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 Environmental Factor Guideline: Flora and Vegetation. Government of Western Australia (EPA 
2016a) 

 Technical Guidance Flora and Vegetation Surveys for Environmental Impact Assessment (EPA 
2016b) 

 Banksia Woodland TEC Conservation Advice (TSSC 2016) 

 Claypan TEC Conservation Advice (TSSC 2012) 

 ‘Corymbia calophylla - Xanthorrhoea preissii woodlands and shrublands of the SCP’ 
Conservation Advice (TSSC 2017). 

1 PERSONNEL 

Surveys will be conducted by an experienced botanist with appropriate experience and qualifications, 

including demonstrated experience as a field botanist in the Swan Coastal Plain. 

2 OPTIMAL TIMING 

To maximise the proportion of native species recorded during the field surveys, monitoring of Banksia 

Woodland and Corymbia Woodland TEC / PEC vegetation will be carried out in spring.  

Claypan TEC vegetation monitoring will be carried out in winter through to early summer, dependent 

on rainfall and in consultation with DBCA as required.  

3 FREQUENCY 

The transect vegetation monitoring program will be undertaken annually in spring (or as 

recomemnnded by DBCA for the Claypan TEC) prior to and during construction, and for two years post 

construction. If after two years change to the TEC / PEC vegetation attributable to Proposal activities 

is detected, monitoring will continue for a further year.  

Photopoint monitoring will be conducted bi-annually prior to and during construction, and for two 

years post construction. Additional monitoring will be conducted as a result of an event. If after two 

years change to the TEC / PEC vegetation attributable to Proposal activities is detected, monitoring 

will continue for a further year.  

4 MONITORING TYPE AND LOCATIONS 

The monitoring method and parameters selected comprise a combination of quantitative and 

qualitative measures that will provide an overall assessment of the health of TEC / PEC vegetation and 

any evidence of disturbance from the Proposal. 

5 SITE LOCATIONS 

Suitable monitoring reference site locations have been determined through desktop assessment and 

local knowledge of the vegetation surrounding the Proposal Area. DBCA have indicated the selected 

sites are suitable for use as reference sites in the monitoring program (pers. comm. Andrew Webb, 

12/08/2019; 20/08/2019). Monitoring reference sites are shown in Figure 1.  

6 MONITORING METHODOLOGY 

Vegetation monitoring is comprised of monitoring transects and photopoints. The methodologies for 

each approach are detailed below. Transect start and end points (denoted by inclusion of ‘T’ in the 

site name) and photopoint locations are shown on Figure 1.  
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Banksia Woodland TEC / PEC 

Two transects 30 m in length were established within Site BW-N-I-2 (Figure 1). Three reference 

transects, also 30 m in length, were established as follows: 

 one in the Wardandi A-Class Nature Reserve (R26270) Reference Site (BW-N-R-1)  

 one in Reserve 35061, on Paris Road Australind Reference Site (BW-N-R-2) 

 one in vegetation along the Forrest Highway Road reserve at Old Coast Road junction at 

Reference Site BW-N-R-3 (Figure 1). 

Transect locations were finalised during an initial site visit prior to commencing the first round of 

monitoring, and are located within Banksia Woodland TEC / PEC. 

Photographic monitoring points were established in both potential impact and reference sites, 

positioned at the start and end point of each monitoring transect. 

Photographic monitoring only will be conducted for the Banksia TEC occurrence at Site 1. Photopoints 

to monitor Site 1 will be established within the adjacent road reserve.  

Claypan TEC 

One transect of 30 m in length was established at Site CP-N-I-2 (Manea Park) (Figure 1). One 

reference transect 30 m in length was established in Claypan vegetation at the Waterloo Nature 

Reserve (R46108) Reference Site (CP-N-R-1) and one at Manea Park Reference Site (CP-N-R-2) 

(Figure 1). Transect locations were finalised during an initial site visit prior to commencing the first 

round of monitoring, and are located within Claypan TEC.  

Photographic monitoring points were established in both potential impact and reference sites, 

positioned at the start and end point of each monitoring transect. 

‘Corymbia calophylla - Xanthorrhoea preissii woodlands and shrublands of the SCP’ TEC 

One transect 30 m in length was established at Site CW-N-I-1 in the South Western Highway road 

reserve (Figure 1). Two reference transects were established in vegetation meeting the description 

of this TEC; one at the Waterloo Nature Reserve (R46108) Reference Site (CW-N-R-1) and one in 

vegetation in the Railway Road reserve Reference Site CW-N-R-2 (Figure 1). Transect locations were 

finalised during an initial site visit prior to commencing the first round of monitoring, and are located 

within the TEC vegetation. 

Photographic monitoring points were established in both potential impact and Reference Sites, 

positioned at the start and end point of each monitoring transect. 

7 TRANSECT DESIGN 

Monitoring transects 30 m in length were established within both potential impact and Reference 

Sites. Along each transect, 2 x 2 m plots were established at 10 m intervals, the first at 0 m and the 

last at 30 m. Each plot was placed alternately left and right of the transect line. A total of 4 plots were 

established per transect. 

Each plot was measured using a tape. Corners were marked with a galvanised steel post. The layout 

of a transect is shown in Figure 2.  
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8 PHOTO MONITORING POINT DESIGN 

Photopoints were established at the following locations: 

 At the start and end point of each transect 

 At each plot 

 In the Forrest highway road reserve to enable monitoring of vegetation in Site 1 

 5 m distance from the existing vegetation line at 50 m intervals around the Proposal Area 
boundary adjoining Site BW-N-I-2, CW-N-I-1, BW-N-I-3, BW-N-I-4, BW-N-I-5 and BW-N-I-6 

 At the edge of the existing vegetation line on the opposite side of the road to the vegetation 
being photographed, at 50 m intervals along the Bell Road Claypan TEC occurrence at Site 
CP-N-I-1. 

Where allowed, photopoints were marked permanently with a stake and their locations geo-

referenced (recorded using a handheld GPS). All photographs are taken from the top of the stake. 

Photopoint monitoring will form part of each monitoring event. Where permanent stakes cannot be 

installed, such as in roadside vegetation, the locations of these points was marked on the adjacent 

fence post, and the stake installed for each monitoring event, and removed prior to leaving the site.  

Where photopoints are linked to a transect, photographs are taken facing towards the middle of the 

transect. For photopoints not linked to a transect, photographs are taken facing towards, and left and 

right of the vegetation being monitored.  

At independent photopoints, i.e. those not linked to transects, the following parameters are recorded: 

 Site conditions including vegetation cover 

 Dominant species in each structural layer 

 Weed species present and overall cover 

 Evidence of erosion 

 Evidence of other physical disturbance such as grazing, rubbish dumping, etc. 

Fewer parameters are recorded in photopoints linked to transects, because in addition to photopoints, 
transects contain plots at which data for numerous additional parameters is recorded, as is detailed 
below. 

9 MONITORING PARAMETERS 

The monitoring parameters selected comprise a combination of quantitative and qualitative 

vegetation measures that will provide an overall assessment of the health of the vegetation. The 

selected monitoring parameters are described below. Data is collected using standardised data sheets. 

Within each transect plot, the following parameters are recorded: 

 Species diversity and cover 

 Plant deaths 

 Level of plant stress  

 Ground characteristics (% bare ground, leaf litter, etc). 

At photopoints located at the start and end point of each transect, assessing the each transect as a 

whole, the following parameters are recorded: 
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 Site conditions 

 Evidence of erosion 

 Vegetation community structure. 

Where required, a description of the approach used for each parameter is set out below. 

Species diversity and cover 

In each transect plot (2 x 2 m) the following information will be collected: 

 Species present – identify all species present within the quadrat  

 An estimate of cover and abundance of species using a slightly modified version of the Domin-
Krajina scale1, as shown in Table 2. 

Table 2 Modified Domin-Krajina scale 

COVER SCORE DESCRIPTION 

1 Seldom found species with insignificant cover 

2 Very scattered individuals of a species with less than 1% cover 

3 Scattered individuals of a species with 1-5% cover 

4 Any number of individuals of a species with 5-10% cover 

5 Any number of individuals of a species with 10-25% cover 

6 Any number of individuals of a species with 25-33% cover 

7 Any number of individuals of a species with 33-50% cover 

8 Any number of individuals of a species with 50-75% cover 

9 Any number of individuals of a species with greater than 75 % but less than 100% 

10 Any number of individuals of a species with complete cover (100%) in the stand 

 

  

                                                            
1 The scale was modified for use in electronic data capture software that did not recognise a score of zero. 
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Level of plant stress 

In each transect plot, plant stress is measured on a five-point scale as detailed in Table 3.  

Table 3 Plant stress scale 

PLANT STRESS 
LEVEL 

DESCRIPTION 

5 No evidence of wilting of foliage. Foliage intact and healthy. Plants not stressed. 

4 Plant leaves show signs of wilting at periphery. Less than 10% of plants or foliage 
cover affected. Plants potentially stressed. 

3 Plant leaves wilting with noticeable curling of leaf periphery. 10% to 20% of 
plants or foliage cover affected. Plants exhibiting symptoms of stress. 

2 Plant leaves wilting with noticeable curling of leaf. 20% to 30% of plants or 
foliage cover affected. Plants exhibiting signs of stress. 

1 Plant leaves wilting with noticeable curling of leaf (approaching closure). More 
than 30% of plants or foliage cover affected. Plants clearly stressed. 

Ground characteristics 

In each transect plot, the percentage of bare ground, leaf litter, twig and logs are recorded in 5 % 

categories (i.e. 0-5 %, 5-10 % etc). 

Site conditions 

 Vegetation condition in accordance with the rating scale (EPA 2016) 

 Pathogen attack – visual evidence of dieback 

 Fire history – visual evidence of fire history 

 Evidence of unauthorised access 

 Other disturbances (e.g. rubbish dumping, access tracks, grazing). 

Evidence of erosion or inundation 

A description and photograph of erosion or inundation are recorded if present. Description includes 

depth and width characteristics of any erosion, and depth of any standing water.  

Vegetation community structure 

For each transect, vegetation is described based on structure, dominant taxa and cover characteristics. 

Vegetation unit descriptions follow the National Vegetation Information System (NVIS) and are 

consistent with NVIS Level V (Association). At Level V up to three taxa per stratum are used to describe 

the association (Executive Steering Committee for Australian Vegetation Information (ESCAVI 2003)). 

10 DATA ANALYSIS 

Data collected from monitoring is to be entered into electronic spreadsheets to be analysed for trends 

in vegetation health. Table 4 provides a summary of the calculations to be completed for each 

parameter. Photographs from each transect will be appropriately labelled and stored. For the 

monitoring quadrats and transect plots, data analysis will include the use of parametric univariate 

statistical tests including a paired t-test (two sampling events) or repeated measures ANOVA (more 

than two sampling events) when testing for change between years at sites or between sites within a 

single survey event.  
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Table 4 Summary of analysis  

PARAMETER DESCRIPTION 

Species diversity Diversity calculated by counting the number of different species present in the 
quadrat / plot 

Species 
composition 

Percent composition calculated dividing the percent cover for each species by 
the total cover for all species 

Level of plant 
stress 

Comparison of the previous monitoring periods to note change over time 

Weed species Number and total cover calculated 

Plant deaths Total number counted and comparison of the previous monitoring periods to 
note change over time 

Vegetation 
health 

Visual comparison of photographs taken from each permanent photopoint. 
Comparison of the previous monitoring periods to note change over time 

Ground 
characteristics 

Comparison of the previous monitoring periods to note change over time 

 

11 REFERENCES 

Bunbury Outer Ring Road Integratded Planning Team (BORR IPT) (2019). Bunbury Outer Ring Road 

Northern and Central Sections Response to EPA Notice of Decision to Assess: Additional Information 

Request. In Prep.  
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