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Earth and Environmental Sciences  
 

The long association between the RGSQ and Binna Burra Lodge 

Initially established in 1885 as the Geographical Society of Australasia (Queensland Branch), 

the Royal Geographical Society of Queensland (RGSQ) has a historical link to the Binna 

Burra Cultural Landscape not only through the contributions of Robert Collins (1843-1913) 

and Romeo Lahey (1887-1968) but of many others over the generations who have an interest 

in places, geography and the environment. 

In 2022 Binna Burra was pleased to strengthen its relationship with RGSQ for this 

collaborative mapping project. It’s another important step in our recovery from the 2019 

bushfire devastation.  The research and documenting of the conditions of the walking trails 

provides a solid basis planning for the future of all the walking trails on the Binna Burra 

Cultural Landscape. 

Especially since the bushfires at Binna Burra three years ago, we often talk about our PALs 

(Partners. Alliances. Linkages.). RGSQ and the University of Queensland are long term inter-

generational PALs of Binna Burra and we are very appreciative of their support for this 

walking trail mapping project. 

Acknowledging the Traditional Custodians of The Land 
 

This story informs current discussions within Binna Burra Lodge in a proposed initiative to 

rename some areas within the Cultural Landscape site to their Indigenous names instead in 

alignment with their reconciliation action plan (personal correspondence with Tim Medhurst, 

2022). 

 

 
  

Binna Burra Trails Mapping Project 

2022 

 



 1 

 

Authors:  

Vrinda ESWARAN, Iraphne CHILDS and Annie LAU  

 

  

                Entrance of Caves Circuit 

 

 

 

 

 

 

 

  

The past:  A Walk Through Time: The past and current states of 

walking trails at Binna Burra Lodge 

 



 2 

Contents 
Introduction ........................................................................................................................................ 3 

Acknowledging the Traditional Custodians of The Land ............................................................ 4 

Literature Review ............................................................................................................................... 5 

Methodology ........................................................................................................................................ 6 

Mapping the Walking Trails .......................................................................................................... 6 

Making the Map ............................................................................................................................ 12 

Results and Discussion ...................................................................................................................... 13 

The Final Map ............................................................................................................................... 13 

Stories of the Trails ....................................................................................................................... 16 

Conclusion ......................................................................................................................................... 20 

Acknowledgements ........................................................................................................................... 21 

References.......................................................................................................................................... 21 

Abstract ............................................................................................................................................. 26 

Background ....................................................................................................................................... 26 

Binna Burra history ...................................................................................................................... 27 

Geographical setting ..................................................................................................................... 27 

Future of Binna Burra .................................................................................................................. 27 

Aims and Objectives ......................................................................................................................... 28 

Literature Review ............................................................................................................................. 28 

Types of track damage .................................................................................................................. 28 

Soil loss....................................................................................................................................... 28 

Muddiness .................................................................................................................................. 29 

Track widening ......................................................................................................................... 30 

Mitigation of track damage .......................................................................................................... 31 

Route selection........................................................................................................................... 31 

Track drainage .......................................................................................................................... 31 

Effectiveness of track construction techniques ........................................................................... 33 

Relevance to Binna Burra ............................................................................................................ 34 

Methodology ...................................................................................................................................... 34 

Mapping and recording the conditions of existing tracks .......................................................... 34 

Challenges in physical data collection ......................................................................................... 35 

Desktop work methods ................................................................................................................. 36 

Challenges in desktop work.......................................................................................................... 36 

Results ................................................................................................................................................ 37 

Technical map of existing tracks ..................................................................................................... 37 



 3 

Condition of existing tracks.......................................................................................................... 38 

Assessment of new tracks ............................................................................................................. 39 

Saddle clearing to Bellbird clearing ......................................................................................... 39 

Senses Trail and Caves Climb .................................................................................................. 42 

Limitations of new route analysis ............................................................................................ 44 

Conclusion ......................................................................................................................................... 44 

Acknowledgements ........................................................................................................................... 44 

References.......................................................................................................................................... 45 

 

Table of Figures 
 
Figure 1: One of two entry points onto Senses Trail 

Figure 2: Example of overgrowth on the Senses Trail 

Figure 3: The steep and narrow path of the Lodge Loop along the mountain 

Figure 4: Sign pointing to the continuation of the Possum Track along the main road 

Figure 5: Bellbird Clearing 

Figure 6: Lookout at Bellbird Clearing 

Figure 7: Second Cliff Track sign 

Figure 8: Location of the sign for the Cliff Track 

Figure 9: Steep rocks towards the end of the Cliff Track 

Figure 10: Cliffside at the end of Cliff Track 

Figure 11: Bellbird Lookout 

Figure 12: Entrance of Caves Circuit 

Figure 13: Safety net on Lower Bellbird Circuit where a major landslide had occurred 

Figure 14: Junction where Lower Bellbird Circuit, Bellbird Lookout Track and the Horse 

Track meet 

Figure 15: Screenshot of the QGIS map layer depicting the raw data from the GPS 

device 

Figure 16: Final map of the walking trails at Binna Burra Lodge, produced using QGIS 

Figure 17: Hand drawn conceptual map of Binna Burra Lodge from the 1930s to the 

present day, by Richard Groom 

Figure 18: Rope used to guide visitors along the Senses Trail  

Introduction 
 

This is a collaborative research project between Binna Burra Lodge and the Royal 

Geographical Society of Queensland (RGSQ) with support from the University of Queensland 
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School of Earth and Environmental Sciences. The project aims to construct an updated account 

of the conditions of the walking trails at Binna Burra Lodge after it experienced significant 

destruction from the 2019 Black Summer Bushfires in order to inform the redevelopment plans 

commissioned by Binna Burra Lodge on their grounds. In order to achieve this, the existing 

trails were mapped using handheld GPS devices and the data obtained was used to create a 

visual map of the trails included in the report. This particular report focuses on maps designed 

for visitors and includes a literature review on the role of maps in enhancing public engagement 

in eco-tourism. Furthermore, this project also explores the history behind some of the walking 

trails at Binna Burra Lodge sourced from published archives as well as personal accounts of 

the origins of the trails being mapped.  

 

Acknowledging the Traditional Custodians of The Land 
 

This story informs current discussions within Binna Burra Lodge in a proposed initiative to 

rename some areas within the Cultural Landscape site to their Indigenous names instead in 

alignment with their reconciliation action plan.  

Binna Burra in the Yugambeh language is the name for a place where beech trees grow (Sharpe, 

1988). Situated in the traditional lands of the Danggan Balun (Five Rivers) Peoples, Binna 

Burra Lodge acknowledges the history of the occupation of First Nations peoples in the area. 

Evidence of this history is presented in various parts of the park including the nearby Kweebani 

cooking cave found along the Caves Track (Binna Burra Lodge, 2021). Furthermore, in the 

Yugambeh language, the mountains in Lamington National Park are referred to as 

‘Woonoongoora’. It is interesting to note that Binna Burra Lodge co-founder Romeo Lahey 

proposed to name the national park Woonoongoora in honour of the Traditional Owners of the 

land instead of Lamington, however, was unsuccessful in doing so (Lahey, 1999). This story 

informs current discussions within the Binna Burra Lodge committee in a proposed initiative 

to rename some areas within the Lodge site to their Indigenous names instead in alignment 

with their reconciliation action plan (personal correspondence with Tim Medhurst, 2022). 

Binna Burra Lodge also recognises that there are gaps in the historical narrative available. Their 

reconciliation action plan states that an initiative that can be pursued is working alongside 

“local Yugambeh man, Clinton Brewer, who has expressed interest in connecting the biological 

side and Indigenous side of the different walks and spotlighting to explore the opportunities 

around interpretation” as well, pursued through their current redevelopment plans.  
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Literature Review  

 

Binna Burra Lodge is a nature-based recreational enterprise whose key mission is to create 

opportunities for visitors to develop “meaningful connections to nature and heritage” (Binna 

Burra Lodge, 2022). One of the most useful tools that enable people to connect with their 

natural surroundings are geographical maps. Therefore, this research aims to explore how maps 

can strengthen the relationships that people form with place, and how this can be applied to 

increasing usability and engagement with the various nature-based experiences provided by 

the walking trails at Binna Burra Lodge.  

 

The mapping conducted in this project is intended to present an updated picture of the current 

walking tracks available on the property, which will be used to assist the redevelopment plans 

of Binna Burra Lodge. This is an important role of maps used in the development or 

construction phase of new infrastructure for tourists, allowing the developers to identify the 

opportunities for experiences or services designed to increase visitor engagement (Seebunruan 

et al, 2022).  

 

Another key service that maps provide is in anchoring an experience to a place (Golledge, 

2003). This research project aims to integrate physical mapping with its history and heritage 

by also gaining insights into Binna Burra Lodge’s past. In a study investigating strategies to 

increase student participation in community, it was identified that maps with a focus on local 

history and geography encourage greater interest in public participation and engagement with 

a natural space (Mitchell et al, 2012). By adding a historical or narrative element to these 

geographical maps, it heightened the user’s understanding of their natural environment by 

exploring the history behind its formation and the type of community or society that organised 

around it in the past. This connection to the past strengthens one’s identity and relation to place, 

increasing engagement with nature activities.  

 

Maps allow the visitor to gain a better understanding of their surroundings and what is on offer 

for them, creating the conditions for them to better engage with the space and therefore increase 

their levels of participation and satisfaction (Seebunruan et al, 2022). Furthermore, it is also an 

integral part of creating brand awareness, which increases trust and credibility with the users. 

This increases the desires for users to connect more with the brand, enhancing user 

engagement. In this study, it was found that by designing maps that provided a comprehensive 

idea of the various experiences available for visitors within the national park, it created a more 

positive overall experience as visitors were able to easily navigate the space and explore 

various areas with ease, thus reinforcing a positive relationship with nature as a result 

(Seebunruan et al, 2022), 

 

The design of these maps for visitors should be visually pleasing to catch the attention of the 

user, inviting them to continue reading the important information provided in the map (Eboy, 

2017). Environmental Systems Research Institue (ESRI), the global market leader in 

geographic information systems software, suggests that maps with a high level of contrast 

between features are more appealing to users, as they highlight the most important information 
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being conveyed (Buckley, 2012). The implementation of these design principles will inform 

and increase user engagement with walking trails, by increasing their desire to strengthen their 

connection with nature and its history.  

Methodology 

 

Mapping the Walking Trails  

The mapping of the walking trails at Binna Burra Lodge took place over the course of two and 

a half days from the 23rd to the 25th of August 2022, during which the core team along with 

some assistance from Tim Medhurst – Senior Development and Infrastructure Consultant at 

the lodge – aimed to walk all of the identified walking trails at the site. In total, there were 8 

established walking trails and two access roads that needed to be mapped. In addition, we also 

mapped the first 200m of a track called the Caves Circuit, which although has an entrance at 

the site of Binna Burra Lodge, it is actually a part of the Lamington National Park walking 

trails (Queensland Government, 2022), which is why it was only important for us to map the 

portion of track connected to the area as information for tourists about what was available 

nearby. 

 

These trails were mapped by using a Garmin eTrex 10 handheld GPS device, which was set to 

record points every 2 seconds. To ensure a higher degree of accuracy, the team ensured that at 

any given moment two GPS devices would be used to record data, allowing us to compare the 

outputs to avoid errors in the receiver particularly when walking under a heavy canopy.  

 

The following is a summarized account of the mapping process over the three days categorised 

by each section that was walked 

 

1. Senses Trail and Lodge Loop 

 

The Senses Trail was the first track we mapped, with guidance from Tim. This trail was heavily 

overgrown (as seen in Figure 1) and there were many points where fallen trees and large 

branches completely obstructed the original pathway. The middle section for example was 

completely obstructed, requiring us to turn around and go back the way we came to approach 

the trail from its point of exit, inwards as close as possible to the point we reached during the 

first attempt. Figure 2 depicts the first entrance point to the Senses Trail, with the second point 

of entrance roughly 50m to the left of that marker. We then repeated a similar process with the 

adjoining Lodge Loop and encountered a similar situation where the middle section was found 

to be inaccessible due to severe erosion and landslides as a consequence of the bushfires. The 

general conclusion was that the Lodge Loop track was very narrow, close to the steepness of 

the mountain (Figure 3) and unsafe to be used by the public and would likely be used as an 

access track for employees instead following recovery efforts. 
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Figure 1: Example of overgrowth on the Senses Trail Figure 2: One of two entry points onto Senses Trail 

Figure 3: The steep and narrow path of the Lodge Loop along the 
mountain 
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2. Possum Track  

 

The Possum Track was found to be in a good and usable condition. It begins near the main 

complex of the lodge however users are required to cross the main Binna Burra Road to 

continue walking on the track. Figure 4 depicts the sign indicating where the second half of the 

Possum Track begins along the main road. The end of the Possum Track occurs at a junction 

where the Garden Track then begins. 

 

Figure 4: Sign pointing to the continuation of the Possum Track along the main road 

 

3. Garden Track 

 

The initial stretch of this track was fairly clear and quite accessible, leading into a section 

where we encountered moderate overgrowth. The southern end of the Garden Track leads 

into a large clearing, called Bellbird Clearing (Figure 5) where we also came across a 

cliffside lookout (Figure 6), proposed for a new viewing platform in the redevelopment plans. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Bellbird Clearing 
Figure 6: Lookout at Bellbird Clearing 
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4. Horse Track 

 

The Horse Track begins a short distance down from the northern entrance onto the Garden 

Track. From this point of connection, it was severely overgrown with thorny bushes, vines 

and bramble which prevented us from walking any further.  

 

5. Cliff Track  

 

From Bellbird clearing, we tried to find the entry point for the Cliff Track along the access 

road, however we had challenges likely attributed to how the location and direction of the creek 

had shifted which meant that its location on the map provided to us was inaccurate. We 

eventually found the signage for its beginning in overgrown bushes (Figure 7), however from 

there the pathway of the track was quite unclear. We decided to walk as close as possible along 

the creek, crossing back and forth several times. However, the path was not easily walkable or 

accessible due to many fallen trees and eroded and unstable ground. We reached a point where 

we came across a second sign labelled Cliff Track (Figure 8) where we had to climb down the 

steep rocks that composed a small running waterfall (Figure 9). It would be very difficult to 

climb up this section of the track in the reverse direction, as it is a 2 meter drop in the stream 

crossing, which determines the recommended direction of travel. The clearing at Bellbird Falls 

was visible from this point and the track ended close to this point as we had reached the cliffside 

(Figure 10), prompting us to climb up the slope to the right of the creek which led us back to 

the cliffside lookout at Bellbird Clearing, thus completing the circuit.   

 

  

 

 

 

 

 

 

Figure 8: Location of the sign for the Cliff Track Figure 7; Second Cliff Track sign  
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6. Bellbird Lookout Track and the Access Road  

 

This track begins at the cliffside lookout in Bellbird Clearing. It is heavily overgrown, with no 

distinct track past the primary lookout point (Figure 11), and we were unable to proceed much 

further as it was blocked by fallen trees. As we were unable to find a path that was in line with 

the original previous track, we decided to retreat to the clearing. From there, we walked up the 

access road designed for employees and transport and construction vehicles past the 

construction site for the Tiny Wild Houses until we reached the main road that led back up to 

the main lodge area.  

 

Figure 11: Bellbird Lookout 

 
 

 

 

Figure 9: Steep rocks towards the end of the Cliff Track Figure 10: Cliffside at the end of Cliff Track 
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7. Caves circuit 

 

Although the Caves Circuit belongs to the Lamington National Park, there is an entrance point 

(Figure 12) located on Binna Burra Lodge grounds, so we decided to map the first 200-300 

metres of track to indicate where it is on the map and where it leads.  

 

Figure 12: Entrance of Caves Circuit 

 
 
 

8. Lower Bellbird Circuit 

 

The Lower Bellbird Circuit begins as a Lamington National Park walking track, beginning at 

Binna Burra Lodge. We followed this main track until the point where it split into the Great 

Walk trail. At this point was where a major landslide had occurred, obscuring the entrance onto 

the Lower Bellbird Circuit depicted in Figure 13. Due to the landslide and fallen trees, there 

was no discernible path, so we tried to follow it as close as possible. This eventually led to a 

junction where the other end of both the Horse Track and the Bellbird Lookout Track met, seen 

in Figure 14. We walked down the Bellbird Lookout Track first, and reached a point 50m away 

from where we stopped when we went from the other end previously. A rough path was 

identified through some overgrowth, allowing us to map this gap and roughly complete the 

path of the Bellbird Lookout Track. Finally, the other end of the Horse Track was attempted, 

until we reached the point where significant obstructions meant that we were prevented from 

completing this track. As depicted in the map output in the next section, we identified a path 

that led us back onto the Garden Track, which could be a potential entry or exit point should 

the track be considered for recovery in the future.  
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9. Sky Lodge Track  

 

The final portion mapped was a short track that allows visitors to walk from the site of the 

Bushfire Gallery to the Sky Lodges without needing to walk on the main road. 

 

In summary, it is clear to see the extent of the damage caused by the 2019 bushfire event to 

the conditions of the tracks. We encountered many deviations in the original path of the trails 

due to landslides, unstable grounds, fallen trees and significant overgrowth of thorny bushes 

and harmful invasive plant species, which caused us to find new paths in certain sections of 

some trails, whilst others remained fairly close to their original conditions.  

 

 

Making the Map  

 

The data recorded in the GPS devices were then uploaded into QGIS, a geographic information 

software platform to create maps. Figure 15 shows the initial raw data uploaded from the GPS 

Figure 13: Safety net on Lower Bellbird Circuit where a major landslide had 
occurred 

Figure 14: Junction where Lower Bellbird Circuit, Bellbird Lookout Track and the 
Horse Track meet 
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device into QGIS. It is presented as individual data points of every area recorded by the 

receiver, from which individual trails were identified and mapped accordingly. The base-map 

used was provided by the Open Street Map layer available on the GIS platform, providing a 

direct comparison of how the trails have changed over time.  

  

  

At this point, discussions amongst the team concluded with the idea to create two maps from 

this data; a more technical map and a second more simplistic map designed with the intention 

to be turned into informative brochures for tourists in the future, which is the focus of this 

project. With these objectives in mind, the eleven trails and pathways identified were mapped 

in QGIS by creating a separate vector layer for each trail. As the output of this map was to be 

more simplistic, the tracing process aimed to recreate the route and path of these trails as 

accurately as possible, however did not record other variables such as the specific GPS 

coordinates of each point.  

 

 

Results and Discussion  

 

The Final Map  

 

This map in Figure 16 shows the current conditions of all of the 7 walking trails on the Binna 

Burra Lodge property, each in a different colour. The Horse Track is divided into two brown 

tracks, with the solid line representing the pre-existing path and the dashed line representing a 

potential alternative route that goes around the thick overgrowth. The two tracks that belong to 

Figure 15: Screenshot of the QGIS map layer depicting the raw data from the GPS device 
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Lamington National Park are represented as thicker dashed lines to distinguish them from the 

trails that belong to Binna Burra, and the two additional access roads on the property are 

represented as thinner dashed lines. Furthermore, key indicators include the location of the 

Binna Burra Tea House, Groom’s Cottage and Bushwalker’s Bar, the Sky Lodges, and Bellbird 

Clearing.  

 

Compared to the base map, it is clear to see where the tracks conform to and deviate from their 

original paths, and sections that were severely affected by the bushfires are easily identifiable 

as well in the gaps of uncompleted trails. This will directly inform efforts to clear the 

overgrowth on the trails, and to construct or alter a new pathway in sections of some trails 

where needed. The map was designed in line with the strategies suggested by Buckley in an 

article for ESRI to incorporate high contrast to highlight the most important information on the 

map. Considering that there are currently no publicly available maps of the walking trails at 

Binna Burra Lodge, it is the intention that the map produced as a result of this project (Figure 

16) will be used to inform the design of a brochure or pamphlet for tourists to use to navigate 

the grounds of the lodge.  

 

Table 1: Summary of the conditions of the walking trails 

Trail  Open to Visitors Obstructions Encountered  Restoration Required  

Senses Trail No Overgrowth, stinging nettle, fallen trees Moderate  

Lodge Loop No Landslide and erosion Significant  

Possum Track Yes Clear pathway Minimal 

Garden Track Yes Mostly clear, stinging nettle overgrowth 

near Bellbird Clearing  

Moderate  

Horse Track No Middle portion completely obstructed by 

overgrowth  

Significant 

Cliff Track No No clear path, fallen trees  Significant  

Bellbird 

Lookout Track 

No No clear pathway, stinging nettle 

overgrowth 

Moderate 
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Figure 16: Final map of the walking trails at Binna Burra Lodge, produced using QGIS. Note that some trails mapped are in unsafe conditions 
hence this map shall not be distributed to visitors until the trails are sufficiently restored (see Table 1). 
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Stories of the Trails  
 

This compilation of stories about the walking trails at Binna Burra Lodge is sourced 

predominantly from personal communications with Richard Groom, who is a published author 

and the youngest son of Arthur Groom, co-founder of the Lodge. His personal recollections on 

key moments in the history of the development of Binna Burra Lodge provide an account of 

the origins of how and why some of these trails were developed. These brief narratives can 

complement the physical map of the walking trails to provide visitors with insights into the 

history and significance of various parts of Binna Burra Lodge, with the potential to create a 

stronger sense of appreciation for their natural surroundings. Furthermore, these stories also 

allow for a deeper connection to the history and legacy of this site, creating a sense of 

community and identity around them. These sentiments give rise to strengthened relationships 

between people and the natural environment, increasing visitor engagement with and usability 

of these walking trails.   

 

To support these stories, Richard Groom has kindly provided a hand drawn conceptual map of 

the Binna Burra Lodge property, featuring key sections, areas, infrastructure, and landmarks 

from its origins in the 1930s until the present day (Figure 17). 
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Figure 17: Hand drawn conceptual map of Binna Burra Lodge from the 1930s to the present day, by Richard Groom (2022) 
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In the book Where the Beech Trees Grow: The Story of Binna Burra, Harry Throssell provides 

a detailed historical account of the formation and development of Binna Burra Lodge. Throssell 

highlights that the tracks were developed with consideration to various uses – short distance 

walks, long distance walks, simple and difficult walks” (Throssell, 1984), to accommodate all 

types of visitors to the Lodge, seeking varying levels of adventure and experiences in nature. 

Although a more detailed and thorough record of the stories behind the routes and tracks of 

Binna Burra exists in other texts documented by Arthur Groom, this next section provides a 

short account of the story behind 5 key walking trails on the property that still exist and are in 

use in the present day, with the intention to be included as a complementary feature in the 

information provided to visitors.  

 

Bellbird Lookout Track 

 

The Bellbird Lookout track is highlighted as it was one of the first tracks marked and developed 

on the property in preparation for the first Christmas Camp held at Binna Burra Lodge in 1933. 

In the present day, parts of this track also lie within the boundary of the national park.  

 

Garden Track 

 

Richard Groom highlights that for roughly 14 years from when the lodge was founded, there 

was no built road for vehicles to access the main lodge area and mechanisms such as the Flying 

Fox built by Romeo Lahey was in operation from 1934 to 1947 as one of the main methods of 

transporting goods between the summit of Mt Roberts, which is where the lodge was located, 

and ‘the Dump’, which was the end of the vehicular track directly below the steep summit. 

Other modes of transporting goods were steep tracks that curved around the mountain used by 

goats, cows, and horses.  

 

Due to the lack of an easy mode of transport and the absence of electricity for refrigeration, the 

occupants at the lodge needed to be as self-sustaining as possible. This led to the establishment 

of a vegetable garden, located at the only naturally flat ground on Mt Roberts. This location 

was identified adjacent to the established pump house as well, turning it into a productive 

vegetable garden for the lodge kitchen, and its location is marked as the ‘site of veggie garden’ 

in the map in Figure 17.  

 

The track used to access these areas was initially used by ‘Old Bill’ Muller, who on his horse 

would make trips down the eastern grassy slopes of Mt Roberts to a well on a tributary of 

Bellbird Creek to manually bucket and transport water to the main campgrounds. Later, an old 

truck was purchased during the second world war which allowed for an easier route to the 

pumphouse. With time as the veggie garden grew, this track used by the truck became known 

as the Garden Track.  
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The Senses Trail and the Lodge Loop 

 

One of the most unique walking tracks at Binna Burra Lodge is the Senses Trail. Its origins 

date back to the mid 1970s, when Tony Groom, son of co-founder Arthur Groom, returned 

from his travels to North America. He was inspired by the ‘Senses Trail’ in Yellowstone 

National Park, bringing these ideas back home to Binna Burra. These types of trails aim 

immerse users in a multi-sensory experience of nature, often designed specifically for people 

with disabilities. 

 

With support from the Lamington Natural History Association and the Blind Society, a one 

kilometre long loop track was designed, specifically for blind and visually handicapped 

visitors.  The construction of this track, led by the appointed professional gardener of the 

grounds, Perce Bishop, was built using a thick and sturdy rope (Figure 18) for users to hold on 

to as a guide through the trail. Every 20 meters or so along the track featured a metal plate 

stamped with a braille description of the immediate environment explaining what plants, trees, 

insects, birds, sounds or smells might be in their immediate vicinity. This trail became very 

popular amongst sighted visitors as well, who were encouraged to attempt the track blindfolded 

in pairs, as it created a unique way to experience nature and the bush by relying on their other 

senses.  

 

Richard Groom recalls that the first group of blind visitors who tested the trail responded very 

positively to the experience, and in fact enthusiastically requested for it to be a longer trail. 

This prompted gardener Perce Bishop to extend the track around the steep north-west corner 

of Mt Roberts which later became known as the Lodge Loop. 

  

 

Figure 18: Rope used to guide visitors along the Senses Trail 



20 

 

Possum Track  

 

Another initiative inspired by Tony Groom’s fellowship in North American was the 

Environmental Study Center which provided innovative camps for school groups for 25 years” 

(Binna Burra Lodge, 2020). Today, this center has been converted into the Bunkhouse. During 

the period when this center was operational, some of the activities organised for these school 

groups included the Ropes Course located in the Bellbird Clearing. To reach this area from the 

Environmental Study Center, the group had to walk along the main road which was a safety 

risk. Therefore, the Possum Track was constructed as a shortcut and alternative for guests and 

school groups to access Bellbird Clearing in a safer manner.  

 

Horse Track 

 

Arthur Groom envisioned horse riding for guests at Binna Burra Lodge in the early 1960s. This 

was a unique experience as horses were banned on national park grounds, however they were 

allowed on the private Binna Burra grounds. This created a rare experience for guests as they 

rode through pristine rainforest surroundings. The main track for horse riding started on the 

Garden Track and ran south along the western fence of the veggie garden, which is now 

overgrown. It then joined onto the Bellbird Lookout Track to the main Bellbird Clearing. This 

track exists today as the Horse Track.  

 

Conclusion  

 

The deliverables of project include a final map and a detailed account of the current conditions 

of all the walking trails currently available for use in Binna Burra Lodge, and a compilation of 

stories about the history of some of these key trails. The mapping conducted in this project has 

contributed to generating a more accurate record of these walking trails, which can be used to 

inform the redevelopment plans for the Lodge. This project has explored the importance of 

eco-tourism facilities and the role they play in connecting people back to nature, and how maps 

are a vital tool for this process to occur. Furthermore, by exploring the stories and origins 

behind these walking trails, it has highlighted key insights into the history of Binna Burra 

Lodge and how it has created a sense of identity, community and belonging for visitors and 

shareholders alike. Possible opportunities for future research could include the research and 

implementation of a system to collect data on usability of the trails and visitor engagement 

such as counters or survey and feedback forms in order to assess the effectiveness of the maps 

for visitors in increasing their engagement as well.  
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Abstract 

This research project aimed to map the hiking tracks located at Binna Burra Mountain Lodge 

(Binna Burra) for the benefit of Binna Burra and visitors to the park. In addition to mapping 

the existing trails, an analysis was conducted to assess the feasibility and potential location of 

new tracks under consideration by Binna Burra, using track gradient as the primary tool. 

Several updated maps have been created of the current and potential future tracks at Binna 

Burra. To help inform the decision making and design of the new potential tracks, and 

maintenance of the current tracks, a literature review has been completed of track degradation 

and best practices in track maintenance.  

Background 

Binna Burra is located within Lamington National Park in the Gold Coast Hinterland in 

Queensland, see Figure 1. The mountainous road leading to the area is owned and maintained 

by the Department of Transport and Main Roads (Department of Transport and Main Roads, 

Queensland Government, 2022).  

Figure 19 Binna Burra Locality (Queensland Parks and Wildlife Service, 2011) 
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Binna Burra history 

Binna Burra was founded in 1933 by Arthur Groom and Romeo Lahey as a place where 

people could enjoy the natural heritage and beauty of Lamington National Park (Stubbs & 

Specht, 2005). Beginning as a temporary camp held over the Christmas holidays, Binna Burra 

expanded significantly in the following years to include huts and a lodge (Stubbs & Specht, 

2005). In 2002, Binna Burra was placed on the Queensland Heritage register (Scott, et al., 

2010). On the 8th September 2019, at the beginning of the bushfire season known as “Black 

Summer”, a fire burnt through much of the site including the main lodge and cabins 

(Callinan, 2022). This fire was highly notable the forest surrounding Binna Burra is mostly 

dense rainforest which is not a fire prone landscape, unlike a lot of Australian ecosystems 

(Callinan, 2022).  

Geographical setting 

Lamington National Park is located on igneous soils which were deposited from the Focal 

Point and Wollumbin shield volcanos (Department of Environment and Science, Parks and 

forestes, 2022). These volcanos erupted between 20 and 23 million years ago and formed the 

mountain range where Binna Burra is situated (Department of Environment and Science, 

Parks and forestes, 2022). Lamington National Park is home to some of the largest 

communities of rare rainforest species in Australia. This includes Nothofagus and Araucaria 

trees, remnants of when Australia was part of Gondwana from 550 million years ago to 180 

million years ago (Queensland Parks and Wildlife Service, 2011). Due to the elevation 

(~400-1000m) and uncommon amounts of rain in the area (mean of 1505.6mm per year at 

Binna Burra), these species have been able to survive in Lamington National Park 

(Queensland Parks and Wildlife Service, 2011). The park also contains one of Australia’s 

largest remaining hoop pine forests (Queensland Parks and Wildlife Service, 2011).   

Future of Binna Burra 

Following the bushfires in 2019, Binna Burra was closed for 12 months for repairs (Novais, 

et al., 2021). The main lodge and cabins were demolished due to fire damage and are yet to 

be rebuilt (Novais, et al., 2021). Binna Burra received several government grants to assist 

with recovery and are currently finalising a new development masterplan for Binna Burra 

(Beikoff, 2022).  

The development of a new masterplan has led to a desire to re-map and review trail locations 

for accuracy and suitability. The current tracks located within Binna Burra cover 

approximately 10km in length and are at various levels of maintenance. The current maps of 

the Binna Burra property do not accurately represent all the locations of the tracks. With the 

planned changes to the property and surrounding area, there is a need to accurately map the 

existing trails and consider the suitability of locations for new trails, with respect to 

topography and landscape.  

Trails at Binna Burra and surrounds are high usage, and with new developments there could 

be a rise in visitor numbers and usage. Therefore, it will be important to consider track 

construction methods to ensure the longevity of trails. In recent years, several of the tracks in 

Binna Burra have become disused. This can partly be attribute to the break in visitors due to 

the bushfires, but could also have been affected by the lack of visitor information for the 

tracks on the property leading to a low level of use of some tracks.  
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Aims and Objectives  

The aims of this research project were to: 

• Accurately map the existing trails in Binna Burra. 

• Assess and recommend locations for additional connecting trails to improve visitor 

safety and experience in line with the new Binna Burra masterplan 

• Produce maps showing the locations of existing trails for technical usage 

• Review track construction techniques and methods for recommendations to be made 

for Binna Burra to consider in constructing the new tracks and maintenance of 

existing tracks. 

Literature Review 

Hiking track degradation and damage is an environmental management issue experienced 

around the world, including in many highly protected sensitive environments (Tomczyk, et 

al., 2017). The creation and use of hiking tracks in a landscape can cause significant issues 

for the surrounding environment (Meadema, et al., 2020). The methods used to construct 

tracks, including the route alignment decisions, track hardening materials and track design 

features all contribute to the sustainability of tracks (Meadema, et al., 2020). These choices 

are important in track construction and maintenance to reduce future damage to the track and 

the surrounding environment (Tomczyk, et al., 2017). 

Types of track damage 

To assess and apply track construction techniques, it is important to understand the types of 

damage that can occur on tracks and their main causes. A track can degrade in different ways 

and the level of damage can vary on a multitude of factors (Marion & Wimpey, 2017). Track 

hardening techniques aim to limit damage to tracks and the surrounding environment by 

controlling or reducing these factors (Marion & Wimpey, 2017). There is no international 

standard for assessing track conditions or damage (Mende & Newsome, 2006) (Tomczyk, et 

al., 2017), and there are a limited number of studies on the effects of management practices 

such as track hardening on degradation (Meadema, et al., 2020). Meadema, et al. (2020) 

classify track damage into three distinct categories, soil loss, muddiness, and widening.  

 

Soil loss 

Soil loss is the downhill or lateral loss of soil from the track (Marion & Wimpey, 2017). Soil 

loss is primarily caused by water erosion during and following rain events but is also 

impacted by wind and the erosive force of walker’s shoes (Marion & Wimpey, 2017). 

Extreme weather events can cause mass loss of soil on tracks, which can cause a loss of 

vegetation in the surrounding area, making further erosion more likely in the future 

(Tomczyk, et al., 2017). However, rainfall is not the only factor that influences the severity of 

erosion on a track (Marion & Wimpey, 2017). Many studies have shown that tracks with a 

high gradient experience a higher level of soil loss (Farrell & Marion, 2002), (Dissmeyer & 

Foster, 1984). It has been suggested that a track’s alignment to the surrounding topography is 

the most important factor at managing soil loss (Marion & Wimpey, 2017). This is because 

the erosive force of water that travels over a track is increased on steeper tracks well as the 

increased force from track users (Marion & Wimpey, 2017). Tracks that are in a straight-line 

downhill can also have higher water velocity which increases erosional force (Renard, et al., 
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1984). There are various maximum trail gradient recommendations from different studies and 

management bodies, ranging from 5-15% depending on other factors (Marion & Wimpey, 

2017). Most recommendations suggest a grade below 10% to be sustainable in most 

environments and applications (Marion & Wimpey, 2017).  

Another topographical aspect that affects soil loss but is often not considered in track 

construction is trail slope alignment (TSA) (Leung & Marion, 1996). TSA is the angle 

between the fall-line of a slope (the line that water drainage) and the track (Leung & Marion, 

1996). A track that follows a contour line perfectly would have a trail slope alignment of 90° 

while a track that follows the fall line would have a TSA of 0°. Tracks that have a low TSA 

value climb/descend slope more directly as opposed to taking a winding path up the slope. 

Tracks with low TSA are much more susceptible to soil loss because water can only flow 

down the track, as the ground on either side of the track has a higher elevation (as shown in 

Figure 2) (Marion & Wimpey, 2017). Conversely tracks with high TSA are less susceptible to 

soil loss because water flows off the track to the lower side of the track rather than building 

up (Marion & Wimpey, 2017). TSA has been shown to have a higher impact on soil erosion 

than the gradient of the track (Olive & Marion, 2009).  

 

Figure 20 Trail Slope Alignment Guide (Marion & Wimpey, 2017) 

Muddiness 

Muddiness is another aspect of track degradation (Meadema, et al., 2020). While soil loss is 

primarily based on water flow, muddiness is caused by water retention (Meadema, et al., 

2020). Muddiness is a problem in many locations, especially during wet seasons (Marion & 

Wimpey, 2017). However, there is comparatively little research dedicated to studying track 

muddiness compared to soil erosion (Marion & Wimpey, 2017). Muddiness is most often 

found on tracks that are placed in flatter, lower lying areas such as valley floors or in areas 

with poor drainage (Meadema, et al., 2020). However, mud can also affect ridge-top and 

side-hill tracks if drainage features become clogged (Marion & Wimpey, 2017). Side-hill 
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trails are the least likely to be affected by muddiness as the water is unlikely to be retained 

due to drainage down-slope (Marion & Wimpey, 2017).  

Track widening 

Track widening is different from soil loss and muddiness, in that it is driven by user 

behaviour as opposed to environmental and topographical factors (Wimpey & Marion, 2010). 

Track widening is caused by users choosing to walk on the edge of the track to avoid 

obstacles or walk an easier line than the track (Wimpey & Marion, 2010). Track widening 

can follow as a secondary issue if a track has significant levels of soil loss or muddiness 

(Tomczyk, et al., 2017). Soil loss can lead to eroded sections of track with exposed obstacles, 

which can lead users to choose to walk on the edge of the track leading to widening 

(Tomczyk, et al., 2017). Muddiness will also cause users to walk to the side of the track, 

pioneering new routes adjacent to the trail which in turn also become muddy (Tomczyk, et 

al., 2017). This behaviour can lead to wide muddy bogs where the original track is no longer 

distinct (Tomczyk, et al., 2017). Figure 3 shows a muddy section of track which has 

undergone widening due to users traversing the edge of the track to avoid the mud. 

 

Figure 21 Track widening caused by muddiness (P.Gidley photo) 

Widened sections of track are more susceptible to soil erosion and muddiness as they have 

not undergone any formal construction, this can lead to a feedback loop between increasing 

trail widening and soil loss or muddiness (Tomczyk, et al., 2017).   

Another noteworthy issue in track management is the creation of informal tracks (Tomczyk, 

et al., 2017). Informal tracks are created by users when the provided track network does not 

provide access to the user’s desired destination (Olive & Marion, 2009). This can occur if 

users wish to access features or vantage points such as cliff edges or water bodies (Olive & 
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Marion, 2009). A relatively low number of users over a short period of time is needed to 

create a long-lasting informal track with recovery taking much more time (Marion & 

Wimpey, 2017). Depending on the environment, studies have found that recovery in non-

fragile environments can take from 6-20 years (Marion & Wimpey, 2017). Informal tracks 

are much more susceptible to track degradation issues as they are not formally designed with 

no track hardening techniques applied, and do not receive maintenance from management 

bodies (Tomczyk, et al., 2017).  

Mitigation of track damage 

Route selection 

It is possible to avoid a lot of track damage issues by selecting an appropriate route for tracks 

(Meadema, et al., 2020). By considering track degradation at the routing stage of track 

construction, expensive and time-consuming track maintenance can be avoided (Meadema, et 

al., 2020). Track construction guidance from different management bodies normally suggests 

avoiding building tracks on steep ground to prevent soil loss issues on tracks (Marion & 

Wimpey, 2017). TSA has been shown to have a more significant impact on soil loss than 

track gradient, with an emphasis on side-hill aligned tracks to help reduce soil loss in steep 

terrain (Marion & Wimpey, 2017). Side-hill tracks have the added benefit of discouraging 

widening as the steeper terrain on either side of a flattened track is less appealing for users to 

use (Marion & Wimpey, 2017).  In flatter terrain, TSA is less important as muddiness and 

widening are more likely to be experienced which are not as heavily affected by TSA 

(Marion & Wimpey, 2017).  

Track drainage 

Track drainage is another important issue to consider in track routing (Meadema, et al., 

2020). Without proper track drainage, there is increased probability of soil loss, muddiness 

and widening (Meadema, et al., 2020). When constructing side-hill tracks, it is recommended 

to include grade reversals of small up and down hill sections as opposed to following a 

contour exactly (Marion & Wimpey, 2017). These small grade reversals allow water to flow 

off the track and generally mean that little to no maintenance for track degradation issues is 

required (Marion & Wimpey, 2017). By utilising this, it is possible to avoid future work to 

reduce track degradation issues (Leung & Marion, 1996). However, it is not always possible 

to avoid track degradation issues through route selection (Meadema, et al., 2020). 

Maintenance may still be required on pre-existing tracks and on tracks that must be placed in 

sub-optimal locations for varied reasons (Meadema, et al., 2020).  

Figure 22 A drainage ditch followed by a rock water bar, Lamington National Park  

P.Gidley photo) 
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Track hardening 

If track design features are not sufficient to limit track 

degradation, then armouring or altering the soil from 

walkers is another technique to prevent damage (Marion 

& Wimpey, 2017). Tracks with higher proportions of 

gravel and rock have been found to be more resistant to 

erosion. Gravel can be added on top of tracks of mixed 

in with the native soil to improve erosion resistance 

(Weaver & Dale, 1978). This practice would generally 

have a higher cost than using other track design features, 

and is primarily used in areas that receive very high 

levels of traffic (Marion & Wimpey, 2017). 

Alternatively, boardwalks or stonework can be used to 

route walkers over particularly problematic areas of 

track (Meadema, et al., 2020). This is commonly used in 

steep sections or that exceed recommended gradient 

profiles, in low lying areas where mud would be 

otherwise unavoidable and in highly sensitive 

environments (Meadema, et al., 2020). The limitations of these methods are that they are 

comparatively expensive (Meadema, et al., 2020), and they are also viewed negatively by 

users when employed in back country environments as they alter the experience (Cahill, et 

al., 2008). No research could be found on the effectiveness of these features. However, the 

use of stonework and boardwalks is relatively common in many different areas worldwide to 

limit track degradation (Meadema, et al., 2020). Figure 5 shows two examples of boardwalks 

being used to reduce track damage. Left shows a boardwalk used in a low alpine environment 

to stop muddiness, the original muddy track can be seen on the left-hand side of the 

boardwalk. Right shows a boardwalk staircase in Yakushima, Japan over a particularly steep 

section of track. 

 

 

 

 

 

 

 

 

 

Figure 23 Boardwalk Implementation (own photos) L Lake St Clair National Park, R 

Yakushima Island 

Drainage features can be added to 

tracks to help divert water (Marion 

& Wimpey, 2017). The most 

common method is the use 

drainage dips and water bars 

(Marion & Wimpey, 2017). 

Drainage dips are small dips dug 

across the track that divert water 

off the track (Marion & Wimpey, 

2017). Similarly, water bars are 

barriers normally created from 

rocks or wood that are placed at an 

angle across the track that divert 

water (Marion & Wimpey, 2017). 

Figure 4 shows these two methods 

be used in combination with a 

drainage ditch placed just above a 

water bar on a track in Binna Burra. 

 



33 

 

Effectiveness of track construction techniques 

Various management techniques can be employed to help manage the issues of soil erosion, 

muddiness and widening (Meadema, et al., 2020). However, there is comparatively less 

empirical research on the effectiveness of different methods (Meadema, et al., 2020). Many 

techniques are applied as maintenance after identifying an issue on a track that is already 

occurring rather than preventively (Wimpey & Marion, 2010).  

For example, studies are inconclusive as to the effectiveness of drainage techniques such as 

dips and water bars (Marion & Wimpey, 2017). An American study in Great Smokey 

National Park of 7941 drainage features found that 44% of observed water bars were very 

effective while only 20% of drainage ditches were very effective (Marion, 1994). A smaller 

scale study in Western Australia found that only 13% of water bars assessed were found to be 

very effective (Mende & Newsome, 2006). This difference in results could be explained by 

many factors such as subjectivity of observations, differences in soil and vegetation type as 

well as differences in rainfall received (Marion & Wimpey, 2017). Current research suggests 

that the use of drainage dips and water bars can be effective but further research is needed in 

this area to fully determine the effectiveness of these techniques (Meadema, et al., 2020). 

Some research on hiking tracks recommends sloping the camber of the track towards the 

downward side to help with track drainage (Marion & Wimpey, 2017). However, evidence 

suggests that tracks constructed in this way rarely maintain their shape and so become less 

effective over time (Marion & Wimpey, 2017). In some areas, tracks are lined with rocks or 

logs so that users do not stray from the path resulting in track widening (Meadema, et al., 

2020). No research could be found on the effectiveness of this technique.  

Similarly, there is limited evidence on the effectiveness of track hardening techniques such as 

boardwalks and stonework (Marion & Wimpey, 2017). However, these are commonly used 

around the world to manage steep or muddy sections of track (Meadema, et al., 2020). Figure 

6 shows an example of a stonework staircase used at Binna Burra to navigate a steep section 

of track. 

 

Figure 24 Stonework staircase, Binna Burra (P.Gidley photo) 
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Research has shown that tracks with a high proportion of rock and gravel are damaged less by 

recreational use (Aust & Marion, 2005). There is a limited geographic scope of many track 

studies which makes their finding highly region specific, more large-scale research is 

required to help provide information on best practices for track construction (Meadema, et al., 

2020). 

Relevance to Binna Burra 

For Binna Burra there are multiple takeaways from this review. Route selection is a critical 

stage of track development and can help to avoid costly track maintenance in the future 

(Olive & Marion, 2009). When selecting a route, a TSA of more than 45% and a gradient of 

less than 10% will help to reduce soil loss and track work in the future (Marion & Wimpey, 

2017). Informal tracks are established in a short time and take a long time to recover from, it 

is important to ensure that visitors are able access their desire lines using established tracks 

(Tomczyk, et al., 2017). There are numerous track hardening techniques that can be applied 

to tracks if required, these are most likely to be required in high usage areas of tracks and 

sections that are particularly susceptible to track damage, such as sections with high gradients 

or low TSA (Wimpey & Marion, 2010).  

Methodology 

The methods undertaken to complete the project’s aims were: 

• Walking the existing tracks and recording location and condition data for a technical 

map 

• Desktop work to clean the recorded data 

• Collection of secondary data to include in the technical map 

• Creation and analysis of gradient profiles for the assessment of additional connecting 

tracks. 

Mapping and recording the conditions of existing tracks 

Data collection was undertaken from 23/08/22 to 25/08/22. All trails were recorded using two 

separate handheld GPS units for redundancy and to improve accuracy of the data. The 

devices used were a Garmin Inreach Mini and a Gamin E-Trex 10, these were set to record 

location data at regular time intervals of 1 and 3 seconds. A brief test was conducted of 

longer time intervals between points, and this was found to produce less accurate tracks with 

corners of tracks being cut and winding paths being recorded as straight lines.  

Through the course of the 3-day data collection period, all the existing trails at Binna Burra 

were walked at least once. Specific waypoints were also recorded at important locations such 

as the start of tracks and junctions, additional waypoints were also recorded of key 

landmarks, such as to help with georeferencing existing maps.  On the first day of data 

collection a small sample of tracks were recorded to test that the units were recording 

accurately in dense forest environment of Binna Burra. Figure 7 shows an example of the 

overgrown tracks surveyed.  

Photos were taken to record different track hardening techniques observed while recording 

track locations as well as to document the track condition in different areas.  

Track condition was also recorded for each track with waypoints entered if the condition 

changed part way along a track. 
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Figure 25 Overgrown track at Binna Burra (Annie Lau photo) 

Challenges in physical data collection 

In terms of soil loss, muddiness and widening, the tracks of Binna Burra are in good 

condition with minimal track degradation observed during the physical data collection stage. 

However, due to the lack of use and maintenance many of the tracks many sections are 

severely overgrown. Some tracks which are not being actively maintained were shown to us 

by staff at Binna Burra who were familiar with the trail locations. However, in some sections, 

the tracks have become so overgrown that they are no longer distinguishable. For these cases 

data has been used from the “Baseline roads and tracks – Queensland” data layer created by 

the Department of Resources.  

Another challenge during the data collection phase was the presence of Gympie Gympie 

stinging tree. Gympie Gympie was present on several of the hiking trails and in several places 

had grown over the original track, see figure 9.  

Extreme caution was required to avoid being stung. 

Gympie Gympie sprouts in cleared areas of forest and 

so can be common along hiking tracks in the area 

(Hales, 2014). Gympie Gympie plants have silica hairs 

on their leaves and stem which when touched deliver 

neurotoxins like those found in spider venom (Gilding, 

et al., 2020). This venom causes pain and irritation that 

can last for days and in some cases weeks (Gilding, et 

al., 2020). On some of the disused tracks, there were 

walls of Gympie Gympie obstructing the path. As well 

as stinging trees, some sections were overgrown with 

other vegetation and no longer navigable.  

One section of a track is no longer accessible due to a 

landslide that occurred after the fires. These issues 

highlight the need for an updated record of track 

locations and condition to improve visitor experience 

and 

safety.  Figure 26 Gympie Gympie growing 
across the track ( Annie Lau photo) 
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Desktop work methods 

After the GPS tracks were collected, they were imported into QGIS for the creation of a new 

maps. The tracks were recorded into QGIS by hand averaging the path of the two GPS 

devices when there was variance in the recorded location of the track. An attribute table was 

created for each section of track with sections being split by track name and by track 

condition. The track classification system used has 4 possible values. Table 1 shows the 

values and the associated track condition. 

Value Meaning 

1 Good condition – Able to be followed by a standard user without difficulty, 

path is clear of major obstructions 

2 Moderate condition – Able to be followed by most track users with a small 

amount of difficulty (e.g., moving through small obstructions caused by 

overgrowing or fallen vegetation) 

3 Poor condition – No longer navigable without significant experience, 

obstructed by thick vegetation with no clear path in some sections 

4 Dangerous condition- No longer safe to walk e.g., landslide 

Table 2 Track condition classifications 

Various resources were used to provide additional information to present on the map. Several 

data sets available through the Queensland Spatial catalogue were used. Contour lines were 

created from the 1m Contours data set published by the Department of Resources 

(Department of Resources, 2018). Property boundaries were added from the Queensland 

cadastral information layer (Resources, 2022). Data for the location of roads and secondary 

tracks outside of Binna Burra was access through the Queensland Roads and tracks layer 

(Department of Resources, 2022). 

In addition to these layers building locations and other additional features were added from a 

professional surveyor diagram commissioned by Binna Burra Mountain Lodge. The surveyor 

diagram was in pdf format so before the location could be digitized the sheet was 

georeferenced using waypoints collected during the data collection stage as well as satellite 

imagery of the site.  

To create a gradient profile of potential new tracks, a digital elevation model was generated 

using the elevation data from the Department of Resources 1m Contours data set. Terrain 

profiles were generated by creating a line layer in GIS of the potential new trail and then 

using the plugin Profile Tool for QGIS.  

Challenges in desktop work 

Because the project was in a projected coordinate system and the surveyor diagram was not, 

it was not possible to georeference the diagram accurately over the entire site without 

introducing errors in location of up to 20m. Instead, the diagram was georeferenced in several 

smaller areas to maintain accuracy of angles and area. This had to be done by hand using the 

Freehand raster georeferencer plugin instead of QGIS’s inbuilt digital georeferencing tool.  

There was some variation in the measurements taken by the two GPS units. This is likely 

caused by the steep topography of the area and the dense rainforest canopy. One possible 

solution to this would be to use a GPS base station.  
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Results 

Technical map of existing tracks 

 

Figure 27 Technical Map of Binna Burra Tracks 
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Condition of existing tracks 

Figure 28 Condition of existing tracks of Binna Burra 
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Assessment of new tracks 
Three potential new tracks have been assessed: 

- A connection track from the Saddle clearing to the Bellbird clearing. This is needed 

for the new development that is occurring under the new Binna Burra masterplan of 

an adventure precinct in the area. 

- A new Senses trail route. The aim of this route is to create a new senses trail that can 

be used for people with disabilities including wheelchair users. The current route of 

the Senses trail is not suitable as the change in elevation is too steep for wheelchair 

users. 

- A new track from the bottom of the Caves circuit to the Saddle clearing. This is under 

consideration as currently users that finish the caves circuit often walk back to Binna 

Burra along the road which creates a safety hazard. 

The primary assessment method used for the viability of new routes was building a gradient 

profile for each route, with the aim of having a gradient of less than 10%. TSA has also been 

considered on a visual level in route selection but unfortunately there is no established 

method for calculating TSA in GIS software.  

Saddle clearing to Bellbird clearing 

Figure 11 shows the three options assessed for a connection track between the saddle clearing 

and bellbird clearing making use of existing tracks in the area. The three routes considered 

make use of a section of the Horse and Garden tracks (red), as requested by Binna Burra (T. 

Medhurst 2022, pers. comm. 04 October). The same sections of the Horse and Garden track 

have been used to reduce the number of variables that affect the gradient profiles. Connection 

track 1 (blue line) follows a relatively direct route. Connection track 2 (pink) includes a large 

switchback before connecting to the Horse track then follows a different line towards the 

Bellbird clearing. Connection track 3 (green) uses a more winding path with multiple 

switchbacks. The elevation profiles for the three routes are shown in Figure 12. 
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Figure 29 Clearing Connection Track Options 
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Figure 30 Gradient Profiles of Clearing Connection Tracks 

The 1st descent from the Saddle Clearing to the Horse track is 46m and starts immediately at 

the top of the tracks. Table 2 shows the distance each track takes to descend and the gradient.  

Track Option Descent Distance 1st slope 

(m) 

Gradient 1st Slope (%) 

1 (Blue) 180 -25.5 

2 (Pink) 270 -17 

3 (Green) 415 -11 

Table 3 Descent distances and gradients Saddle Clearing to Horse Track 

Track option 3 with multiple switchbacks has a gradient close to 10% which is close to the 

recommended limit. The other two tracks would likely require significant track work to be 

sustainable long-term.  

The second descent from the Horse track to the Bellbird Clearing is 55m and finishes at the 

end of each track. Table 3 shows the distance each track takes to descend and the gradient. 

Track Option Descent Distance 2nd slope 

(m) 

Gradient 2nd Slope (%) 

1 (Blue) 432 -12.7% 

2 (Pink) 334 -16.5% 

3 (Green) 534 -10.3% 

Table 4 Descent distances and gradients Horse Track to Bellbird Clearing 

Track option 3 is again closest to the desired target of less than 10% gradient. With some 

small modification it is possible that track option 1 could also be a viable option. Track 

option 2 would likely need significant track work.  

Saddle Clearing 

Bellbird Clearing 
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Senses Trail and Caves Climb 

Figure 13 shows two possible options for new a Senses trail that are being considered by 

Binna Burra (T. Medhurst 2022, pers. comm. 04 October) as well as two possible options for 

a connection from the bottom of the Caves Track back to Binna Burra. The elevation profile 

for the Senses Trail route options and the Caves Link options are shown in Figures 14 and 15 

respectively.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 31 Senses Trail and Caves Link options 
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Figure 32 Gradient Profiles of Senses Tracks 

The elevation profile and average gradient for the Senses Track options shows that both 

options are relatively flat and could be viable for a wheelchair appropriate track. Table 4 

shows the gradient for both options, special care will need to be taken to ensure the gradient 

is smooth throughout the track.  

Track Option Track Length (m) Gradient (%) 

1 (Yellow) 172 -0.4 

2 (Green) 221 0.1 

Table 5 Length and Gradient of Senses Track options 

 

Figure 33 Gradient Profiles of Caves Climb Tracks 
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For the Caves Climb routes the total elevation needed to be gained is 95m. Table 5 shows the 

distance and gradient of each route.  

Track Option Track Length (m) Gradient (%) 

1 (Blue) 95 69.3 

2 (Purple) 545 17.4 

Table 5 Length and Gradient of Caves Climb options 

The gradient of 69.3% for Caves Climb 1 highlights the steepness of the terrain in the area. 

The winding track of Caves Climb 2 also has a gradient outside of recommended ranges. For 

a track to climb the required distance and have a gradient of 10% the track would need to be 

950m. This is unlikely to be feasible in the small area available. Additionally, the slope just 

north of the suggested area has undergone significant slope stabilisation work by the 

Department of Transport and Main Roads (Department of Transport and Main Roads, 2022). 

Further consideration should be given to the stability of the ground in the area before building 

a track.  

Limitations of new route analysis 

As discussed in the literature review, considering gradient during track construction is a key 

aspect of limiting track damage. However, TSA, soil type and surrounding vegetation are also 

key aspects, and these have not been a key consideration in the analysis. Another limitation is 

the resolution of the data used to construct the gradient profiles. Due to the steep ground and 

thick vegetation of the area errors in elevation profile could also be present in the model. 

Therefore, the gradient of larger sections has been used for analysis, rather than short sections 

which could be prone to error.  

Conclusion 

The aim of the project was to map the hiking tracks located at Binna Burra Mountain Lodge. 

Using data collected in person and other data sets a technical map of Binna Burra has been 

produced. Additionally, a literature review of track building and maintenance techniques was 

completed to help inform track management in the future. The literature review showed that 

while there are still significant gaps into the effectiveness of different track construction 

methods carefully considering track gradient and TSA can help to minimise track damage 

from soil loss, muddiness and widening. Several new tracks were assessed for suitability 

using gradient profiles as the primary tool.  

Creating the map involved compiling and processing data from multiple different sources. 

With some challenges with data accuracy and projection systems. In assessing the new tracks, 

it would have been ideal to use TSA as another tool. Developing a method to do this with 

GIS software could be an area of future research as well as further research into the 

effectiveness of different track construction methods.  
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