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Executive Summary

Sediment samples were collected from six near-shore and six offshore sites off Alkimos on 9™
February 2005 by Murdoch University’s Marine and Freshwater Research Laboratory
(MAFRL). At each site, three replicate surface sediment samples were collected by ADAS
commercially qualified divers, with each sample being a composite from five sub-samples of
the top 2-cm of sediment obtained from the four corners and the centre of a 1 m? quadrat.
One replicate from each site was analysed for grain-size distribution, nutrients, total organic
carbon, organic matter content, carbonate content, metals, pesticides and herbicides.

The sediments were found to be clean sands with a low organic matter content. The dominant
grain size varied from coarse to fine sand. Concentrations of nutrients were within the range
expected for clean coastal sediments and all metals concentrations were well below guideline
levels. Pesticide and herbicide levels within the sediments were below reporting limits at all
sites.

-000-
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1. Introduction

1.1  Background

In the 1970’s the Water Corporation of Western Australia (Water Corporation)
identified the need for a wastewater treatment plant (WWTP) to service the planned
residential growth in Perth’s North West Metropolitan Corridor.  Following
evaluation of several different options, the Water Corporation selected Alkimos Lot
101 as the preferred site for what will be known as the Alkimos WWTP, and
finalised the acquisition of this site from the Urban Land Council in 1987.

An “in principle agreement” was formalised on the 29th June 2001 with the signing
of the Alkimos Eglinton Relocation, Construction and Development Agreement
between the Water Corporation, LandCorp and Eglinton Estates (the principal
landowners within the structure plan area). This agreement identified the Alkimos
WWTP site as acceptable to all parties.

Projected growth in the catchment indicates that approximately 80 ML/d will require
treatment at the Alkimos WWTP by 2050. Ultimately plant inflows could grow to
160 ML/d.

1.2  Objectives of the Sediment Survey Project

The objectives of the Sediment Survey component of the Alkimos Marine Studies
Programme were to characterise the sediments (grain-size, nutrients, total organic
carbon, organic matter, carbonate) and measure the concentrations of metals,
pesticides and herbicides in the sediment at sites in the vicinity of the proposed
Alkimos Wastewater Treatment Plant (WWTP) Ocean Outlet.

The data will be compared against the appropriate guidelines where applicable
(ANZECC/ARMCANZ (2000) Interim Sediment Quality Guidelines (ISQG)) and
will assist with the assessment of the potential effects of the treated wastewater
discharge on the coastal waters.
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Methods

2.1

2.2

2.3

Sample collection

Sediment samples were collected from six near-shore and six offshore sites off
Alkimos on 9" February 2005 by staff from Murdoch University’s Marine and
Freshwater Research Laboratory (MAFRL) (Figure 2.1, Appendix A).

At each site, three replicate surface sediment samples were collected by ADAS
commercially qualified divers using 9.5 cm diameter polycarbonate corers
(Australian Standard AS/NZS 5667.12:1999). Corers were pre-rinsed with dilute
acid, de-ionised water and a suitable solvent. The corers were washed between
sampling sites with site water before re-sampling.

Sediment samples were placed in pre-cleaned polyethylene containers supplied by
the analytical laboratory (Australian Standard AS/NZS 5667.12:1999) and kept on
ice while in transit to the analytical laboratory.

Each of the samples was a composite from five sub-samples of the top 2-cm of
sediment obtained from the four corners and the centre of a 1 m? quadrat (EPA,
2004). Surface samples represent the best sample for detection of change in
contamination, and are also an important part of the sediment profile in terms of
biological effects (sediment feeding, water/sediment interactions).

Analysis of sediment samples:

One replicate sediment sample from each site was analysed for:

. Grain-size distribution;
. Nutrients (total Kjeldahl nitrogen and total phosphorus);

. Total organic carbon (organically bound carbon);

. Organic matter content (percentage of organic matter — includes carbon,
hydrogen, nitrogen, etc.);

. Carbonate content;

. Metals (arsenic, cadmium, chromium, copper, lead, mercury, molybdenum,

nickel, selenium, silver, zinc); and

. Pesticides and herbicides (organochlorine pesticides, organophosphate
pesticides and triazine herbicides).

Analytical methods

All chemical analyses were undertaken following NATA (National Association of
Testing Authorities) accredited laboratory procedures (Table 2.1).

Table 2.1 Analytical methods and reporting limits for each of the sediment
parameters to be measured

Parameter Analytical Method" Reporting Limit Unit

Sediment Characteristics

Grain-size Laser diffraction and wet 0.02 ym — 10 mm % volume
sieving

Nutrients Lachat QC 8000 Flow Injection P:0.05 mg g'1
Analyser N: 0.1
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8@ 2 mg kg™
8@ mg kg'1
Zinc (Zn) ICP-AES® 0.5 mg kg™
Pesticides and Herbicides™
Organochlorine GC-ECD/NPD 0.01 mg kg'1
pesticides
Organophosphate GC-ECD/NPD 0.1 mg kg'1
pesticides
Triazine herbicides GC-ECD/NPD 0.1 mg kg'1

Notes:

1. Metal analysis conducted on aqua regia (HCI/HNO;) digest extracts to enable comparison with
ANZECC/ARMCANZ (2000) Guidelines which are based on data that have used a strong acid digestion to extract the
metal.

2. Inductively Coupled Plasma Atomic Emission Spectrometry.

3. Cold vapour Atomic Absorption Spectrometry.

4. Gas chromatography-electron capture detector/nitrogen-phosphorus detector.

Low level analysis for pesticides, herbicides and silver was also undertaken on a
subset of samples to obtain reporting limits below the guideline screening levels.

The reporting limits for the low level analyses are given below (Table 2.2).

Table 2.2 Analytical methods and low level reporting limits for certain sediment
parameters
Parameter Analytical Method" Detection Limit Unit
Metals')
Silver (Ag) ICP-AES® 0.5 mg kg™
Pesticides and Herbicides™
Organochlorine GC-ECD/NPD 0.001 mg kg'1
pesticides
Organophosphate GC-ECD/NPD 0.01 mg kg'1
pesticides
Triazine herbicides GC-ECD/NPD 0.01 mg kg'1

Notes:

1. Metal analysis conducted on aqua

metal.
2. Inductively Coupled Plasma Atomic Emission Spectrometry.
3. Gas chromatography-electron capture detector/nitrogen-phosphorus detector.

regia (HCI/HNO;) digest extracts to enable comparison with
ANZECC/ARMCANZ (2000) Guidelines which are based on data that have used a strong acid digestion to extract the
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