although it is recognised that seawater quality levels may vary between
the Binningup site located in open coastal waters and Cockburn Sound
which occurs in a sheltered embayment, seawater quality data from
Cockburn Sound investigations was nonetheless considered appropriate
for comparisons purposes due to the comparable range of parameters
analysed in these investigations and the relatively close proximity of
Cockburn Sound to the study site.

360 Environmental Pty Ltd 2
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3. Methodology

3.1.  Field Sampling

The field investigation was undertaken on the 25" of May 2006 and
included the collection of water samples from a site nominated by the
Water Corporation, located approximately one kilometre offshore of
Binningup. The GPS co-ordinates of the sample location were:

E: 376683.93 N: 6333795.48 (Figure 1).

The sampling program and site selection were at the direction of the
Water Corporation. The fieldwork was supervised by a 360 Environmental
Scientist, who was responsible for coordinated the environmental
sampling and ensuring QA/QC procedures.

Water samples were collected using a 12V Waterra submersible pump
with Waterra standard flow, low density, polyethylene tubing. Samples
BY01 and BYO3 were collected at the surface and at a depth of five
meters respectively, along with a duplicate sample (BY02 and BY03) at
each location.

Water samples were collected directly into laboratory-supplied containers
for the required analytes and kept chilled on ice for storage and transport
to the analytical laboratory. These were then dispatched to the
nominated analytical laboratories and to the Water Corporation’s
Kwinana Water Reclamation Plant.

New, clean gloves were worn for the collection of each sample to reduce
the risk of cross contamination. All pieces of equipment re-used between
sample locations were rinsed with a phosphate-free decontaminant
solution (Extran) and deionised water prior to sampling and at each
location.

Field water quality parameters including, pH, temperature, turbidity, and
electrical conductivity were recorded and are contained in Appendix A.

360 Environmental Pty Ltd 3
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3.2.  Laboratory Analysis

All water samples were analysed by NATA-accredited laboratories for a
range of parameters specified by the Water Corporation. These include
the following:

o Total Dissolved e Strontium o Total Phosphorus
Solids (TDS) e Boron e Aluminium

o Total Suspended e Barium « Heterotrophic Plate
Solids (TSS) « Bromide Count (48 hours at

« Silica » Potassium 37°C)

e Fluoride e Sodium e Heterotrophic Plate

o Sulphate e Carbonate Count (72 hours at

e Chloride « Bicarbonate 20°C)

e Magnesium e« Ammonia « Qil and Grease

o Calcium « Total Nitrogen

Analysis of the majority of the parameters was undertaken by the Marine
and Freshwater Research Laboratory (MAFRL) whilst heterotrophic plate
counts, carbonate and bicarbonate were analysed by Microserve
Laboratory and fluoride, bromide and Oil and Grease by Australian
Laboratory Services (ALS). In addition samples were analysed for SDI at
the Kwinana Water Reclamation Plant.

3.3.  Quality Assurance and Quality Control

Quality assurance/quality control (QA/QC) measures as recommended in
Australian Standard AS4482.1 and the Australian Guidelines for Water
Quality Monitoring and Reporting (ANZECC / ARMCANZ) (2000) were
adopted during sampling.

Work was carried out by experienced environmental scientists in
accordance with accepted industry standards and protocols for
environmental sampling as detailed in the DEC (2001 - 2005)
Contaminated Sites Management Series. Prior to commencement of field
investigations, all sampling equipment was cleaned with water and
phosphate-free detergent and rinsed with deionised water. Field quality
control samples included at least 10% duplicates, rinsates samples and
trip blanks. All samples were kept chilled on ice and transported to the
appropriate laboratories with in twenty four hours of sampling.

360 Environmental Pty Ltd 4
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As noted in Section 3.2, laboratory analysis for water testing was
undertaken by NATA-registered laboratories. All samples were
transported under 360 Environmental chain-of-custody procedures. Chain-
of-custody documentation and laboratory sample receipt advice reports
for all sampling are presented in Appendix B.

3.4. Data Usability

An assessment of the usability of the laboratory data has been made by
considering field and laboratory procedures and comparing against pre-
determined qualitative criteria. Appendix C - Quality Assurance/Quality
Control Data Assessment Report presents the results of the assessment
and the implications of the findings on the final data usability. On the
basis of this assessment, it is considered that the laboratory tests
reasonably represent the conditions at the sampling points at the time of
sampling.

360 Environmental Pty Ltd 5
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4. Results and Discussion

Tables 1 and 2 present the results of the water sampling and compare the
results with previous studies and applicable guidelines as outlined in
section 2. The laboratory analytical reports are presented in Appendix D.
The findings of the seawater quality analysis are discussed in the
following sections.

4.1.  Major Constituents

Concentrations of the major constituents of seawater in both samples
were generally at levels expected for seawater (Kennish, 2001) and within
the range of concentrations measured in Cockburn Sound (WC, 2005).
Carbonate concentrations in both samples were notably lower however
than levels measured in seawater at Cockburn Sound (12 to 14 mg/L). The
higher concentrations in Cockburn Sound are attributed to the naturally
occurring carbonate sediments underlying the area (DALSE, 2002).

4.2. Trace Elements

Trace elements were measuerd at concentrations typical of seawater
(Kennish, 2001), with the exception of silicate. Silicate concentrations
ranged from 25 - 27 pg Si/L compared to levels of around 13, 700 pg Si/L
found in typical seawater (Horne, 1969). Very low concentrations of
silicate in Perth coastal waters have been attributed to a high proportion
of diatoms in the phytoplankton which extract silicate from the water
column (DALSE, 2002). Concentrations of silicate in Cockburn Sound have
been recorded at 50 pg Si/L (DALSE 2002).

Concentrations of aluminium and boron were below respective
recommended guideline values of 0.055 mg/L and 370 mg/L (DoE, 2003).
No Guideline levels were available for the remaining analytes.

4.3. Nutrients

Total nitrogen and total phosphorous concentrations ranged from 100 to
110 pg N/L and 15 to 18 pg P/L respectively. Concentrations of both were
significantly lower than levels of 150 to 210 pg N/L and 36 to 39 pg P/L
previously recorded in Cockburn Sound (WC, 2005). This is likely a
reflection of naturally higher levels of nutrients found in a sheltered

360 Environmental Pty Ltd 6
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embayment such as Cockburn Sound compared to open coastal waters
such as the sample location.

Ammonia concentrations were within the range previously recorded in
seawater at Cockburn Sound (WC, 2005) of 4 - 10 pg/L .

4.4, Pollutants

Concentration of oil and grease were below laboratory detection levels
for all samples analysed.

4.5.  Bacteria (Heterotrophic Plate Counts)

The heterotrophic plate count (HPC) measures the total bacteria load of a
sample of water and expresses the results in colony forming units per
millilitre of water (CFU/mL). The HPCs in the samples analysed ranged
from 6 to 60 CFU/mL when cultured at 21°C for 72 hours and from 18 to
56 CFU/mL when cultured at 37°C for 48 hours. All samples analysed were
generally with in the range previously recorded in Cockburn Sound with
the exception of one surface sample which recorded 56 CFU/ml at 37°C
for 48 hours. HPCs cultured at 37°C include faecal bacteria whilst those
cultured at 21°C do not. All counts were considered to be relatively low
however further analysis, particularly for faecal bacteria may be
considered.

4.6.  Physical Characteristics

Physical characteristics (pH, temp, salinity, turbidity) monitored in situ
during sampling and TDS and TSS were all within the range previously
recorded in Cockburn Sound.

Levels of TSS (2 mg/L) and turbidity (0 NTU) were low for all samples
indicating the water column at the site was relatively free of sediment at
the time of sampling.

4.7.  Silt Density Index

The silt density index (SDI) is a measure of the tendency of a solution to
plug a 45um filer over a period of time, generally 5, 10 or 15 minutes. SDI
levels of 32.9 and 32.7 for the surface sample (BY01) and the five meter
sample (BY03) respectively were both higher than anticipated given the

360 Environmental Pty Ltd 7
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relatively low TSS, TDS and turbidity readings measured. Further sampling
is recommended to verify these above results.

360 Environmental Pty Ltd 8
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5. Conclusions

Overall seawater quality was found to characteristic of typical seawater
and generally very similar to that measured at Cockburn Sound for the
range of parameters nominated. Elevated SDI levels were an exception
however and for this reason it is recommended that further sampling and
analysis is undertaken to verify these results.

360 Environmental Pty Ltd 9
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Table 1

360

Binningup Water Quality meysSo—drenal

Chemical Composition of Major and Minor Constituents ey
Average Cockburn Sound
BYO01/ BYO02/ 9 (Water DoE (2003)
Element Depth Seawater . .
BYO03 BY04 . Corporation Marine Water
(Kennish 2001)
2005)
Major Constituents
Chloride (mg/L) Oom 20000 20000 19353 19000 - 21000 NG
5m 21000 21000
Calcium (mgiL) Oom 420 420 411.9 410 - 490 NG
5m 400 400
. Oom 1300 1200 1297 1300 - 1500 NG
Magnesium (mg/L)
5m 1200 1200
Potassium (mg/L) Oom 450 430 399 410 - 470 NG
5m 420 450
. Oom 11000 10000 10760 9800 - 12000 NG
Sodium (mg/L)
5m 10000 10000
Sulphate as S0, (mg/L) om 2800 2800 2712 2760 - 2880 NG
5m 2800 2800
Carbonate (CO; mg/L) om >1 >1 - 12-14 NG
5m >1 >1
Bicarbonate (HCO; mg/L) Oom 150 150 145 121 - 130 NG
5m 150 150
Minor Constituents
#
Aluminium (mg/L) Om >0.01 0.03 0.002 0.02 - 0.06 55
5m 0.03 0.01
) Om 0.0033 0.0034 0.02 0.0037 - 0.004 NG
Barium (mg/L)
5m 0.0033 0.0027
#
Boron (mg/L) Om 4.2 4.2 4.6 4.4-5.0 370
5m 3.9 4
Strontium (mg/L) Om 7.4 6.9 7.6 7.2-85 NG
5m 6.8 6.7
Bromide (mg/L) Om 83.6 79.7 67.3 69 - 74 NG
5m 82.4 80.8
Fluride (mg/L) Om 0.9 0.9 1.3 0.2-1.1 NG
5m 1.7 0.9
2 1
silicate (ug.SilL) Om 27 25 13700 50 NG
5m 27 26

Notes

! Default to DALSE (2002)

2 Default to Horne (1969)

- No value recorded

NG = No Guideline

# default to fresh water guideline
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