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Executive Summary 

Jacobs Group (Australia) in collaboration with Southeast Botanical Consulting were contracted by Melbourne 
Water in December 2022 to undertake baseline data collection  for the Estuarine Vegetation Condition 
Assessment project. Two pre-established survey methods äõĐęěęĨĕĨĝģĢ ĐĝħĝģĢħö ĕĢĘ õþęĨĕĝĠęĘ ûħħęħħġęĢĨöå 
were followed to collect monitoring data for 29 estuaries located between Little River in the west and Bass 
River in the east of the Melbourne Water service area. The õĐęěęĨĕĨĝģĢ ĐĝħĝģĢħö ħĩĦĪęĭ ġęĨĜģĘ was undertaken 
in all 29  ęħĨĩĕĦĝęħ īĜĝĠę ĨĜę õþęĨĕĝĠęĘ ûħħęħħġęĢĨö ħĩĦĪęĭ ġęĨĜģĘ was conducted in 69 pre-determined 
monitoring locations located across 17 of the 29 estuaries. 

The following summarises the findings from the baseline assessment: 

Á All 29 estuaries were successfully assessed. Minor limitations applied to data collection in localised areas 
(due to access or safety issues), and the location of a small number of Detailed Assessment quadrats were 
relocated to ensure the targeted vegetation types were surveyed. All changes to monitoring locations are 
detailed in this report.   

Á Estuarine vegetation composition and condition  varied considerably within and across estuaries. 
Á A high-level summary of vegetation values and threats is provided for each estuary, along with notes on 

site access, safety and risks as they relate to undertaking future monitoring events. 
Á Comparisons were made between the Vegetation Visions method and the Index of Estuary Condition (IEC) 

method previously  developed by the Department of Energy, Environment and Climate Action (DEECA) to 
determine how results varied from using a coarse vs fine-grain approach.  

Á Several minor issues relating to the monitoring method and data collection process were encountered. 
Recommendations have been provided in Section 4 to address these issues and these should be 
considered and addressed as appropriate prior to the next round of monitoring.   
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1. Int roduction  

This project establishes the baseline data for the Estuarine Vegetation Condition Assessment project. Two 
pre-established survey methods äõĐęěęĨĕĨĝģĢ ĐĝħĝģĢħö ĕĢĘ õþęĨĕĝĠęĘ ûħħęħħġęĢĨöå were followed to collect 
monitoring data for 29 estuaries located between Little River in the west and Bass River in the east of the 
Melbourne Water service area. The õĐęěęĨĕĨĝģĢ ĐĝħĝģĢħö ħĩĦĪęĭ ġęĨĜģĘ was undertaken in all 29 estuaries 
īĜĝĠę ĨĜę õþęĨĕĝĠęĘ ûħħęħħġęĢĨö ħĩĦĪęĭ ġęĨĜģĘ was conducted in 69 pre-determined monitoring locations 
located across 17 of the 29 estuaries. 

1.1 Background 

Vegetation is a specific key value that requires monitoring under the 2018 Healthy Waterways Strategy 
(Melbourne Water 2018). As part of Melbourne Waters commitment to implementing the Healthy Waterways 
Strategy, a Monitoring and Evaluation Plan (MEP) specifically for estuaries (Estuaries MEP) was developed 
and describes the monitoring indicators and reporting requirements needed to effectively track the progress 
towards targets and objectives set in the Healthy Waterways Strategy.  

ûħ ħĤęėĝĚĝęĘ ĝĢ ĨĜę ĤĦģĞęėĨ ĖĦĝęĚ# ĨĜę ÿħĨĩĕĦĝęħ ćÿĊöħ ĤĦĝġĕĦĭ Ěģėĩħ ĝħ ģĢ ĖĦģĕĘ-scale monitoring objectives 
that aim to:  

Á track condition against long term targets;  
Á understand landscape scale changes; and  
Á identify where management intervention is required.  

As detailed in the Healthy Waterways Strategy estuarine vegetation scores across the five catchment areas 
encompassed within the project area (Table 1-1) are generally low to very-low (moderate for Port Phillip and 
Westernport), with current trajectories for all catchments declining. Targets for catchments vary from 
avoiding further decline to improving by one condition category (i.e. very -low to low, or low to moderate) 
(Melbourne Water, 2018). Data collected as part of this project will provide a baseline for tracking the 
condition of estuarine vegetation over the lifespan of the Heathy Waterways Strategy and into the future. 

1.2 Project Area 

The Project Area encompasses 29 estuaries located across five Melbourne Water catchment areas located 
between Little River in the west and Bass River in the east. Table 1-1 below lists each estuary, the catchment 
and sub-catchment in which it is located, the length of the waterway survey area and number of Vegetation 
Visions plots and Detailed Assessment transects assessed. The location of each estuary is shown in Figure 1-
1. 
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Table 1-1. Breakdown of estuary survey locations   

Estuary / waterway Length 
(km) 

No. Veg 
Visions plots 
(left and 
right)  

No. 
transects 

Sub-catchment Catchment 

Balcombe Creek 2.69 26 2 Mornington Peninsula Western Port 

Bass River 6.03 60 5 Lower Bunyip, Lang Lang and Bass Western Port 

Bunyip River 8.96 89 3 Cardinia Western Port 

Cardinia Creek/Deep 
Creek (encompasses 4 
separate waterways) 

37.07 105, 63, 75, 
125 

12 Cardinia Western Port 

Chinamans Creek 1.84 18 - Mornington Peninsula Western Port 

Elwood Canal 1.26 12 - Dandenong Dandenong 

Kananook Creek 2.59 25 - Dandenong Dandenong 

Kings Creek 3.79 37 5 Mornington Peninsula Western Port 

Kororoit Creek 2.11 20 8 Cherry, Kororoit, Laverton, Skeleton Werribee 

Lang Lang River 10.65 105 - Lower Bunyip, Lang Lang and Bass Western Port 

Laverton Creek 2.46 24 5 Cherry, Kororoit, Laverton, Skeleton Werribee 

Little River 2.80 27 4 Werribee and Little River Lowlands Werribee 

Maribyrnong River 15.87 158 - Lower Maribyrnong Maribyrnong 

Merricks Creek 2.62 26 2 Mornington Peninsula Western Port 

Moonee Ponds Creek 10.29 102 - Lower Yarra Yarra 

Mordialloc Creek 2.00 19 - Dandenong Dandenong 

Olivers Creek 7.80 77 5 Mornington Peninsula Western Port 

Paisley Drain 0.3 3 - Cherry, Kororoit, Laverton, Skeleton
  

Werribee 

Patterson River 1.29 12 - Dandenong Dandenong 

Sheepwash Creek 3.76 37 - Mornington Peninsula Western Port 

Skeleton Creek 3.56 35 4 Cherry, Kororoit, Laverton, Skeleton Werribee 

Stoney Creek 7.89 78 1 Lower Maribyrnong Werribee 

Stony Creek (WPB) 7.45 74 - Mornington Peninsula Western Port 

Tooradin Rd Drain 11.65 116 5 Cardinia Western Port 

Warringine Creek 6.67 59 4 Mornington Peninsula Western Port 

Watson Creek 12.92 129 5 Mornington Peninsula Western Port 

Werribee River 8.25 82 2 Werribee and Little River Lowlands Werribee 

Yallock Creek 5.19 50 2 Lower Bunyip, Lang Lang and Bass Western Port 

Yarra River 16.00 162 - Lower Yarra Yarra 
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Figure 1-1. Estuarine Vegetation Condition Assessment: monitoring estuaries   
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2. Methodology  

This report provides the baseline data for the Estuarine Vegetation Condition Assessment project which was 
collected in accordance with two previously established survey methods developed to directly address the 
objectives of the Healthy Waterways Strategy (Dell 2020a ) - õĐęěęĨĕĨĝģĢ ĐĝħĝģĢħö ĕĢĘ õþęĨĕĝĠęĘ ûħħęħħġęĢĨö!  

As detailed by (Dell 2020a ) there was a need to divide the estuarine monitoring into two approaches to deal 
with two different landscape  contexts. Therefore, Vegetation Visions was developed to survey inland linear 
waterways with limited extent of lateral riparian vegetation, and Detailed Assessment was developed to 
survey coastal flats with broader reserves of associated coastal vegetation. 

2.1 Vegetation Visions  

The Vegetation Visions method was developed by Dell (2020b)  and updated with additional considerations 
for estuarine vegetation in Dell (2020a) . A final version was developed by Melbourne Water (date unknown) 
that provides minor amendments to the scoring of some structural components á this is the version utilised 
for this project and is documented below in Section 2.1.2. 

2.1.1 Background information  

The Vegetation Visions method  (also referred to as Rapid Vegetation Condition Assessment) is a rapid visual 
estimation of vegetation condition that enables inexpensive repeated data collection over many sites. 
Vegetation Visions uses a set of descriptors for vegetation condition that guides the assessor to one of five 
categories of vegetation condition, being Vegetation Structure, Richness, Instream vegetation, Patch shape 
and fragmentation and Regeneration. It relies on expert experience and opinion to reach a final score for the 
site, including prior understanding of vegetation condition concepts and a view of the relative variation of  
condition across the assessed landscape. The Vegetation Visions method requires the score for each category 
to be recorded, with total scores added and summarised to 0-5. The total scores can be used to detect finer-
scale difference in vegetation condition values (0-25), whereby a score of 0 indicates the absence of one or 
more vegetation elements. The combinations of scores allow for the compositional structure to be defined 
per different condition states.  

2.1.2 Method  

Prior to survey a GIS specialist mapped all waterways with 20m wide x 100m long survey plots  along both 
sides of the waterway, for the entire length of the Project Area. A GIS Field Maps project utilising linked 
Survey 123 forms was created to allow for data capture of all elements detailed below. 

Each plot was surveyed by an ecologist. Ecologists worked in pairs surveying separate sides of the waterway. 
Assessments took between 5 and 15 minutes per plot. Data was collected on field tablets  paired with 
handheld GPS units on a 30cm accuracy subscription.  

The following data collection process was followed as per the Melbourne Water Vegetation Visions methods 
document (date unknown) .  

1. Record the date, site name, assessor name, area being surveyed and the location of the site. 
2. Determine the relevant Ecological Vegetation Class (EVC) for the vegetation being assessed (note: native 

vegetation does not need to meet 25% native cover as per Victorian Vegetation Quality Assessment 
method ). This should be based on landscape context, remnant vegetation and estimated/modelled EVC 
information.  

3. Identify if the vegetation type ( Table 2-1, Figure 2-2) you are in is either: 

a. forest and woodland 
b. woody non-treed vegetation (e.g., scrubs and heath)  
c. non-woody, non-treed vegetation (e.g., herbaceous, grassland). 

Note: This may be able to be defined from the EVC you have identified, e.g., Lowland Forest under õforest 
or woodlandö, Plains Grassland under õnon-woody non-treed vegetationö, etc. If it is a forest or woodland 
which has been cleared of trees, it should still be assessed as that vegetation type.  
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4. Familiarise yourself with Table 2-1 and walk over the selected 0.2 ha site taking note of the composition 
and cover of vegetation elements (spend 3 to 5 minutes). Assign component scores (spend 2 to 10 
minutes) for: 

a. Component A (one score in A1, A2 or A3) á See also Figure 2-3 
b. Component B (one score in B1, B2 or B3) á See also Table 2-3 for a list of lifeforms.  
c. Component C, D and E (giving a score to each) á See also Table 2-3 for instream lifeforms.  

Record each of the component scores separately on the right -hand side column of Table 2-1, and 
calculate the Overall Score by tallying up the individual component scores. To get a Relative Score, take 
the Overall Score and refer to Table 2-2. For example, and Overall Score of 8 would get a Relative Score 
of 2.  

5. Record the weediness of the site (Table 2-1) separately to the above components. 
6. Using Table 2-3, record the terrestrial and instream lifeforms present. 
7. Using Table 2-4, record the presence or absence of any threats present in the survey area. 

 

Understanding the different components 

Structural components 
(A1-A3) 

This component evaluates the total site cover (not relative cover) by monitoring the number 
of strata present at a site as well as the percentage cover of native species. The site needs to 
have >10% native vegetation cover for it to get a score above zero (see Figure 3 and Table 
1).  

Care should be taken to assess treeless examples of woodland EVCs under A1. Grassland 
and similar vegetation with a closed structure is not penalised for potential influence on 
plant diversity. This is regarded a short-term disturbance factor and dominance of 
indigenous components over weeds is preferred. Vegetation cover in escarpment or rocky 
outcrop EVCs is influenced by the availability of recruitment space. Total site cover should 
be assessed on a horizontal plane. Bryophyte and lichen cover on rock surfaces should be 
included in combined plant cover estimates. 

Native plant species 
richness (B1 to B3) 

This component evaluates the native plant species richness at a site, which is assessed 
independently of plant age or size. There is no requirement to record the species present at 
the site, but provide an estimate of the species richness (Table 1). Count only species that 
are indigenous to the site, and only include lifeforms (Table 3) that are present at the time 
of assessment. 

Instream vegetation (C) Count number of instream plant lifeforms (Table 3) or species and assign them a relevant 
score based on Table 1. 

Patch shape and 
fragmentation (D) 

 

Assess the component at approximately a 1 ha scale (50 m up and downstream from the 
site and 50 m laterally from the waterway. A patch is contiguous native vegetation of any 
EVC which would gain a structure score of 2 or more within this larger area. Assign a score 
according Table 1. 

Regeneration (E) Regeneration assesses recruitment across vascular plant lifeforms. A recruit is any plant 
which is estimated to be 1 to 3 years old. Current season seedlings should not be included in 
this evaluation as we want to record successful recruit survival. Evidence of a recruit varies 
depending on species and it is up to the assessor to interpret the age of plants depending 
on site conditions. Fertile material is a poor predictor of plant maturity and should not be 
relied upon on its own. Recruits may include vegetative re-sprouts which are capable of 
growing into a new individual. 

Weediness Weeds include any plant taxon which is not regarded to be indigenous to the Melbourne 
region. Some taxa which are indigenous but have become weedy outside of their assumed 
natural range may be assessed as weeds. Weed cover is assessed as relative cover (i.e. 
ĤęĦėęĢĨĕěę ģĚ ĨģĨĕĠ ĪęěęĨĕĨĝģĢ ėģĪęĦ ĕĨ ĨĜę ħĝĨęå! ČęĚęĦęĢėę Ĩģ õĂĝěĜĠĭ ăĢĪĕħĝĪęö īęęĘħ ĝĢ 
White et al. (2018) is required to determine the Weediness score, which is an estimate of the 
species capacity to invade and persist in natural ecosystems. 
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Understanding the different components 

Woody versus non-woody To determine if a plant is woody, at least the basal part of the main stem should be 
conspicuously woody (non-photosynthetic and +/- rigid). Some small shrubs in 
Chenopodiaceae and other families may appear herbaceous. It is therefore important that 
the taxon is recorded against lifeforms so that any inconsistencies can be considered in data 
analysis. 

 

 

Figure 2-1. Survey area for the Vegetation Visions field assessment  (source: Melbourne Water) 

 

Figure 2-2. The different vegetation strata, from ground layer (1) and understory (2), to midstory (3) and 
overstory (4) vegetation. Similarly the different vegetation types, from non -woody non-treed vegetation (1 
to 2), woody non -treed vegetation (2 to 3) and forest and woodland (3 to 4).  (Source: Melbourne Water) 
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% Native cover I strata 2 strata  3 + strata   Score 

No native species      Absent 

<10%         Very low 

11-30%         Low 

31-50%         Medium 

51-100%      
  High 

    
  Very high 

Figure 2-3. Scoring system for the structural components of a site (component A).  (Source: Melbourne 
Water) 
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T a b l e  2 - 1 .  A s s e s s m e n t  o f  t h e  d i f f e r e n t  c o m p o n e n t s  a t  a  s i t e  a n d  t h e i r  r e l a t i v e  s c o r e .  

C o m p o n e n t s  Q u a l i t y  0  S c o r e  

( 0 - 5 )  
 1  A b s e n t  =  0  2  V e r y  l o w  =  1  3  L o w  =  2  4  M e d i u m  =  3  5  H i g h  =  4  6  V e r y  h i g h  =  5  

A1 Structure 

Forest and 

woodland  

 

Non-

indigenous 

vegetation  

Estimated 

combined native 

ėģĪęĦ ²;:{   

One to two strata with 

estimated combined 

native cover 11á30%.  

One stratum with 

estimated combined 

native cover 31á50%. 

One stratum with 

estimated native cover 

>50%. 

Two strata with estimated 

native cover 31á50%.  

Three or more strata with 

estimated combined 

native cover 11á30%.  

Two strata with 

estimated combined 

native cover >50%. 

Three or more strata 

with estimated 

combined native cover 

31á50%.  

Three or more strata with 

estimated combined native 

cover >50%.  

 

A2 Structure 

Woody non-treed 

vegetation e.g. 

scrubs, heaths 

Non-

indigenous 

vegetation  

Estimated 

combined native 

ėģĪęĦ ²;:{   

Estimated combined 

native cover 11á25% 

 

Estimated combined 

native cover 26á50% 

Estimated combined 

native cover >50%, 

single stratum  

Estimated combined native 

cover >50%, two or more 

strata  

 

A3 Structure 

Non-woody non-

treed vegetation 

e.g. grassland 

Non-

indigenous 

vegetation  

Estimated 

combined native 

ėģĪęĦ ²;:{   

Estimated combined 

native cover 11á25% 

 

Estimated combined 

native cover 26á50% 

Estimated combined 

native cover 51á75%  

Estimated combined native 

cover 76á100%,   

 

B1 Richness 

Forest and 

Woodland  

Non-

indigenous 

vegetation  

Very low species 

richness (1á3 

species) 

 

Low species richness 

(4á8 species) 

Medium species richness 

(9á15 species) 

High species richness 

(16+ species in less than 

8 lifeforms)  

Very high species richness 

(16+ species in at least 8 

lifeforms)  

 

B2 Richness 

Woody non-treed 

vegetation 

diversity e.g. 

scrubs, heaths 

Non-

indigenous 

vegetation  

Very low species 

richness (1 species) 

Low species richness 

(2á6 species) 

Medium species richness 

(7á13 species) 

High species richness 

(13+ species in less than 

7 lifeforms)  

Very high species richness 

(13+ species in at least 7 

lifeforms)  

 

B3 Richness 

Non-woody non-

treed vegetation 

e.g. grassland 

Non-

indigenous 

vegetation  

Very low species 

richness (1 species) 

Low species richness 

(2á6 species) 

Medium species richness 

(7á13 species) 

High species richness 

(13+ species in less than 

5 lifeforms)  

Very high species richness 

(13+ species in at least 5 

lifeforms)  
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C o m p o n e n t s  Q u a l i t y  0  S c o r e  

( 0 - 5 )  
 1  A b s e n t  =  0  2  V e r y  l o w  =  1  3  L o w  =  2  4  M e d i u m  =  3  5  H i g h  =  4  6  V e r y  h i g h  =  5  

C 

Instream 

vegetation 

composition  

None or non-

indigenous 

vegetation  

Instream 

vegetation of 1 

species. 

Instream vegetation of 

2 species or lifeforms 

Instream vegetation of 3 

species or lifeforms 

Instream vegetation of 4 

species or lifeforms 

Instream vegetation of 5+ 

species or lifeforms 

 

D 

Patch shape and 

fragmentation    

Non-

indigenous 

vegetation  

Native vegetation 

confined to 20 m 

from waterway on 

one side only, not 

longitudinally 

contiguous. 

Native vegetation 

confined to 20 m from 

waterway on both 

sides of waterway, not 

longitudinally 

contiguous. 

Native vegetation either 

longitudinally or laterally 

contiguous with native 

vegetation outside of 

assessment area, to within 

100 m from boundary.  

Native vegetation 

longitudinally and 

laterally contiguous with 

native vegetation 

outside of assessment 

area, >100 m from 

boundary in one 

direction. 

Native vegetation 

longitudinally and laterally 

contiguous with native 

vegetation outside of 

assessment area, >100 m 

from boundary in both 

directions.  

 

E 

Regeneration 

Non-

indigenous 

vegetation 

No evidence of 

recruitment.  

Little evidence of 

recruitment, few 

recruits present with 

restricted distribution.  

Little evidence of 

recruitment, few recruits 

present with scattered 

distribution.  

Recruitment clearly 

evident with more than 

a few recruits in less 

than half of lifeforms 

present. No evidence of 

canopy species 

recruitment in forests 

and woodlands.    

Recruitment clearly evident 

with more than a few recruits 

in more than half of lifeforms 

present.  

May or may not include 

evidence of canopy species 

recruitment in forests and 

woodlands.    

OR If Recruitment clearly 

evident with more than a few 

recruits in less than half of 

lifeforms present, then 

evidence of canopy species 

recruitment required in 

forests and woodlands.   

 

      Overall Score  

        

Weediness No weeds 

detected 

Weed species 

<10% 

Weed species <10% 

relative cover 

including highly 

invasive species. 

Weed species 10á50% 

relative cover without 

highly invasive species. 

Weed species >50% 

relative cover without 

highly invasive species 

OR 

Weed species >50% relative 

cover including highly 

invasive species. 
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C o m p o n e n t s  Q u a l i t y  0  S c o r e  

( 0 - 5 )  
 1  A b s e n t  =  0  2  V e r y  l o w  =  1  3  L o w  =  2  4  M e d i u m  =  3  5  H i g h  =  4  6  V e r y  h i g h  =  5  

relative cover 

without highly 

invasive species. 

Weed species 10á50% 

relative cover including 

highly invasive species. 

Weediness (Highly 

Invasive Species) 

No highly 

invasive 

weeds. 

<10% relative 

cover of highly 

invasive species 

10-25% relative cover 

of highly invasive 

species 

26%-50% relative cover 

of highly invasive species 

51-75% relative cover 

of highly invasive 

species 

76-100% relative cover of 

highly invasive species 

 

 

T a b l e  2 - 2 .  C a l c u l a t i o n  o f  t h e  O v e r a l l  S c o r e  t o  t h e  R e l a t i v e  S c o r e 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

1 1 1 1 1 2 2 2 2 2 3 3 3 3 3 4 4 4 4 4 5 5 5 5 5 
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Table 2-3. Assessment of the lifeforms present at the site. 

Terrestrial Lifeforms  

Angiosperm Tree Flowering woody plant with one main stem/trunk  

Gymnosperm tree  Conifer with one main stem/trunk  

Narrow-leaved upright Shrub* Woody plant with multiple upright stems, leaves > 4 times longer than width or 

with leaves reduced and photosynthetic branches 

Broad-leaved upright shrub* Woody plant with multiple upright stems, leaves < 4 times longer than wide  

Narrow-leaved prostrate shrub*  

 

Woody plant with multiple stems +/ - horizontally spreading, leaves > 4 times 

longer than width or with leaves reduced and photosynthetic branches 

Broad-leaved prostrate shrub*  

 

Woody plant with multiple stems +/ - horizontally spreading, leaves < 4 times 

longer than wide 

Narrow-leaved herb*  Herbaceous plant that is not a grass, sedge or rush, leaves > 4 times longer than 

width or without visible leaves 

Broad-leaved herb* Herbaceous plant that is not a grass, sedge or rush, leaves < 4 times longer than 

wide 

Herb without leaves* Herbaceous plant with no obvious leaves e.g. some saprophytes. 

Tufted grass, sedge or rush Graminoid with three or more leaves arising from a common base 

Spreading grass, sedge or rush Graminoid with no obvious tufted groups of leaves 

Climber, vine or twining plan Any climbing, trailing or twini ng plant which when advanced grows on other 

plants/structures for vertical support  

Bryophytes or lichens  Mosses, liverworts, hornworts and lichens combined 

Tree fern Fern with single trunk with a crown of fronds at the top 

Ground fern or fern-ally Fern with fronds arising individually or in clumps from the ground.  

Epiphytic fern or fern-ally  

 

Fern with fronds growing on the body of another plant (often a  

tree or tree fern) 

Mistletoe Parasitic shrub often on the branches of eucalypts or wattles 

Instream plant lifeforms  

Floating grass or grass-like 

plant  

Free floating (but not necessarily at the surface), not attached to substrate 

Floating forb  Free floating (but not necessarily at the surface), not attached to substrate 

Emergent grass or grass-like 

plant  

Attached to substrate with leaves or flowering stem +/ - upright at or above the 

waterline 

Emergent forb 

 

Attached to substrate with leaves or flowering stem +/ - upright at or above the 

water surface 

Submergent grass or grass-like 

plant  

Attached to substrate with leaves below water surface 

Submergent forb Attached to substrate with leaves below water surface 

Submergent or emergent 

bryophytes (mosses, liverworts 

or hornworts combined)  

Attached to substrate with leaves below, at or above water surface 

Submergent of emergent 

macro algae  

Attached to substrate with body below, at or above water 

surface 

Floating macro algae  Free floating, not attached to substrate 

* Leaves for the purpose of this assessment are true leaves or leaf-like structures which function as leaves. The following 
considerations apply. Green photosynthetic branches including minute true leaves (examples occur within Casuarinaceae, Santalaceae, 
Polygonaceae, Cupressaceae) are treated as narrow-leaved. Phyllodes or cladodes (examples occur within Fabaceae) are assessed 
according to their dimensions. 
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Table 2-4. Table of threats for Vegetation Visions sites  

Threat Observed Not 

Observed 

Threat Observed Not 

Observed 

Rabbit pellets   Evidence of Phytophthora   

Rabbit warrens   Evidence of acid sulphate soils 

impacts 

  

Deer pellets   Native vegetation clearing   

Deer browsing   Stock access   

Deer wallows   Recent understory fire*    

Fox scats   Recent canopy fire*   

Encroachment   Land slip or stream bank 

collapse 

  

Storm water/grey water 

discharge 

  Soil surface erosion   

 

2.2 Transects á Detailed Assessment 

A total of 74 transects were surveyed across 29 estuaries (Table 1-1). Transects contained up to 10, 2 x 2 m 
sub-plots (4 m 2) located at 20 m intervals, as well as a grid of nine sub-plots1 (Figure 2-4). 

The location and composition  of transects (e.g. number and placement of sub-plots and grids) followed Dell 
(2020a) , though minor alterations to the number of sub -plots and location of grids were made to a) ensure 
target grid EVCs were sampled, b) to avoid areas of open water or dangerous terrain, or c) where access to 
private property could not be achieved. Note: all transects alterations were discussed with Dr. Matt Dell to 
ensure that they would not  negatively affect statistical analyses detailed in Dell (2020a) . 

The process for surveying transects is detailed below: 

Á At each transect site, run a tape measure out and mark a sub-plot corner at 20 m intervals up to a 
maximum of 200 m (1 0 sub-plots in total). Alternatively , use a GPS with 30 cm accuracy to locate sub-
plots.   

Á A sub-plot is a 2 x 2 m quadrat which is divided into 16 even squares (Figure 2-5). A PVC frame was used 
to aid in the division of each sub-plot into 25 sampling points (for touch intersects).  

Á At each sub-plot location, determine the EVC according to descriptions in Victorian Saltmarsh Study^ 
(2011)  for EVC 9 Coastal Saltmarsh sub-communities and according to DEECA EVC benchmarks for other 
EVCs.   

Á All vascular plant taxa are recorded for each sub-plot. Identification of plants should be  made to 
infraspecific level where possible.   

Á Species which are intercepted by a point in each sub-plot are recorded (25 points) ( Figure 2-5). Each plant 
taxon which touches the point is recorded; more than one species may be recorded at each point. A point 
marker (rod) of 4á5 mm diameter is used.       

Á Within each 1 m2 cell of each sub-plot, the maximum height of shrubs 2, forbs and graminoids is recorded 
using a measuring staff (nearest 1 cm). Measurements are then averaged to obtain the mean maximum 
height for each lifeform at 4 m 2. The scientific name of the tallest shrub, forb and graminoid species is 
recorded at 4 m2. Some herbaceous species such as Phragmites australis may need to be straightened on 
the measuring staff before measuring i.e. actual length of culm to apex rather than effective canopy 
height.      

Á Soil electro-conductivity and pH are recorded near the centre of each 4 m2 using an electronic field meter. 

- The following steps were undertaken for this round of monitoring : 

À Collection - dig into soil approx imately  one trowel length deep (20 cm) and fill sample cup 1/5 
of the way with soil. One soil sample per subplot/gridplot.  

 
 
1 A small number of transects will contain two grids, or no grids. 
2 It may be unclear whether some species are herbaceous or woody in estuarine vegetation. It is recommended for consistency that  

species are classified prior to monitoring. 
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À Sample preparation - fill each sample cup to the top with demineralised water and shake to 
homogenise. 

À Calibrate soil meter (doesn't need to be done every time) according to pH/EC calibration solution 
at 25C. 

À Take readings by submerging probe into sample, swirl a couple times to ensure solution is still 
homogenised, and note down pH/EC readings. 

À Discard samples and rinse out cups (ideally with demineralised water). 
À Note: If difficulty getting a rea ding dilute sample by tipping out ~1/4 of homogenised sample 

and fill back up to top with demineralised water. Shake/swirl to re-homogenise. Repeat until 
there is a reading. 

À Devices used were the Milwaukee MW802 Pro and the Hanna Instruments HI 98129 pH Meter.  

Á Photographs are taken of the vegetation:  

- Grid-plot á photo from the reference corner looking at the centre of grid (centre sub -plot).  
- Photos are taken at full frame with a smart phone camera (equivalent to about 26 mm in 35 mm film 

camera) at 1.6 m from the ground.  
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Figure 2-4. Example of sub-plot grid and transect layout for saltmarsh and related vegetation, stratified by 
EVC (not to scale). Source: Dell (2020a ). 
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Figure 2-5. Point -based cover sample of sub-plot (red dots) . Source: Dell (2020a).  

 

2.3 Summary information  

A high-level summary of vegetation values and threats is provided for each estuary, along with notes on site 
access, safety and risks as they relate to undertaking future monitoring events . This information is tabulated 
for each estuary in Section 3.   

2.4 Nomenclature and taxonomy 

Use of scientific and common plant names follows the Victorian Biodiversity Atlas (DEECA 2023). An asterisk 
(*) preceding a plant or animal name indicates taxa which are not indigenous to Victoria. A hash (#) signifies a 
Victorian indigenous plant species that is not indigenous īĝĨĜĝĢ ĨĜę ħĨĩĘĭ ĕĦęĕ äĝ!ę! ĝĨöħ ģėėĩĦĦęĢėę ĝħ ģĩĨħĝĘę ģĚ 
its natural range).   

2.5 Limitations  

Á The timing of the surveys was not ideal for detecting all flora species potentially present within the 
monitoring sites. Some seasonal species (e.g. geophytes such as orchids and lilies) may not have had 
terrestrial material present during the survey period, while other species could not be identified to specific 
or sub-specific level due to a lack of identifying vegetative and/or reproductive material. In the case of at 
least one senescent annual grass species identification could only be made to family level, though it is 
assumed this species was *Parapholis incurva (Coast Barb-grass). 

Á A small subset of sub-plots were unable to be surveyed due to inaccessible terrain (e.g. plots in open 
water), lack of access to private land or because they were situated in inappropriate locations (e.g. on 
houses). All locations where alterations were made to the placement or composition of transects (e.g. grid 
placement) are detailed in Appendix B. 

Á Vegetation Visions scoring does not appear to accurately reflect the condition of some estuarine plant 
communities. Structurally and/or ĚĠģĦĝħĨĝėĕĠĠĭ õħĝġĤĠęö ėģġġĩĢĝĨĝęħ ĝĢ ęĬėęĠĠęĢĨ ėģĢĘĝĨĝģĢ ġĕĭ ĦęėęĝĪę 
lower scores than other communities in relatively poor condition. Notable examples include Coastal 
Saltmarsh, Estuarine Wetland and Estuarine Reedbed. 

Á In many instances submergent vegetation was unable to be accurately assessed. This was due to high 
turbid ity within many of the lower estuaries, as well as the occurrence of high flows during some surveys. 
This issue was partially addressed by inferring the presence of certain species if they were recorded in 
nearby plots or if were known to be common in specific locations. 

Á No photograph is provided for Little River Transect 2. This issue was discussed with the Melbourne Water 
project manager, and it was deemed unnecessary to retake this photograph due to access constraints 
associated with accessing the Western Treatment Plant. 
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3. Results 

3.1 Balcombe Creek 

Values The estuary supports native vegetation throughout the study area, principally EVC 953 

Estuarine Scrub. Closer to the mouth of the estuary EVC 10 Estuarine Wetland and EVC 9 

Coastal Saltmarsh (Wet Saltmarsh Herbland) were present, the latter constituting the 

Subtropical and Temperate Coastal Saltmarsh threatened ecological community (listed as 

vulnerable under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC 

Act)). Vegetation condition was generally good. 

Threats Weed cover was between 10-50% for the majority of the site with notable weed species 

including Polygala myrtifolia  (Myrtle -leaf Milkwort) , Atriplex  prostrata  (Hastate Orache), 

Aponogeton distachyos (Cape Pond-lily)  and Cotula coronopifolia  (Water-buttons).  

Survey 

access 

Access from roads is good with The Esplanade crossing the downstream extent of the 

estuary and Nepean Hwy the upstream extent. Additional access points are located on 

Augusta St, Ave and Uralla Rd (among others), and the Balcombe Estuary Nature Trail 

follows the creekline in the upper third of the study area. 

Survey 

safety  

Soft sediments are present in the lower estuary and care must be taken when traversing 

these areas. Peninsula Pistol Club and firing range adjoins the northern boundary of the 

study area at the upstream extent.  

Survey 

risks 

Trampling damage to Wet Saltmarsh Herbland vegetation is unavoidable when assessing 

Transect 1, due to soft sediments. 

  

Figure 3-1. Balcombe Creek Vegetation Visions survey area: Ecological Vegetation Classes (EVCs)  

 

Figure 3-2. Balcombe Creek Vegetation Visions survey area: relative weed cover 
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Picture 3-1. Balcombe Creek: grid-plot photographs ( left  á Transect 1, 20m; right  á Transect 2, 20m) 
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Figure 3-3. Balcombe Creek: Vegetation Vision scoring 
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Figure 3-4. Balcombe Creek: transect locations 
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3.2 Bass River 

Values The downstream half  of the estuary provides an extensive area of high-quality remnant 

native vegetation (Reef Island and Bass River Mouth Nature Conservation Reserve). 

Dominant EVCs include Coastal Saltmarsh (notably Wet Saltmarsh Shrubland and Wet 

Saltmarsh Herbland) and Mangrove Shrubland. The vast majority of Coastal Saltmarsh forms 

part of the EPBC Act-listed community. Native vegetation is restricted to the riparian zone in 

the upper half of the estuary where grazing land abuts the waterway channel.  

Threats *Sporobolis anglicus (Common Cord-grass) becomes increasingly common in the upstream 

section of the estuary, though maintains an overall low cover. Other high-threat weed 

species are rare, and are generally restricted to terrestrial habitat adjoining private property.  

Survey 

access 

The southern side of the lower estuary can be accessed via Bass Landing Road. The northern 

side can be accessed from the north (along the coastline) from Whistler Lane though the 

walk is several km long and difficult at high tide. The remainder of the estuary is abutted by 

private farmland, and at least some landholders will not allow access through their 

properties. Use of kayaks are recommended for accessing this estuary. Good launching 

locations are present at the end of Bass landing Road, and from Bass River Streamside 

Reserve located upstream of Bass Hwy.  

Survey 

safety  

Safety considerations relate to dense vegetation (obstructing view of ground), occasional 

fences that require crossing (minor issue), rabbit diggings/burrows (tripping hazard)  and 

soft sediments adjoining waterways (to be avoided). 

Survey 

risks 

Damage to plants of Tecticornia arbuscula (Shrubby Glasswort) will result where this species 

occurs in dense stands (generally in the Coastal Saltmarsh sub-community Wet Saltmarsh 

Shrubland). This species is noted to be slow growing and is very brittle, and major branches 

may be snapped off when moving through stands. 

 

Figure 3-5. Bass River Vegetation Visions survey area: Ecological Vegetation Classes (EVCs)  
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Figure 3-6. Bass River Vegetation Visions survey area: relative weed cover 

 

   

Picture 3-2. Bass River: grid-plot photographs (left á Transect 1, 160m; right á Transect 1, 120m)  

   

Picture 3-3. Bass River: grid-plot photographs (left á Transect 2; right á Transect 4) 
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Picture 3-4. Bass River: grid-plot photographs (left á Transect 5, 40m; right á Transect 5, 180m)  

 

 

Picture 3-5. Bass River Vegetation Visions survey area: Common Cord-grass (*Sporobolis anglicus) 
infestation  
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Figure 3-7. Bass River: Vegetation Vision scoring 
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Figure 3-8. Bass River: transect locations 
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3.3 Bunyip River 

Values Coastal Saltmarsh, Mangrove Shrubland and Estuarine Wetland are the dominant EVCs 

within the lower estuary south of South Gippsland Hwy. The vast majority of Coastal 

Saltmarsh forms part of the EPBC Act-listed community. Vegetation within the North 

Western Port Nature Conservation Reserve adjoining Westernport Bay is of generally high 

quality, though becomes increasingly degraded north of the reserve. Estuarine Scrub grades 

into Swamp Scrub between South Gippsland Hwy and Koo Wee Rup and is of moderate 

condition. Native vegetation north of Koo Wee Rup is highly degraded and largely reduced 

to a narrow fringe of emergent species loosely referable to Tall Marsh and Swamp Scrub 

EVCs. 

Threats All but the lower estuary is subject to significant weed invasion, with high-threat weeds of 

management concern (woody weeds and robust scramblers) scattered to abundant in scrub 

between South Gippsland Hwy and Koo Wee Rup, while north of here the riparian zone and 

floodway are dominated by exotic perennial grasses. Stock access and grazing paddock 

encroachment was evident in one location and rabbit and fox scats were recorded 

throughout.  

Survey 

access 

Pedestrian access is reasonable throughout the estuary. Access to the lower estuary (south 

of South Gippsland Hwy) is through the riparian corridor and requires crossing several wire 

fences. Access north of South Gippsland Hwy can be achieved at numerous locations 

including South Gippsland Hwy, Healesville-Koo Wee Rup Rd and Main Drain Rd. 

Survey 

safety  

The majority of the estuary north of South Gippsland Hwy can be easily navigated, with open 

mown areas and/or access tracks allowing easy access. South of South Gippsland Hwy dense 

vegetation may obstruct the view of ground, and occasional fences require crossing (minor 

issue). Semi-collapsed rabbit warrens present in the southwest of the estuary (vicinity of 

Transect 2) create a significant tripping hazard and this area should be traversed with care. 

Survey 

risks 

No risks identified. 

 

 

Figure 3-9. Bunyip River Vegetation Visions survey area: Ecological Vegetation Classes (EVCs)  



Estuarine Vegetation Condition Assessment: Baseline data collection 
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Figure 3-10. Bunyip River Vegetation Visions survey area: relative weed cover 

 

   

Picture 3-6. Bunyip River: grid-plot photographs (left á Transect 1; right á Transect 2) 

   

Picture 3-7. Bunyip River: grid-plot photographs (left á Transect 3, 80; right á Transect 2, 100m)



Estuarine Vegetation Condition Assessment: Baseline data collection 
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Figure 3-11. Bunyip River: Vegetation Vision scoring  (1 of 2)  


































































































































































































































