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1.Introduction

Austral Research and Consulting (Austral) were contracted by Barwon Water in Spring 2019 to
undertake an investigation into the ecological condition of the upper Barwon River with regard to
the extent of impact of low pH inflows from Boundary Creek.

The initial surveys determined a baseline for ongoing monitoring of the Barwon River as part of a
remediation plan required by a section 78 Ministerial Notice and twice yearly monitoring is now
carried out on sites along both the Boundary Creek including Big Swamp and the Upper Barwon
River.

1.1. Background
Studies have confirmed that historic groundwater extraction from the Barwon Downs borefield to

boost Geelong’s water supply in conjunction with a dry climate led to reductions in flows in lower
Boundary Creek (Jacobs, 2017), an increased occurrence of wet-dry cycling and a decrease in
groundwater levels. These factors led to the oxidation of naturally occurring acid sulfate soils in
Big Swamp, thus releasing acid into the system and lowering the pH. This process has led to the
discharge of acidity into the lower reaches of Boundary Creek, which flows into the Barwon River
approximately 3.7 km downstream of Big Swamp.

A community and stakeholder working group was established in 2018 to develop a remediation
plan for Big Swamp and Boundary Creek and the Boundary Creek, Big Swamp and Surrounding
Environment - Remediation and Environmental Protection Plan (REPP) (Barwon Water, 2020) was
released in December 2019 and updated in February 2020. An Ecological Risk Assessment
conducted in 2022/23 (Nation Partners, 2023) identified further investigation of the health of
Boundary Creek should be considered to better understand the system.

1.2. Objectives

The objective of this report is to provide an overview of the ecological condition of Boundary Creek
(including where it flows through Big Swamp). The condition of the upper Barwon River will also
continue to be monitored.

1.3. Summary

As part of the REPP, Barwon Water has committed to continuing water quality and
macroinvertebrate sampling along the Barwon River and has added a number of sites along
Boundary Creek to monitor environmental health along the entire waterway. The latest results
indicate that whilst Boundary Creek is still being impacted by water quality from Big Swamp, metal
concentrations and pH levels are improving and that there may be wider catchment impacts to
Boundary Creek including on stream dams and background metal concentrations.
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2. Methods

A total of twenty sites were surveyed along the East Barwon, West Barwon, and Barwon Rivers in
addition to Boundary Creek and Big Swamp (Figure 1). Twelve of these sites were sampled
between Spring 2019 and Autumn 2022. A further four sites were surveyed on Boundary Creek
and in Big Swamp along with the original twelve in Spring 2022 and Autumn 2023. Four more sites
along Boundary Creek were added to the survey in Spring 2023 and the site numbers changed to
reflect the addition of new sites over the years. The old and new site numbers along with their
locations and descriptions are in Table 1.

s Figure 1: Barwon River and Boundary Creek (base map from Open Street Map). Red markers are
existing sites, blue are new sites added in Spring 2023. New numbering as per Table 1 below has
been used.

2.1. Site Selection
Sites were selected in consultation with Barwon Water to best give an indication of the impact of

water coming from Big Swamp on Boundary Creek and particularly the Barwon River. Two sites
are on the East Barwon River, one site is on the West Barwon River, six sites on Boundary Creek
are upstream of Big Swamp, two sites are within Big Swamp, two sites are below Big Swamp and
eight sites are on the mainstem Barwon River.
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Table 1: Old and revised site numbers, site locations and descriptions.

Revised Old site Site description Latitude Longitude
site no. no.

1 1 East Barwon River @ Kents Road -38.512196 143.732530
2 2 East Barwon River @ Dewings Bridge Road -38.434878 143.747933
3 3 West Barwon River @ 7 Bridges Road -38.474669 143.689396
4 4 Barwon River 100m u/s of Boundary Ck conf. -38.418236 143.742025
5 - Boundary Creek @Colac-Lavers Hill Road -38.4191 143.583

6 - Boundary Creek @Baongarook -38.4147 143.6335

7 - Boundary Creek @upstream McDonalds Dam -38.4038 143.6747

8 5.1 Boundary Creek @ d/s McDonalds Dam -38.408599 143.681938
9 5.2 Boundary Creek @ u/s Big Swamp -38.422875 143.692198
10 BS2 Big Swamp @ western end -38.423042 143.695382
11 BS1 Big Swamp @ eastern end -38.422270 143.702076
12 5 Boundary Creek @ Colac-Forrest Road -38.421122 143.710475
13 - Boundary Creek @upstream of Barwon conf. -38.4206 143.7343
14 6 Barwon River 100m d/s of Boundary conf. -38.416717 143.742383
15 7 Barwon River @ north boundary of plantation -38.402291 143.757554
16 8 Barwon River @ Colac-Lorne Road -38.388771 143.768956
17 9 Barwon River @ Birregurra -38.339105 143.790971
18 10 Barwon River @ Conns Lane -38.325134 143.832385
19 11 Barwon River @ Winchelsea- Deans Marsh Rd -38.278018 143.978382
20 12 Barwon River @ Princes Hwy bridge, Winchelsea  -38.240445 143.989326

2.2. Sampling methodology
Macroinvertebrates and in situ water quality, vegetation, site descriptions and photos were

collected with specific sampling methods detailed below.

2.2.1. In-situ water quality
In-situ water quality parameters were measured at each site including dissolved oxygen (mg/L),

temperature (°C), specific conductivity (uS/cm) and pH using a YSI ProPlus water quality meter.
Turbidity (NTU) and alkalinity (mg/L) were measured using HACH meters and test kits respectively.

2.2.2. Metals in water
Water samples were collected for metals analysis, field filtered using 0.45um membrane filter,

using bottles containing Nitric Acid (HNO3) preservative and kept refrigerated prior to delivery to
the NATA accredited ALS Laboratory.

2.2.3. Macroinvertebrates
Macroinvertebrates were collected at each site and photos and site assessment sheets were

completed as per Victorian EPA guidelines (EPA Victoria, 2021). In the absence of riffle habitats,
two edge samples (labelled A and B) were collected (EPA Victoria, 2021) using a 250pum mesh dip
net to sample ten metres of representative habitat at two locations at each site on the 16™, 17" and
18" of October, 2023. The contents of the net were placed into a white tray to be picked through
for 30 minutes with the aim of picking over 100 animals into 70% ethanol for later identification to
family level following the Rapid Bioassessment Methodology for Rivers and Streams (EPA Victoria,
2021). Macroinvertebrates were identified in the laboratory in accordance with the guidelines; to
class for Oligochaeta and Mites, chironomids to sub-family and all other taxa to family except those
that are not included in EPA Victoria biotic calculations (EPA Victoria, 2021).
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2.2.4. Site descriptions
EPA Victoria field sampling and habitat assessment sheets were filled out at each site and site

photos taken (EPA Victoria, 2021). This information has been summarised in Appendix 1. The
reported habitat parameter score is not expected to change over the short term unless works have
been undertaken at the site such as riparian revegetation or fencing or large woody debris
introduction or the site is experiencing changes in flow such as drought conditions.
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3.1.1. Macroinvertebrates

Biotic indices such as AusRivAS, SIGNAL2, EPT (Ephemoptera, Plecoptera, Trichoptera) and taxa
richness (number of families) scores were calculated in accordance with EPA Victoria biological
indicators (EPA Victoria, 2004).

A list of macroinvertebrate families found at each site in Spring 2023 is in Appendix 2.

AusRIVAS scores and bands (Table 3) are considered to give the most accurate assessment of the
health of a site as the program compares the test site to a number of reference sites that have
similar physical and chemical characteristics but are relatively free of environmental impacts. The
score indicates how many macroinvertebrate families were found compared to those found at
reference sites. The statewide model for edge habitat for each season was applied to these
samples.

= Table 4: AusRivAS Bands, Observed/Expected scores and descriptions for edge models
(AusRivAS Macroinvertebrate Predictive Modelling Version 3.2.2)

Band OE 50 score Description
Spring
X 1.20+ More biologically diverse than reference sites
A 0.81-1.19 Reference condition
B 0.43-0.80 Significantly impaired
C 0.05-0.42 Severely impaired
D 0-0.04 Extremely impaired

SIGNALZ2 is a biotic index based on the tolerance or intolerance of biota (macroinvertebrates) to
water pollution. Sites with high scores are likely to have low nutrient, salinity and turbidity levels
and high oxygen levels but its accuracy in identifying toxicants is less certain (EPA Victoria, 2021).
The EPT score indicates the number of families that are sensitive to pollution that are present at
the site with a low score usually indicating that there has been some type of disturbance. Together,
these scores give a good picture of the health of the waterway at a site and potentially what is
causing any disturbance. Taxa richness, measured by the number of macroinvertebrate families
collected, can give a good overview of the health of a waterway. High numbers are associated with
diverse habitats present at the site but can also be influenced by mild nutrient enrichment which
can increase the food supply. The score can be combined with SIGNAL2 scores as in Figure 4 to
help interpret results.

The upper Boundary Creek sites are close to the border between two biological regions. Uplands
B; characterised by upland reaches in the Otway Ranges where there is some clearing for forestry,
grazing and some intensive agriculture and Central Foothills and Coastal Plains; incorporating the
lower reaches of the Barwon River where the region has been substantially cleared for intensive
agriculture (EPA Victoria, 2004). For ease of comparison along the waterway the Central Foothills
and Coastal Plains objectives have been applied. The Barwon River sites are in two biological
regions with Site 1 (East Barwon River at Yaugher) in Uplands B and all other sites in Central
Foothills and Coastal Plains.

= Table 5: Environmental Quality Objectives for Biological Indicators, edge habitat (VGG, 2021).

Objective Season Number of SIGNALZ2 Index EPT Index AusRIiVAS
Families score score Band
Uplands B Spring 17 4.2 6 A
Central Foothills & Spring
20 3.4 N/A A

Coastal Plains
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= Table 6: Biotic indices in Spring 2023.

Waterway Site Number of SIGNAL2 EPT Index O/E score AusRivAS
Families Index score score Band
Boundary Creek 5 12 1 0.56 B
Boundary Creek 6 16 3 0.85 _
Boundary Creek 7 15 4 0.67 B
Boundary Creek 8 15 2 0.77 B
Boundary Creek 9 16 3 o84 | A
Big Swamp 10 6 3.18 0 0.27 C
Big Swamp 11 4 3.00 0 0.13 C
Boundary Creek 12 6 3.27 0 0.16 C
Boundary Creek 13 6 . 388 0 0.24 C
East Barwon River 1 11 3.47 3 0.47 B
East Barwon River 2 16 3.06 4 0.32 C
West Barwon River 3 15 . 446 5 0.76 B
Barwon River 4 16 3.42 4 0.82 _
Barwon River 14 16 . 360 4 0.64 B
Barwon River 15 17 3.35 3 0.78 B
Barwon River 16 17 5 0.90
Barwon River 17 19 - 4 0.85 -
Barwon River 18 12 3.24 2 0.56 B
Barwon River 19 16 3 0.72 B
Barwon River 20 19 - 3 0.89 _

Shaded values indicate compliance with Environmental Quality Objectives.

Table 6 shows that none of the sites meet all of the ecological objectives but that Site 6 at
Barongarook and Site 9 upstream of Big Swamp on Boundary Creek meet two of the three
objectives. Sites within Big Swamp (Sites 10 and 11) were poor but beginning to improve by the
new site (Site 13) upstream of the confluence with the Barwon River. Full analysis and reporting on
macroinvertebrate community compositions will occur following the Autumn survey which will
incorporate temporal trends and allow comparisons with environmental objectives.
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4.Conclusions

The addition of sites along Boundary Creek upstream and downstream of Big Swamp will fill a data
gap regarding other impacts on the creek and any ecological recovery before it joins with the
Barwon River. Recent water quality data indicates that metals such as Aluminium and Zinc exceed
ANZECC guidelines in the catchment above Big Swamp but most parameters were within the
previously sampled range along both Boundary Creek and the Barwon River. Waterway health as
measured by aquatic macroinvertebrates was very good above both McDonalds Dam and Big
Swamp but in poorer condition below each wetland/ dam including the one immediately above Site
5 at Colac-Lavers Hill Road. The most healthy sites on the Barwon River were downstream of the
confluence with Boundary Creek at the Colac-Lorne Road (Site 16), Birregurra (Site 17), and
Winchelsea (Site 20). Further comment and comparisons with previous results will be made
following the Autumn 2023 sampling event.
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