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bike industry in the past two decades and is arguably one of the best-known
mountain bike trail designers in the world.
Glen entered the sport of mountain biking in the mid 1980ʼs where he not only
began building and designing trails, but was also a representative of Australiaʼs first
mountain bike team. Glen was President of the Cairns Mountain Biking Club for
several years in the 1990ʼs and was instrumental in not only organising but also designing two
World Cup courses and then the 1996 World Championship course in Cairns, Australia, the first
time the event had been conducted outside of Europe. From the success of the Cairns World
Championships Glen was employed by the UCI, Switzerland, as chief designer and construction
manager for all competitive courses worldwide. Glen continued in this role for six years.
In summary, Glen has designed and constructed over 250 mountain bike courses and trails in 18
countries worldwide and is a pivotal industry figure. In 1997 Glen received an Australia Day Award
from the Queen for his services to mountain biking and is also an inductee into the Australian
Mountain Biking Hall of Fame. During Glenʼs trail building career he has helped develop and
design many innovative trail solutions and styles that are world-renowned. These include the
recreational ʻTrail Junctionʼ design and the current 4X race format.
Dylan Jeffries – Director
Dylan Jeffries completed a Bachelor of Business degree with majors in
Management and Marketing at James Cook University. Dylan is responsible for the
project management, project research and trail consultancy for all World Trail
projects. Dylan has worked with Glen Jacobs for over six years on numerous
successful mountain bike trail projects, from the design phase through to the
completion of construction, including Stromlo Forest Park and the Mt Buller
mountain biking trails.
Dylanʼs experience in the corporate world enables him to provide a professional link between
clients, staff, subcontractors and suppliers to ensure the best result for the client and the projects
being undertaken by World Trail. Dylan Jeffries has also completed the necessary occupational
workplace health and safety courses to act as the companyʼs safety representative. Dylan also has
an intimate understanding of the IMBA trail classification system and has initiated the design and
implementation of World Trailʼs in-house trail classification drawings, aimed at providing clients
with a greater understanding of trail classifications and how to help manage the risk associated
with the sport of mountain biking.
Dylan has not only achieved success with his role as a director at World Trail but has considerable
experience working in the corporate world, undertaking several marketing research projects in the
tourism and television fields as well as producing an extreme sports television series, Chosen Line,
for cable television during his time as co-director of Chosen Entertainment.

Gerard McHugh – Senior Consultant
With a Bachelor of Science (Honours) in Botany and a Graduate Certificate in
Landscape Architecture, Gerardʼs tertiary qualifications give him a unique
perspective on trail construction and make him well suited to the trail industry.
Furthermore, his professional experiences as Environmental Officer at Mt Buller
and Mount Stirling Alpine Resort Management Board (2001-2004) and as Policy
Officer – Recreation and Tourism with Victoriaʼs Department of Sustainability and
Environment (2004-2007), are of further relevance to his work with World Trail. In these two
positions Gerardʼs work routinely required him to balance the often-conflicting aims of tourism and
conservation on public land and he was responsible for several large mountain biking and walking
trail projects.
In his work with the Department of Sustainability and Environment, Gerard worked constantly on
issues related to the use of public land for recreation. He organized and facilitated several
workshops and seminars on sustainable trail construction, for land managers and the public.
These were well attended and included expert guest speakers from Forestry UK in Wales and the
International Mountain Bicycling Association. Furthermore, during his stint at DSE, he managed a
difficult project to reform the tour operator licensing system in the state of Victoria, so he has an
excellent understanding of the complexities surrounding commercial nature-based tourism and
recreation operations on public land.
Gerard started working with World Trail in early 2007, where he provides expert advice in the areas
of environment, tourism and marketing. Since joining World Trail, Gerard has developed further his
knowledge of trail design and construction. He has an excellent knowledge of the Australian
Standards for Walking Tracks (AS 2156, Part 1, Classification and Signage and AS 2156.2, Part 2,
Infrastructure Design) and has also been an instrumental figure in a number of important trail
audits undertaken by World Trail.
Grant Suckling - Consultant
Grant has achieved national recognition as a successful Adventure Racing and
Multisport athlete, winning the 2010 National Adventure Racing series and placing
2nd in the Australian Multisport Championships. With mountain biking being a pet
event, he has also had great success in some of Australiaʼs most prestigious
mountain biking events such as Victoriaʼs Otway Odyssey in 2010. In addition to
his athletic success, Grant is a qualified Landscape Gardener with extensive
project management experience including both design and construction.
For the past nine years Grant has been a successful business manager within the finance industry
during which time he developed fantastic skills in dispute resolution and communication which will
enable efficient working relationships with clients, staff, subcontractors and suppliers.
As the most recent addition to the team at World Trail, Grantʼs passion for all manner of outdoor
pursuits combined with his success at the elite level in mountain biking and trail running gives him
an ʻon the groundʼ perspective that provides an invaluable contribution to the continuous
improvement of the organization. Grantʼs primary roles include the preparation and submission of
concept plans and feasibility studies and project management and supervision.
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1 INTRODUCTION
In 2001, World Trail Director Glen Jacobs visited Herberton and met with Ivan Searston and David
Prete to discuss the potential of mountain biking on the Atherton Tablelands. By 2007
developments were progressing slowly and Glen was again contacted by Ivan, David and Leasie
Felderhof to further discuss the development of the Atherton Tablelands as an international
mountain bike destination. Over the following years World Trail maintained contact with this
committed group and provided advice and suggestions, helping the idea to grow and develop until,
in 2009, World Trail was commissioned to visit Atherton for a preliminary site visit to assess the
potential of the area for mountain biking.
On this initial site visit World Trail Director Glen Jacobs found a destination possessing all the
necessary characteristics of a world-class mountain biking facility, except one – world-class
mountain biking trails.
Following this site visit, World Trail prepared a proposal to research and write a concept plan for a
network of mountain biking trails in Atherton. This proposal was accepted and in late 2010, World
Trail commenced working on the project, under the direction of the Tablelands Futures Corporation
(TFC) and the Tablelands Integrated Mountain Biking Alliance (TiMBa).
The Tablelands Futures Corporation is the peak regional development body, funded by local
governments and made up of local business and community leaders. Their objective is to facilitate
sustainable prosperity on the Atherton Tablelands. TiMBa is group of individuals focused on
developing the Tablelands region as a world-class hub for mountain biking. TiMBa has been
researching and developing this goal for some time and has been successful in gaining the support
of the local council and TFC. TiMBa has now officially been incorporated into the TFC
organizational structure as a sub-committee – TFC provides the resources and financial
accountability, while TiMBa provides the mountain biking expertise and focus for this project. The
local cycling club, Tableland Cycle Sports (TCS), provides additional external advice through
TiMBa – several members of TiMBa are also members of TCS.
World Trail personnel Glen Jacobs, Dylan Jeffries and Gerard McHugh spent eight days in
Atherton, from the 11th to the 18th of December 2010. During this time, they facilitated two
workshops with the local mountain biking community, met with local representatives from the
Department of Environment and Resource Management (DERM – the land managers of the area
proposed for trail development) and the Tablelands Regional Council (TRC) and thoroughly
researched the proposed area for development – the Herberton Range State Forest, located to the
immediate west of the Atherton township.
This report, the Atherton Mountain Biking Trails Concept Plan, collates all the findings and
recommendations from this fieldwork and provides cost estimates and timelines for construction of
a network of mountain biking trails.

Page 6 of 107

ATHERTON MOUNTAIN BIKE TRAILS CONCEPT PLAN

WORLD TRAIL PTY LTD

2 BACKGROUND
2.1 SITE LOCATION
The township of Atherton is located at the southern end of the Atherton Tablelands (see Figure 1
below) in Tropical North Queensland. Geographically, the Atherton Tablelands extend from
Malanda in the south, to Mareeba in the north, out to Ravenshoe and Herberton in the west and
across to the coastal ranges in the east.
Atherton is located approximately 90km southwest of Cairns. As the unofficial capital of Tropical
North Queensland and home to a rapidly growing population of approximately 165,000 people, the
Cairns economy relies heavily on tourism. Tourism Australia lists Cairns as Australiaʼs fourth most
popular location for international visitors behind Sydney, Melbourne and Brisbane with estimates of
over 600,000 international visitors in 2010.
Located less than one hourʼs drive from Cairns, Athertonʼs proximity to this major tourism hub
makes it well suited to developing its geographical benefits and harnessing its potential for
increased adventure tourism.
Figure 1. Atherton location

Atherton

The target area for this project is a block of land (referred to as SF194) in the Herberton Range
State Forest, located less than two kilometres west of Atherton. The target area is shown in Figure
2 on the following page by the yellow and green cross-hatched area. It corresponds roughly to the
catchment areas for the Sylvia Creek and Middle Creek. It is bordered by farmlands and the town
of Atherton to the east, Mt Baldy Ridge Road and a military rifle range to the south, Marnaneʼs
Break fire road to the west and farmland to the north.
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Figure 2. Location of target area (map courtesy of Department of Environment and
Resource Management)
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2.2 SITE DESCRIPTION
The town of Atherton is part of the Tablelands Region. This region is defined by a large ʻtablelandʼ
or plateau, forming part of the Great Dividing Range and lying west of the city of Cairns.
Despite its location in far north Queensland, Atherton has a mild, subtropical climate. Without the
extremes of humidity experienced on the coastal lowlands, Atherton is comfortable year-round,
with an average daily maximum temperature of 22ºC and an average daily minimum temperature
of 10ºC. Atherton receives about 1,387mm of rainfall annually, about 90% of which falls in the
summer wet season from November to April, while the winters are mild and dry. This mild climate
is one of the regionʼs greatest assets, making it perfect for adventure tourism.
The target area for this project is located in the Herberton Range State Forest, situated about 2km
west of the township of Atherton. It is here that the majority of the mountain bike trails are
proposed to be located.
The Herberton Range State Forest ranges in elevation from 700m – 1,000m above sea level and
borders the Herberton Range Conservation Park, parts of which are within the Wet Tropics World
Heritage area. Figure 3 below shows the typical topography and vegetation of the area.
Figure 3. Typical scenery within the target area

The following information is taken from DERM website (www.derm.qld.gov.au/parks/herbertonrange/about.html) and provides a generic description of the environmental values of the Herberton
Range State Forest:
ʻClimate, geology and resulting soils, combined with altitude, determine the forest type
found along the Herberton Range. The granite rocks are acidic and have produced less
fertile soils than those found in the surrounding basalt areas. On Mount Baldy the soils are
rhyolite, a finer form of granite.
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The shrubland and low woodland of the eastern slopes contains turpentines (Syncarpia
glomulifera), range bloodwood (Corymbia abergiana), white mahogany (Eucalyptus
portuensis), black she-oak (Allocasuarina littoralis) and grasstrees (Xanthorrhoea
johnsonii).
The transition between vegetation types on the Herberton Range supports a wide range of
animal life. Many of these animals are only found in the Wet Tropics.ʼ
The land around Atherton is used to grow a variety of crops, including sugar cane, peanuts,
mangoes, corn, potatoes, avocadoes and macadamia nuts. Dairy and beef cattle are also reared in
the area.
Lying outside the higher rainfall belt of the Wet Tropics, possessing outstanding scenic values and
being predominantly of an open woodland character, the region has excellent characteristics for
the construction of mountain biking trails.
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2.3 MOUNTAIN BIKING IN AUSTRALIA
The sport of mountain biking is widely acknowledged to have originated in Marin County,
California, USA, in the 1970ʼs, although bicycles were being ridden off-road in many countries prior
to this.
Since it began, mountain biking has grown and evolved into a number of different disciplines and
has moved from being a fringe sport to a mainstream activity. In 1996 cross-country mountain
biking made its Olympic debut at Atlanta, a major milestone in gaining mainstream recognition. In
Australia, the Sydney 2000 Olympic Games and more recently, the 2006 Commonwealth Games
in Melbourne, both stand as major milestones in the growth of the sport in Australia, being two
occasions when it has been thrust into the Australian sporting mainstream.
The main disciplines of mountain biking are:
• Cross-country;
• Downhill;
• 4x;
• Jump trails or dirt jumps;
• Freeride.
A detailed description of these various disciplines is provided in the appendices.
Following the growing trend seen elsewhere in the world, mountain biking is growing strongly here
in Australia as well. With so much open space and a relatively conducive climate, Australia is well
suited to the sport of mountain biking.
Unfortunately, obtaining reliable data on the participation of Australians in the sport of mountain
biking is difficult. Due to its unstructured and geographically diffuse nature it is difficult to quantify
exactly how popular mountain biking is in Australia. Unlike sports like football and cricket, which
take place on purpose-built facilities with recognized clubs and competitions, mountain biking can
be done at anytime, with any number of participants, in almost any location. This makes it
extremely difficult to track how many people are doing it. While statistics on mountain bike
competition arenʼt hard to find, competition is thought to be only the tip of the iceberg in terms of
actual participation, as it is likely that a large proportion of the people that ride mountain bikes have
little or no interest in competing, and, like other popular outdoor sports like surfing, the majority of
mountain bikers probably donʼt belong to clubs.
No comprehensive studies have been done estimating mountain biking participation in Australia.
However, looking at some of the statistics for cycling generally in Australia, it is possible to make
some educated guesses about the popularity of mountain biking.
In 2005 the Australian Governmentʼs annual survey of sporting participation, ʻParticipation in
Exercise, Recreation and Sportʼ, ranked cycling (defined to include all types of cycling) fourth in
terms of participation for all sports across Australia. The survey also found that participation in
cycling had grown by 14% since the survey began in 2001. Unfortunately this study didnʼt break
down cycling into the various disciplines (road, track, BMX, mountain biking etc).
Furthermore, the Cycling Promotion Fundʼs publication ʻBicycle Sales 2009ʼ states that:
ʻAustralian Bureau of Statistics figures show that for the tenth year in succession, Australians
have purchased more bicycles than cars, purchasing 1,154,077 bicycles in 2009.
In the ten year period since 2000, over 11,000,000 bikes have been sold in Australia,
2,000,000 greater than the car industry.ʼ
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These figures show that the sport of cycling is extremely popular and is currently showing strong
growth, but this still doesnʼt reveal much about mountain biking.
The number of mountain bikes being sold annually is a reasonable indicator of popularity. The
Australian Bike Industry Report 2006 reports that 69% (around 800,000) of bicycles sold in that
year were mountain bikes. However, it should be noted that many of these bikes, although
classified as ʻmountain bikesʼ, are at the very low end of the market and are not designed for the
rigours of real mountain biking and will possibly never be ridden off-road. Despite this, if even 10%
of the 800,000 mountain bikes sold annually are ridden off-road, then about 80,000 bikes are being
sold annually for the purpose of mountain biking.
In 2000 the Australian Bureau of Statistics released ʻLeisure and Cultural Participationʼ a study of
outdoor recreation in Tasmania, which found that 4.2% of respondents had been mountain biking
in the twelve months prior to the study.
Traffic counters in the You Yangs Regional Park in Victoria record about 75,000 mountain bikers
visiting that park annually. With some entry points to the park not monitored, it is thought that the
true number of mountain bike visits is closer to 85,000 – 100,000 per year. This park is about fortyfive minutes drive from Melbourne and hosts both downhill and cross-country races. It has
purpose-built dedicated trails and parking facilities that were developed by Parks Victoria and the
local mountain bike club. The mountain biking facilities are located in a part of the park that has low
environmental values and was not well used by any other user groups.
These figures strongly suggest that there is a large base of cyclists routinely participating in the
sport of mountain biking. Given the growth in popularity of mountain biking to date and what
appears to be a growing trend away from team-based traditional sports, this base will continue to
grow.
As the sport of mountain biking becomes more popular, so too does the demand for dedicated,
purpose-built mountain bike trails, especially in urban areas (where most mountain bikers live).
Unfortunately, most land managers have been slow to embrace mountain biking, instead taking
obstructive or prohibitive approaches. This negative approach is unwarranted, as mountain biking
has many benefits and very few costs to land managers and society generally. The benefits of
mountain biking include:
• Mountain biking has a low environmental impact – on properly designed and constructed
singletrack, the impact of mountain bikes on the surface of trails is very small (about the same
as walking). The majority of the impacts arise during construction when vegetation is removed
to create the trail, however this is true of all sporting facilities – all sporting facilities displace
vegetation and fauna habitat. In fact, a soccer pitch displaces about the same amount of
vegetation as about 12km of mountain bike trail. Furthermore, mountain bike trails donʼt require
any water, energy, pesticides or fertilizers to maintain;
• Mountain biking promotes health and fitness – cycling is an excellent, low impact form of
cardiovascular exercise;
• Mountain biking promotes an appreciation for the outdoors and the natural environment;
• Mountain biking is inclusive of all age groups;
• Mountain biking can be undertaken at all times of the day (even at night) and in any season;
• Mountain biking appeals to an increasing number of people that are not attracted to traditional,
structured or team sports;
• Mountain biking is an accessible sport for people of all income levels;
• Mountain biking can be a significant tourism attraction – in some instances, mountain bike
tourism has been instrumental in revitalising the economies of rural areas in Europe and North
America.
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Many land management agencies are beginning to see the merit in providing dedicated mountain
biking facilities. This approach allows the land manager to actively and systematically decide
where trails will be located and provides the ability to manage risks through sensible trail design.
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2.4 MOUNTAIN BIKING TOURISM
The growth in mountain biking and the demand for purpose built mountain biking trails is fuelling a
new niche market in tourism – mountain bike tourism. Just like snow, surfing and golf enthusiasts,
mountain bikers are willing to travel and spend money to indulge their passion. Mountain biking
has shifted from being just a localized recreational activity to a recognised tourism product,
especially in North America and Europe.
In Europe and North America, mountain biking has proven to be an important niche tourism
product in many rural areas, as illustrated by the following examples:
• Wales, UK – In Wales the Forestry Commission UK constructed and manages five purposebuilt mountain bike parks. These parks are all on public land and were constructed with the
purpose of generating local economic benefits and employment. In 2004 the five parks
generated a total visitation of approximately 146,000 people. Of this, 133,000 were visitors
from outside the region and their expenditure is estimated at £3.3 million;
• The Seven Stanes, Scotland, UK – The Seven Stanes are seven different mountain bike trail
centres constructed by the Forestry Commission Scotland, beginning in 2001. There are now
over 400km of purpose built mountain bike trails, which collectively attract over 400,000
mountain bikers per annum, making the Seven Stanes Scotlandʼs 11th most popular tourist
attraction. The project cost over £3.6m ($A7.8m) to construct, but has returned £9.3m ($A20m)
in expenditure and created over 200 full time jobs since 20021;
• Moab, Utah, USA – The iconic ʻSlickrock Trailʼ had over 120,000 riders in 1998. The value of
this trail alone was estimated at US$8.5 million2;
• Fruita, Colorado, USA – The small town of Fruita, Colorado has over 50,000 mountain biking
visitors per year with target customers spending US$130-170 per day 3.
Whistler, in British Columbia, Canada is arguably the worldʼs premiere mountain biking destination.
Whistler was the first ski resort to really embrace mountain biking and the following statistics
demonstrate how successful this has proved:
• Summer visitation now exceeds winter visitation. Mountain biking and golf are the main
summer attractions, but mountain biking has now surpassed golf as the top summer activity for
overnight visits;
• The Whistler Bike Park attracts more than 100,000 mountain biking visitors per season, with
90% staying overnight;
• During the summer of 2006, spending by Whistler trail visitors totaled about $16.2 million;
• Over 60% of riders at Whistler come from outside of British Columbia4.
These figures show that mountain biking has become a significant tourism niche in many parts of
the world and that mountain bikers have the financial means and the motivation to travel and
spend to pursue their sport.
The perception amongst the broader community is that mountain bikers are young kids without
significant financial means. This is far from the truth, although certainly many young people are
interested in mountain biking. A number of surveys have been conducted at some of the worldʼs

1

From a presentation titled ʻ7stanes project, South of Scotland - Mountain biking for Rural Regenerationʼ
given by Julie Cartner at the Tracks and Trails Conference in April 2008.
2
ʻExploring the Market Potential for Yukon Mountain Bike Tourismʼ by Jane Koepke of the Cycling
Association of Yukon, 2005.
3
ʻExploring the Market Potential for Yukon Mountain Bike Tourismʼ by Jane Koepke of the Cycling
Association of Yukon, 2005.
4
ʻMountain Bike Tourismʼ by Jimmy Young and Martin Littlejohn of Tourism British Columbia, 2008.
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most popular mountain biking destinations to try to quantify the economic contributions made by
mountain biking tourists. One of these, a recent survey conducted in North America 5, found that:
• Mountain bike travelers to British Columbia are most likely to be male and aged 18-34;
• Mountain bike travelers to British Columbia are very affluent, with one-third of the US and
almost half the Canadians having a household income in excess of $100,000;
• US and Canadian mountain bikers are well educated, with over half having completed post
secondary education.
During the fieldwork for this project, World Trail surveyed6 local mountain bikers participating in a
training seminar. The results reveal some interesting facts about the survey group:
• Riders would be prepared to drive up to 53km to go riding;
• Riders average 3.75 rides per week;
• Riders spend $2,735 each per year on bikes and equipment.
This spending estimate does not take into account the additional expenses incurred for meals,
entertainment, race entry fees, accommodation and other travel expenses whilst at mountain
biking destinations. This additional spending would of course depend on the available tourism
services and infrastructure.
Although there are now a number of well-known mountain bike destinations throughout Australia
(Stromlo Forest Park in the ACT, Forrest in Victoria, Cairns in Queensland etc), none have yet
reached their true potential as mountain bike tourism destinations. Although many local trail
networks are achieving good visitation rates, many of these visitors are likely to be local riders
visiting multiple times. In most cases it is the lack of the broader tourism infrastructure, rather than
the trails that is preventing these destinations from reaching their potential.
Tropical North Queensland and the Queensland Government have a strong focus on the economic
benefits of tourism and their willingness to promote the Atherton region is evident in a research
paper published by the Atherton Tablelands Sustainable Regional Advisory Committee, who
concluded7:
ʻThe areaʼs scenic amenity, natural diversity, historic and cultural resources suggest that it has
much potential to expand its tourism potential. There is strong local support for tourism
development that does not compromise the character of region.ʼ
The Queensland Government has observed a growing visitor interest in nature based recreation
activities such as mountain biking, walking and running, which consistently rate as the three most
popular recreational activities for Queenslanders8.
The suitability of the Atherton Tablelands in particular for a mountain biking facility is singled out in
a Queensland government paper published by Tourism Queensland, titled the ʻTropical North
Queensland Tourism Opportunity Planʼ, which highlights the opportunity to:
ʻEstablish a network of multi use trails for mountain biking, hiking and walking throughout the
Tablelands region. A ʻhub and spokeʼ model with specific offerings around each of the towns in
the region linked to each other with extended trails between them would maximize the
recreation and tourism opportunities for both locals and visitors and share the economic
5

ʻMountain Bike Tourismʼ by Jimmy Young and Martin Littlejohn of Tourism British Columbia, 2008.
World Trail – Atherton Trail workshop survey, December 2010.
7
ʻThe Atherton Tablelands Strategic Framework & Prospectus for Regional Development 2002 – 2005ʼ,
Atherton Tablelands Sustainable Region Advisory Committee, January 2003.
8
ʻCycling and Walking Strategy Reviewʼ, Cairns Regional Council, August 2010.
6
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benefits across the region. A diverse range of experiences and trail levels will ensure sufficient
variety to position the Tablelands as a world class destination, and potentially encourage
visitors to stay longer in TNQ.ʼ
Furthermore, this paper states that:
ʻSports and Recreation tourism offers an opportunity for diversification of the TNQ experience.
Research has shown that cycling; hiking and mountain biking are some of the leading growth
sports in the world for participation. The geography and access of the Tablelands region is well
suited as a host destination to support cycle sports and major events in the region such as the
Crocodile Trophy, H8H and the Tour de Tablelands.
The establishment of a series of cycling and hiking hubs through the region (incorporating the
Atherton, Mareeba, Milla Milla, Herberton and Milanda townships) has the potential to increase
the regional dispersal of visitors and extend average length of stay. The design of integrated
recreational tracks and trails with a specific focus on mountain biking and hiking would provide
a strong tourism focus for the Tablelands that would connect with all the towns of the region
and provide economic benefit for the future. The region has a number of unique aspects that
lends it to recreational experience trails, including accessible mountain terrain and great
scenery, comfortable climate, ease of access to Cairns, strong community support and
expertise along with some pre-existing base infrastructure. Development of nature based
recreational tourism trails would provide strong support to existing township businesses along
with the creation of new industry opportunities for accommodation, bike hire and other tourism
related service requirements9.ʼ
It has been shown that mountain biking trails can be a tourism attraction in their own right. All the
examples discussed throughout this section feature trails that have been purposefully designed
and constructed as mountain biking trails and now attract riders from right around the world.
However, mountain bike tourism is also driven by mountain bike events. In many cases it is a
signature mountain biking event that establishes the reputation of a venue as a place to ride, that
puts the venue ʻon the mapʼ and helps cement it in the popular mountain biking consciousness. A
great Australian example of this is Stromlo Forrest Park (SFP).
SFP was a pine plantation forest used by horse riders, runners, walkers and cyclists before the
area was completely destroyed by bushfire on the 18th January 2003. As part of the recovery
process following the extensive fire damage, the ACT Government identified SFP as a prime
location for a purpose-built recreational facility. Six years in the making, and at a cost of over $10
million10, SFP now boasts over 1,000 visiting cars per week.
SFP leapt onto the international mountain biking stage when it secured the running of the 2009 UCI
Mountain Biking World Championships. An independent study by Ernst and Young 11 following the
event found that:
• The event was broadcast to an estimated 34.1 million people;
• Was watched live online by over 103,000 people;
• Had over 450,000 views online following the event;
• 45 nations were represented.

9

ʻTropical North Queensland Tourism Opportunity Planʼ, Tourism Queensland, 2009.
The majority of overall spend for the construction of SFP was consumed by the construction of car parks,
event centre with café and changerooms, a cross-country running track and a sealed asphalt road cycling
criterium track. It is believed that the mountain biking trails cost less than 10% of this budget.
11
2009 UCI Mountain Bike and Trials World Championships Post Event Report, Ernst & Young, March 2010.
10
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This is a fantastic example of what a great trail network and a thorough approach to the
construction of the necessary infrastructure can achieve. This eventʼs direct impact on the ACT
economy included:
• $4 million spent by interstate and international visitors;
• A further $1.2 million spent by competitors and their teams;
• 11,000 general admission tickets sold over the 3-ticketed days;
• A total impact on the ACTʼs Gross Territory Product of over $7.9 million.
Figure 4 below is from the Ernst and Young report and shows the origin of visitors to the 2009 UCI
Mountain Biking World Championships at SFP, showing the widespread interest generated from
both interstate and overseas and the potential for increased visitation generated through event
tourism.
Figure 4. Breakdown of origin of visitors to World Championships

More than a year after the UCI Mountain Biking World Championships, SFP remains open and free
for all users, leaving behind a legacy for future generations of riders. Now that the worldʼs best
mountain bikers have been and gone, recreational mountain bikers of all abilities can ride on the
same trails that were raced on by their heroes.
Mountain bike events attract two types of people – competitors and spectators. Depending on the
nature of the event, they can be either spectator heavy or competitor heavy. The 2009 UCI
Mountain Biking World Championships mentioned above only allows the worldʼs best mountain
bikers to compete, but in doing so attracts thousands of spectators and supporters, who come to
watch the worldʼs best mountain bike racers competing against each other. The 2009 UCI
Mountain Biking World Championships are an example of a ʻspectator heavyʼ event, whereas other
types of mountain biking events are more ʻcompetitor heavyʼ.
The Otway Odyssey held in the Otway Ranges of Victoriaʼs southwest could be described as a
ʻcompetitor heavyʼ event. As a long distance point to point race through rugged wilderness and
finishing at the small township of Forrest, it is not a great spectator event, but it is extremely
popular with the mountain biking community. Now in itʼs fifth year, it is a popular annual event that
regularly sells out with over 1,700 competitors. Surveys conducted by event manager Rapid
Ascent 12 on the 2010 event show the impact it had on the local economy:
• Over $200,000 in pre event accommodation expenses by competitors;

12

Otway Odyssey Economic Impact Figures – Rapid Ascent Event Management, March 2010
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Over 3,400 guests who came to support and their riders on the event weekend (excludes locals
and general spectators);
Over $700,000 spent over the race weekend by competitors and their guests on
accommodation;
An estimated $3.2 Million spent by competitors preparing for the event (bikes, maintenance,
clothing etc).

The network of mountain biking trails at Forrest used by the Otway Odyssey are a great example
of how a mountain biking destination can benefit from a high profile signature event. The trail
network at Forrest was designed and constructed by the Department of Sustainability and
Environment specifically to boost tourism in this old timber-harvesting town. The inaugural Otway
Odyssey helped to put Forrest on the map with mountain bikers all over Australia. The recent
development of The Forrest Brewing Company in Forrest is a reaction to the high volume of
visitors to the town and is a further testament to the success of these trails.
Both mountain biking trails and events can be significant tourism attraction. Events can be a good
way to put a location on a map, but trails remain the core tourism product, and they need to be
good enough to ensure repeat visitation for recreational mountain biking after the event is finished.
The best approach is to combine great trails with a unique event that will showcase the trails and
ensure repeat visitation.
At the core of the mountain bike tourism product are the trails. They are the key resource that
cannot be compromised. The trails are the experience. All the other services and infrastructure are
important in facilitating a good experience, but if the trails are no good and donʼt provide the
expected experience, there will be no repeat visitation, no word of mouth advertising and no writeups in mountain biking magazines or web pages. The trails are the key asset and need to be
treated as such.
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3 PROJECT OBJECTIVE
The objectives of this project are as follows:
1. To prepare a thorough concept plan for a proposed network of mountain bike trails in the
Herberton Range State Forest. This concept plan should:
a. Assess the suitability of any existing mountain biking trails or four wheel drive trails in
the target area for inclusion in the final network of trails;
b. Identify conceptual alignments of proposed new mountain biking trails;
c. Identify the best location for a trailhead;
d. Provide detailed information about each proposed trail such as the travel direction,
difficulty rating, length, estimated ride time and a description of the trail;
e. Provide detailed cost estimates for the construction of the trails and provide a staged
construction schedule;
f. Consider the potential of the proposed trail network for competitive use;
2. To engage the local mountain biking community. Specifically, there are two main objectives
behind this engagement:
a. To gain as much useful information as possible about the riding habits and preferred
trails of the local riders using the target area;
b. To help empower, motivate and skill-up the local mountain biking community in trail
design, construction and maintenance;
3. To consult with DERM, with the specific aims of:
a. Providing expert and objective advice about the risks, impacts and benefits of
constructing mountain biking trails on DERM land, thus ensuring DERM continues to
support the ongoing development of this project and provides formal approval for the
trail network to be constructed;
b. Helping to secure some kind of future memorandum of understanding between the local
cycling club, TCS, and DERM, for the future maintenance of the trails.
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4 PROJECT METHODOLOGY
The following methodology was used to complete this project:

1. Inception Meeting
World Trail to meet with TFC to discuss the desired outcomes from the project.
In particular, define the target area, discuss the nature of the trails to be
designed (i.e. cross-country, downhill, how difficult etc), preferred locations for
trailhead/s, any existing trails and their suitability for inclusion in the final
concept, existing users/stakeholders to be consulted.

Sat 11/12/10
9am – 10am

2. Familiarisation Tour of Project Area
TFC to show World Trail project team around the target area, highlighting the
locations of any existing facilities, preferred locations for trailhead/s, existing
trails etc.

Sat 11/12/10
10am – 5pm

3. Trail Workshop 1
World Trail to conduct workshop with the local mountain biking community.
Workshop comprised of three parts:
a) Explain who World Trail is, why we are there and the process of
design and construction;
b) Opportunity for local riders to provide input, in particular, advice
about popular trails, routes or desired routes;
c) Classroom session outlining basic trail construction techniques and
touching on issues such as cultural trail history, users, threats,
sustainability, trail degradation, trail trends, future impacts etc.

Sun 12/12/10
9am – 5pm

4. Meeting with DERM
World Trail to meet with the land manager (DERM) to determine the location of
any areas of known environmental or cultural heritage sensitivity within the
target area which are to be avoided (i.e. ʻno goʼ zones) and discuss DERMʼs
preferences/desires for the project. Discuss how World Trail can assist in
establishing a formal agreement (MOU or similar instrument) between TFC and
the land managers (DERM).

Mon 13/12/10
9am – 12pm

5. Independent Fieldwork Phase 1
World Trail to undertake independent fieldwork in the target area to determine
preliminary designs, including assessing any existing trails for their suitability (in
terms of both condition and experience) for inclusion in the final concept.
Prepare preliminary concepts to show to TFC.

Mon 13/12/10
12pm – 5pm
Tue 14/12/10
9am – 5pm

Wed 15/12/10
9am – 12pm
6. Present Preliminary Concept Designs to TFC

Page 20 of 107

ATHERTON MOUNTAIN BIKE TRAILS CONCEPT PLAN

WORLD TRAIL PTY LTD

7. Independent Fieldwork Phase 2
World Trail to undertake independent fieldwork to identify and map the trail
corridors (the corridor is the actual trail alignment, plus a buffer either side of the
trail. This allows some flexibility for the construction of the trail). Trails will be
mapped with a handheld GPS and logged. The track logs will be provided to
TFC along with the final report.

Wed 15/12/10
12pm – 5pm
Thu 16/12/10
9am – 5pm
Fri 17/12/10
9am – 5pm

8. Trail Workshop 2
World Trail to meet with local mountain biking community and conduct workshop
outlining basic trail construction and maintenance techniques in the field.

Sat 18/12/10
9am – 5pm

9. Preparation of Draft Report
World Trail to prepare draft report and all associated designs, maps and
drawings.

Mon 7/3/2011

10. Completion of Final Report
Once TFC has provided comment on the draft report, World Trail to make the
required amendments to the draft report and submit the final report.
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5 FINDINGS AND RECOMMENDATIONS
5.1 GENERAL FINDINGS AND RECOMMENDATIONS
This section provides a number of general findings and recommendations relating to the proposed
trails.

5.1.1 Trailhead Location
The location of the trailhead is a key consideration for the overall trail network as it forms an
integral part of the overall visitor experience.
A trailhead serves many purposes:
1. It is the starting and finishing point for all non-local riders. As such it is the preferred location
where friends will meet to begin their ride and where they sit and chat afterwards, reliving their
experience. It is also a location that can be signposted or advertised so that travelling mountain
bikers can find it easily;
2. It is the key information point about the trails. Signage must adequately convey all the
necessary safety and risk information about the trails, but also provide enough guidance that
riders can plan their ride before leaving the trailhead;
3. It should also provide shelter, tables and chairs, rubbish bins, water, toilets and possibly a
barbecue. It should not only meet these essential needs, but it should also encourage positive
social use of the site, especially by mountain bikers returning from their ride. Many riders will
have non-riding companions who may want to wait at the trailhead, so the trailhead should be
an enjoyable place to wait;
4. It is a safe place to leave a vehicle while riding;
5. It is a visual landmark that highlights to non-mountain biking passers-by the importance of the
mountain biking trails to the local economy. If the car park is full of fancy cars and bikes and fit
and happy people, and is a well maintained and appealing place to visit, it will send a message
to the rest of the community that the trails are an attractive and financially rewarding asset to
have in their neighbourhood.
Currently, the local riders tend to park at an informal trailhead at the start of a walking track to Mt
Baldy (see Figure 5 below).
Figure 5. Informal trailhead at start of walking track to Mt Baldy
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This trailhead is located several kilometres from the centre of Atherton and has no facilities and is
not properly designed for car parking. Although this site could be maintained and improved as a
trailhead for walkers, it should not be used as the mountain bike trailhead for the proposed
Atherton Mountain Biking Trails, as it does not meet any of the purposes identified above and
would potentially invite mountain bikers to use the walking track to Mt Baldy, which is not a
desirable outcome.
From discussions with TFC, members of TiMBa and TCS and the local mountain biking
community, it appears that a highly visible and central trailhead location in the main business
district of Atherton is preferred. World Trail strongly supports this notion, for all the reasons listed
above, but also because it will help to encourage mountain bikers using the trailhead to spend
money in Atherton. It should be remembered that an underlying objective of this project is to
encourage tourism visitation to Atherton for the purpose of stimulating the local Atherton economy.
If people come to Atherton and ride the proposed trails but donʼt spend money at Athertonʼs retail,
commercial and hospitality establishments, then this project has not met its goals. Placing the
trailhead in the centre of Atherton, where riders are parking close to cafés, restaurants, bars and
shops will facilitate this spending; placing the trailhead out of town, on a narrow dirt road, will not.
Two locations have been identified by members of TFC and TiMBa in the centre of Atherton as
possible trailhead sites. These are shown in Figure 6 below.
Figure 6. Possible trailhead locations in Atherton
Location 2

Location 1

Location 1 is next to a large new shopping centre development. A further benefit of this location is
that it is also very close to the local Visitor Information Centre (VIC). The VIC could provide trail
maps and advice to riders about trail conditions and any works or closures of trails, while also
providing recommendations for restaurants and accommodation. There are also toilets nearby.
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Location 2 is the old railway station. It is not clear what is planned has for this site, but the railway
has long since ceased operating and there is speculation that it could potentially be developed as a
recreational site.
Both possible locations are very close to the centre of Atherton, lying on the former railway reserve
and immediately adjacent to the bushland corridor running along Priors Creek. This bushland
corridor is reserved as a council recreation reserve and lies only about 200m west of Kennedy
Highway, the main street of Atherton. Priors Creek runs through the reserve and has beautiful
shady rainforest vegetation. It is an excellent natural asset, especially given its proximity to
Atherton. This corridor is proposed to form the main access route from the trailhead to the main
trail network.
Whichever site is chosen, TFC will need to undertake further investigations into land tenure and
existing uses, further design work to determine the best layout of the site and secure funding to
construct the proposed trailhead.
Figure 7 and Figure 8 show the location of the old train line to Herberton and the rainforest along
Priors Creek respectively.
Figure 7. Location of former train line to Herberton
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Figure 8. Rainforest along Priors Creek
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5.1.2 Use of Existing Trails
The target area has a network of about 10 – 20km of existing singletrack, used and adopted over
recent years by mountain bikers. Some of these trails appear to have been purpose built (without
formal approval) by local riders, while others are old farming, mining or logging roads and fourwheel drive tracks. Figure 9 below shows all the existing mountain biking singletracks identified by
World Trail during fieldwork 13.
Figure 9. Existing mountain biking singletrack (yellow) and vehicular tracks (brown)

While many of these trails do not meet World Trailʼs internal trail construction standards for
sustainability, they are suitable for inclusion in the initial trail network, although most will require
improvement works in later trail construction stages. Most of these trails offer enjoyable and
challenging rides and have used the local terrain and features in a creative and interesting way.
It is advantageous to retain as much of the existing trails as possible in the final, overall trail
network. The main reasons for this are:
1. It allows the Atherton Mountain Biking Trails to be ʻopen for businessʼ, even before any new
trails have been constructed. By using some of these existing trails, people are able to ride,
while the new trails are being planned and constructed;
2. It provides some ʻownershipʼ to the local riders who have spent a lot of time and energy to
create and maintain these trails. These local trailbuilders will be an excellent resource for the
ongoing success of the proposed trail network and need to be engaged and motivated
throughout this process.
Trails that were chosen for inclusion in the final proposed trail network had to meet the following
criteria:
• They had to be located on public land in the proposed target area (private property is not
suitable);
• They had to meet basic trail safety and sustainability standards;
• They have to provide the right type of mountain biking experience.
13

Other trails were observed by World Trail, but were not mapped or assessed as they fell outside the target
area, were located on private property or were otherwise outside the scope of this project.
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All the existing trails that have been retained in the final proposed trail network will need works to
improve their environmental sustainability and the riding experience they provide. Many trails have
timber structures such as bridges and see-saws. Some of these have been well constructed and
are suitable for usage (Figure 10 below), while others have been poorly built with inferior materials
such as timber pallets and waste timber from construction sites (see Figure 11 on the following
page).
It should be noted that the trail shown in Figure 10 and Figure 11 is located on private property.
This trail is very popular currently, as it provides access into the main target area from Atherton,
but it has not been included in the final proposed trail network, due its location on private property.
Where an existing trail has been retained in the final trail network, every effort has also been made
to ensure that it is recommended for use in the direction that most people currently ride it in.
Unfortunately, this has not been possible on all occasions – one or two trails have been reversed
so that they work better with the overall rider circulation through the network.
Figure 10. Well constructed bridge on an existing trail
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Figure 11. Damaged bridge on an existing trail
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5.1.3 Trails for Everyone
The trail network should cater for riders of all ability levels, from novice mountain bikers to the most
experienced riders. The driving factor behind this project is the need to attract mountain biking
tourism visitation and the inclusion of trails for all abilities is considered critical to achieving this
goal. This is especially important if it is to attract overnight visitation, as a large segment of those
that stay overnight will be families, and families require trails at the lower end of the skill spectrum.
While many people believe that it is the ʻhigh risk, high skillʼ trails that attract visitation, in World
Trailʼs experience, the majority of riders are looking for beginner to intermediate trails and it is
always the beginner and intermediate trails that attract the most usage. It is still important to have
some of the ʻhigh risk, high skillʼ trails, as it is these that will gain exposure in mountain biking
magazines and websites and help to ʻspread the wordʼ about Atherton as a mountain biking
destination.
While the trail network is designed to cater predominantly to cross-country mountain bikers, World
Trail believes that other disciplines such as downhill mountain biking, dirt jumping and mountain
bike touring should also be considered if Atherton truly wishes to develop itself as a mountain bike
destination of international repute.
With a well-maintained and well-trafficked road to the ʻThree Ways14ʼ passing right through the
main target area and nearly 300m of vertical fall, the potential for downhill mountain biking is
excellent15. There is actually an existing downhill trail (not formally approved) that was popular with
local mountain bikers until it was closed by DERM recently. The reasons for closure were most
likely environmental sustainability, risk and the location of the trail in the shooting range exclusion
zone (discussed later in this document). While these reasons are all valid and the trail was not
inspected by World Trail during fieldwork, World Trail recommends that this downhill trail be
assessed and reinstated (including remedial works if required) as part of the overall trail
development project at Atherton. This will ensure a wide product offering and subsequently
widespread appeal to a diverse range of mountain bikers.
The presence of the road to the ʻThree Waysʼ provides an opportunity for ʻvehicle assisted
mountain bikingʼ. Although it will also be possible to climb up to this intersection via the proposed
network of dedicated mountain biking trails, many inexperienced and less fit mountain bikers prefer
to use vehicles to shuttle them and their bikes to the top of the hill. This also opens up a
commercial opportunity for a transportation provider to provide paid transport back to the top.
The wider Atherton region lends itself superbly to longer ʻmountain bike touringʼ style rides on dirt
roads. In fact, from the ʻThree Waysʼ riders can choose between two superb dirt road rides to either
Mt Wallum or Herberton. While this type of riding is not exactly mountain biking as most mountain
biking enthusiasts seek, it does provide a similar but somewhat less ʻadrenalisedʼ experience – it is
an excellent way to view the landscape and be immersed in the bush. With the Atherton to
Mareeba rail trail currently under development and further development of the old train line towards
Herberton being considered, the rail trails will also attract more riders into the area. Eventually, it
may even be possible to have multiple singletrack networks throughout the Tablelands, connected
by dirt road or rail trail touring routes. Using existing dirt roads as mountain biking touring routes is
also a cheap and quick product to get into the market place – the roads already exist and are
maintained for vehicles, all that is needed is some careful reconnaissance, signage and maps. It
14

The Three Ways is an intersection on the main access road running through the target area. It is close to
the top of the range and is where most downhill mountain bike riders would get dropped off.
15
A good quality road is necessary for downhill mountain biking, to allow riders to ʻshuttleʼ back to the top of
the hill after each descent.
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must be understood however, that this is a very different product from the mountain biking trails
that are the main purpose of this report.
Finally, consideration should also be given to the development of some peripheral mountain biking
facilities such as dirt jumps, a skills development trail and a pump track. Ideally these facilities
would be clustered together, somewhere near the trailhead. While this is somewhat outside the
scope of this project, World Trail believes that this type of facility has an innate connection with
mountain biking and can provide an excellent warm-up for riders to practise their skills on before
heading out on to the ʻproperʼ mountain biking trails. This type of riding also has strong youth
appeal and crosses over with BMX and even skate park riding. Dirt jumps, pump tracks and skills
trails can all be built on a fairly small budget and do not require large amounts of land. The old rail
alignment to the immediate west of the proposed trailhead location would probably provide
sufficient space for this type of facility.

5.1.4 Recreation Versus Competition
The trail network should be designed to allow day-to-day recreational riding while also facilitating
competitive mountain bike events. That is, trails should comply with existing national and
international guidelines for competitive course design, but should appeal to recreational riders as
well. For cross-country racing, the trails should offer the flexibility of multiple course configurations,
provide overtaking opportunities at the required intervals and should generally be wider and easier
close to the trailhead. Section 5.4.1 of this report provides further information on possible event
configurations for the proposed trail network.

5.1.5 Risk Management
Unless indicated otherwise, all of the proposed mountain bike trails have been designed for singledirection travel only. This is a key risk management technique to minimise the likelihood of head-on
collisions between mountain bikers. It is also a good traffic management technique to maximise the
enjoyment of the trail users – interactions with other riders are far less frequent on single direction
trails than on dual direction trails. Where dual-direction travel is allowed, trails should generally be
flat, low speed and designed to allow long sight lines so that riders can see any other approaching
riders well in advance.
Using key parameters such as width, surface, obstacles and style, each trail should also be given
a difficulty rating based on the International Mountain Bicycling Associationʼs (IMBA) Trail Difficulty
Rating System16. For example, an ʻEasyʼ trail should be 91cm wide or wider and should have a
smooth, firm surface (possibly using an imported crushed rock surface), whereas a ʻMore Difficultʼ
trail should be 61cm wide or wider and should have a mostly stable surface. The use of a rating
system is a key risk management technique for managing a mountain bike trail network. It allows
riders to make an informed decision about whether they should attempt a trail or not, based on
their own skills and ability.
It follows then that the risks inherent in each trail should be suitable for the recommended trail
difficulty rating, thus minimising the exposure of riders to inappropriate and unexpected risks.

16

World Trail designs and constructs trails to meet the IMBA published Trail Difficulty Rating System. This
system allows trails to be categorised as Easiest, Easy, More Difficult, Very Difficult or Extremely Difficult,
based on trail parameters such as width, gradient, surface etc. Further details about the IMBA Trail Difficulty
Rating System are provided in Appendix – IMBA Trail Difficulty Rating System.
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5.1.6 Trails Should Avoid Areas of High Environmental Values
World Trail believes that mountain biking and conservation can take place on the same parcel of
land with careful planning and correct trail design and construction. As the majority of the
environmental impacts of mountain biking are caused at the trail construction stage, the key to
minimising environmental impacts of mountain biking is to ensure that the trails are located away
from areas of high environmental significance.
During initial discussions with the client and with DERM, the environmental values of the target
area were raised. In particular, World Trail sought advice on the location of any areas of
particularly high environmental sensitivity. DERM only identified one particular area of significance,
being an exposed basalt outcrop at the western end of the Sylvia Creek valley supporting an
unusual and uncommon vegetation community. The proposed trail network was designed to avoid
this area.
The target area is located in a State Forest. State Forests are generally recognised as having
lower environmental values than National Parks and generally allow activities with higher impacts.
In this case, the target area in Herberton Range State Forest has been subject to cattle grazing
and is popular with four-wheel drive and motorbike enthusiasts. It is also heavily infested with
exotic plant species, most conspicuously, the noxious weed lantana. Many of the areas beside
waterways are choked with lantana and the development of trails in this area may actually allow
better access for weed control.
However, this is not to say that the area has no significant environmental values. When moving
into the implementation stages for these trails and identifying the actual ground-truthed routes,
flora and fauna and cultural heritage assessments (discussed later in this document) will need to
be undertaken to ensure the trails do not pass through areas with high environmental or cultural
values.

5.1.7 Coping With the Wet Season
Although Atherton has a more temperate climate than the coastal lowlands around Cairns, it still
experiences distinct wet and dry seasons. Trails should be open year round, but any trail
promotion or marketing should focus on the dry season. Fieldwork for this project was conducted
during December, the start of the wet season. During fieldwork World Trail personnel experienced
extremely wet, unstable and humid conditions and witnessed the rapidity with which the many
small streams and gullies changed from dry gullies to raging torrents 17. Some trails in low-lying
areas were inundated with water for the entire fieldwork period and most trails were water affected
in some way. Figure 12 and Figure 13 show typical watercourses in the target area.

17

Discussions with local riders suggest that most of the streams and creeks observed by World Trail during
fieldwork are ephemeral in nature – that is, they only flow during heavy rains during the wet season,
remaining dry for eight or nine months of the year.
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Figure 12. Small stream in the target area

Figure 13. Waterfall in target area
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5.1.8 Trail Names and Symbols
All the proposed trails have been given numbers only in this report. These are only for identification
purposes.
Once constructed, it is very important that each trail be given a name. The names should reflect
the culture of mountain biking and should identify the trail. Names assist in giving the trail an
identity and are invaluable in marketing the trail network. Names should be fun and might reflect
local stories or culture or personalities. Many of the existing trails already have names. These
names usually have some kind of story or folklore attached to them and should be retained where
possible. Local riders have even manufactured their own signs for some of the trails – see Figure
14 below. Where an existing trail with an existing name has been incorporated into the proposed
trail network, World Trail would recommend keeping the existing name if it is considered suitable.
Where one of the proposed new trails is comprised of more than one existing trail with an existing
name, it may be necessary to drop one of the existing names and keep one as the overall name for
the new trail. Alternatively, both existing names could be kept for a particular section of the trail, but
the overall trail is given a new name.
Figure 14. Example of a trail sign made by local riders

The proposed trail network may also provide opportunities to attract local sponsorship. One idea
that has been used successfully elsewhere is that a local business could buy the naming rights to
a trail. Alternately, the actual process of naming the trails could be used as a marketing opportunity
– invite mountain bikers to ride ʻtrail Xʼ and then submit a name suggestion. The best name would
then become the actual trail name, earning its author recognition and perhaps even a prize of
some sort. The honour of naming a trail would likely be highly valued amongst members of the
mountain bike community.
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Consideration should also be given to creating a unique ʻpictogramʼ for each trail. This is an
innovative new concept developed by World Trail that facilitates the development of a visual
identity for each and every trail. The basic concept is that each trail has a name and a matching
symbol, or pictogram. This pictogram is used on any signs, maps or marketing material and helps
in the promotion of the trail, but also helps to create a vibrant organic identity for the trail that
resonates in the minds and stories of the people that ride the trail.
Figure 15 and Figure 16 below show two pictograms designed by World Trail for Mt Buller Alpine
Resort in Victoria. These pictograms have been designed to be clear and striking and easy to
make out from a distance and to be cheap and easy to reproduce (two colour tones only) for
signage.
Figure 15. Pictogram for Mt Bullerʼs Woolly Butt

Figure 16. Pictogram for Mt Bullerʼs Stonefly
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World Trail believes that these pictograms have immense marketing value. Mt Buller Alpine Resort
received enormous coverage in the mountain biking media in early 2011 with the launch of a new
cross-country trail called Stonefly. Since the launch they have continued to promote the new trail
and recently erected a large promotional billboard on the entry road into the resort (see Figure 17).
Figure 17. Stonefly billboard, Mt Buller, Victoria
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5.1.9 Trail Surfacing
The surface of the finished trails will vary. World Trail generally recommends the use of crushed
rock surfaces on trails for less experienced riders, as it can be used to level out an uneven surface,
providing a more uniform and predictable surface. It can also provide better traction than a natural
dirt surface, although this depends on the local soils and the type of crushed rock used. Care
needs to be taken to choose the correct type of surfacing material to ensure that it is not ʻlooseʼ
and ʻskateyʼ as this can be very disconcerting for inexperienced riders. World Trail recommends
the use of some type of fine crushed rock for the surface of all the ʻEasiestʼ and ʻEasyʼ trails
proposed herein.
Most experienced riders prefer to ride on the natural dirt surface, however sometimes crushed rock
surfaces can also be beneficial on trails for more experienced riders, particularly if the local soil is
not very cohesive. Trails that are very heavily used will eventually become compacted. A properly
laid and compacted crushed rock surface will resist compaction better than many soils.
It is important to note that the addition of crushed rock to the surface of a trail does not in itself
significantly improve the trailʼs ability to withstand erosion. The ability of a trail to resist the erosive
forces of water and trail users such as mountain bikers and walkers is more a function of its design
and how well it sheds water, than the tread surface of the trail. Although some types of crushed
rock/soil/aggregates do bind and compact well, generally this binding is not sufficient to prevent
displacement of the crushed rock/soil/aggregate by water or trail users, if the trail has not been
properly designed. With proper design however, crushed rock and other surfacing materials can
improve the sustainability and the amenity of a trail.
Figure 18. Crushed rock surfaced trail at Mt Buller
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Rifle Range

The target area sits adjacent to an operational military rifle or shooting range (see Figure 19 below
and Figure 20 on the next page). The frequency of use of this facility is not clear, however, its
important to note that the location of the range may pose some challenges to this project. Trail 1
(outlined later in this document) is designed to traverse the road reserve adjacent to the access
road that leads into the Herberton Range State Forest. This trail provides primary access to and
from the Atherton trailhead for the users of the trails being proposed in this document.
The location of the rifle range poses a number of potential challenges that will need to be
addressed in the consultation and development stages of the project. These potential issues
include:
• The access road is closed when the rifle range is in use. How will this affect mountain biking
usage and access to Herberton Range State Forest and the trail network being proposed? Will
mountain bikers still be able to ride up Trail 1 adjacent to the road to enter the trail network?;
• The location of the rifle range limits the area available for trail development. Although the rifle
range only occupies a relatively small area, the area directly behind the rifle targets is classified
as an ʻexclusion zoneʼ for reasons of public safety. World Trail was directed not to include any
trail proposals within this area;
• The existing downhill trail discussed on page 30 is located within the rifle range ʻexclusion
zoneʼ. This is believed to be part of the reason as to why it was closed;
• Scheduled road closures (when the rifle range is being used) need to be communicated to trail
users and any commercial operators in advance;
• It is understood there is currently a plan being considered to construct a large ʻearth barrierʼ
behind the target area to stop any ʻovershootʼ. This would also significantly reduce the size of
the ʻexclusion zoneʼ.
Figure 19. Rifle range at Atherton
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Figure 20. Warning sign at entry to rifle range.

Page 38 of 107

WORLD TRAIL PTY LTD

ATHERTON MOUNTAIN BIKE TRAILS CONCEPT PLAN

WORLD TRAIL PTY LTD

5.2 PROPOSED TRAIL NETWORK
Figure 21 below shows the overall proposed trail network. Note that the proposed mountain biking trails are coloured according to their proposed
difficulty rating (as shown in the key) and the network of dirt roads, fire trails and four-wheel drive tracks are shown in brown.
Figure 21. Overall proposed trail network
Easiest mountain bike trail
Easy mountain bike trail
More difficult mountain bike trail
Very difficult mountain bike trail
Dirt road, fire track, 4WD track

SADDLE JUNCTION
SECONDARY ACCESS POINT

TRAILHEAD
PRIMARY ACCESS POINT
THREE WAYS INTERSECTION
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The proposed structure of the overall network of trails comprising the Atherton Mountain Bike Trails
is such that it funnels 90% of riders through a single entry trail and a single exit trail. Even though
there are fourteen individual trails listed in this plan, any riders that begin their ride at the proposed
trailhead in town18 will access the trail network via Trail 1 which leads to the primary access point,
followed by Trail 2. Once on Trail 2, they will have the opportunity to branch onto other trails. When
finishing, they will return to the primary access point via Trail 2 then continue back onto Trail 1 to
return to the trailhead. This will concentrate usage on the trails close to the primary access point,
with decreasing usage of trails that are further away.
There is also a secondary access point into the trail network via a road easement beside the golf
course and then via Trail 8. This secondary access point has an important safety function as it will
allow riders to exit the trail network via another route if the primary access point (Trail 1) is cut off
by flooding on the Sylvia Creek or Priors Creek. This secondary entry/exit point is also important
for any large competitive mountain biking events that use Atherton township as the main staging
area (this is discussed in more detail later in this document).
Although it is not listed and discussed in this plan as a separate trail, one of the key trail products
is the long descent from the Three Ways via Trail 11 and portions of Trail 9, Trail 4, Trail 3 and
Trail 2. This descent is seen as a critical component of the plan as it is envisaged to be a long,
flowing, easy to intermediate descending trail that would appeal to both cross-country riders and
downhill riders. With easy vehicle access to the Three Ways, many riders will choose to drive to
the top and ride downhill via this route.
Table 1 on the following page lists the proposed trails and their estimated lengths, intended IMBA
Trail Difficulty Rating and expected ride time.
Note that two times are provided for the expected ride time. The shorter time is the expected time
that a fast, experienced rider would take to complete the trail, based on an average speed of
20km/hr. The longer time is the expected time that a slow, inexperienced rider would take to
complete the trail, based on an average speed of 10km/hr.
In summary, the completed cross-country trail network will be comprised of fourteen individual
trails, adding up to a total distance 63.96 kilometres19. Each of these fourteen trails is described in
detail in the following section.

18

It is assumed that 90% of riders would start and finish at the trailhead. Some local riders may find it easier
to ride directly to the trails via different routes.
19
In World Trailʼs experience, completed trails end up being about 10% longer than their conceptual
alignments suggest. This is due to the fact that GPS track logs and Google Earth approximations do not
allow for all the tiny twists and turns of a real trail. This 10% factor has been incorporated into the distance
estimates provided in this report.
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Trail Name
Total Length Intended IMBA Trail
(km)
Difficulty Rating
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Rating
Symbol

Expected Ride
Time

Trail 1

2.52

Easiest

5-15 Minutes

Trail 2

3.62

Easy

10-25 Minutes

Trail 3

1.25

Easy

4-7 Minutes

Trail 4

3.76

Easy

10-25 Minutes

Trail 5

2.71

Easy

5-15 Minutes

Trail 6

6.46

More Difficult

20-40 Minutes

Trail 7

2.86

More Difficult

10-20 Minutes

Trail 8

2.74

More Difficult

10-20 Minutes

Trail 9

11.69

More Difficult

35-80 Minutes

Trail 10

5.53

Very Difficult

15-35 Minutes

Trail 11

0.48

More Difficult

1-3 Minutes

Trail 12

6.63

More Difficult

20-45 Minutes

Trail 13

12.85

Very Difficult

40-90 Minutes

Trail 14

0.86

More Difficult

2-3 Minutes

Total distance
of trails

63.96
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5.2.1 Trail 1
Trail name

Trail 1

Length of finished trail

2.52km

Length of currently existing trail

0.00km

Length of new trail to be constructed

2.52km

Proposed difficulty rating

Easiest

Estimated ride time

5-15 Minutes

Trail 1 is the key access trail linking the trailhead with the actual trail network. It is one of the only
dual-direction trails in the entire network and is also the only trail rated as ʻEasiestʼ. It will not be
singletrack, but rather should be 2 – 3m wide and surfaced with fine crushed rock (not asphalt or
concrete). It should provide long sight lines with no blind corners and should ideally not have any
gradients steeper than 5%. The approximate alignment of Trail 1 is shown in Figure 22 below.
Figure 22. Trail 1

TRAILHEAD

PRIMARY ACCESS POINT

Leaving the trailhead, Trail 1 will travel west into the old railway corridor and then continue
southwest into the bushland corridor that runs along Priors Creek. It should descend gently down
into the valley towards Priors Creek and run along the banks of the creek, before crossing over the
creek and continuing in a southwest direction on the opposite bank of the creek. The trail corridor
is now bounded by Priors Creek to the east and the golf course to the west. This corridor is narrow
but is heavily wooded with tall, shady rainforest species, creating a beautiful cool ambience and a
welcoming start to the mountain biking trail network. Trail 1 continues to bear southwest, following
the western bank of Priors Creek until reaching the junction with Sylvia Creek. It then follows the
northern bank of Sylvia Creek in a westward direction, before crossing Sylvia Creek via another
bridge and bearing south west along an old road alignment. Trail 1 follows this road alignment for
about 100m until reaching the main access road leading into the Herberton Range State Forest,
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opposite the shooting range. The trail will then run along the northern edge of this road reserve,
travelling west for approximately 1km until reaching the gate into the State Forest.
The exact alignment for this trail will need to be determined with careful consideration of private
property boundaries, road reserves, easements and water levels (especially during peak flow
events). It will require the design and placement of two high level bridges (one across Priors Creek
and another across Sylvia Creek), which need to be carefully engineered to ensure they are
capable of withstanding the extreme fluctuations of the water level in these two watercourses.
The section of Trail 1 where it runs parallel to the main access road (opposite the shooting range)
is intended to remove the necessity for riders to use this road. The road reserve appears to be
quite wide in this area, as old fence posts and wires were still visible 10-20m from the edge of the
road.
The implementation of Trail 1 will require extensive further investigation and will be very expensive,
but is very important to the overall success of the Atherton Mountain Bike Trails. It will allow riders
to park at the proposed trailhead in the centre of Atherton and ride all the way to the trail network
without having to cross or use any roads at all. It will immerse riders immediately into a rainforest
environment and take them straight out of the urban environment and onto real mountain bike
trails.
Finally, this trail will also be a valuable asset for locals and non-riders, as it will be wide and flat
enough to appeal to walkers with dogs and prams, children and runners. With the addition of a
small link trail it could also provide a pedestrian/cycling access across Priors Creek from the Holm
St/Elizabeth St/Golf Links Rd precinct.
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5.2.2 Trail 2
Trail Name

Trail 2

Length of finished trail

3.62km

Length of currently existing trail

0.65km

Length of new trail to be constructed

2.97km

Proposed difficulty rating

Easy

Estimated ride time

10-25 Minutes

Trail 2 is the first true mountain bike singletrack that riders will encounter upon entering the
Herberton Range State Forest (Trail 1 lies outside the State Forest). This trail starts and finishes at
the main entry point into the Herberton Range State Forest, marked by a large metal gate
currently. This entry and exit into the target area will need some upgrading to allow easier access
and to separate riders from the main vehicular traffic. The proposed alignment of Trail 2 is shown
in Figure 23.
Figure 23. Trail 2

PRIMARY ACCESS POINT

Trail 2 is an ʻEasyʼ trail. It uses portions of an existing trail known as ʻ2 Tooth Loopʼ (see Figure 24
on next page), but is predominantly comprised of new trail. This trail will be very heavily used – it
is the main entry into the trail network, provides entry into three other trails (Trail 3, Trail 4 and Trail
6) and also forms the main exit trail from the entire trail network. It is a loop trail and is bisected by
the main road up to the ʻThree Waysʼ and also by Sylvia Creek. Where Trail 2 crosses Sylvia Creek
(twice), bridges are not deemed necessary as Sylvia Creek only flows properly during the wet
season – natural hardened rocky crossing points should be identified where riders can easily ride
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down and across the creek bed. However, where Trail 2 follows the existing trail ʻ2 Tooth Loopʼ
some upgrading will be required (much of 2 Tooth Loop was completely submerged during
fieldwork). World Trail recommends raising the trail tread up using low level raised boardwalks.
The final 200-300m of Trail 2, where it returns to the gate was also very wet, with no viable
alternative alignments available and may require some type of wet weather treatment also.
Trail 2 is predominantly flat with no steep gradients. As previously stated all trails rated as ʻEasyʼ or
ʻEasiestʼ should be surfaced with fine crushed rock to provide an even, ʻgrippyʼ surface that can
withstand heavy usage, facilitate good drainage and provide reassurance to novice riders.
Sections of the proposed new trail on the eastbound return leg do periodically follow old road
alignments, but have not been included as ʻexisting trailʼ as they will still require complete
reconstruction. These old road alignments are overgrown and indistinct.
Figure 24. Existing sign on 2 Tooth Loop
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5.2.3 Trail 3
Trail Name

Trail 3

Length of finished trail

1.25km

Length of currently existing trail

0.00km

Length of new trail to be constructed

1.25km

Proposed difficulty rating

Easy

Estimated ride time

4-7 Minutes

Trail 3 is also an ʻEasyʼ trail and basically forms an extension to Trail 2. It is gently undulating and
passes through appealing open woodlands and has one or two small creek crossings (it is believed
that these only flow during the wet season).
This trail will be popular with novice riders, but is unlikely to have widespread appeal as an overall
loop for more experienced riders. However, the eastbound (return) leg of the trail is anticipated to
be heavily used by all levels of riders, as it is joined by Trail 4 (which is in turn ʻfedʼ by other trails
further up) and forms part of the long descent from the Three Ways. Figure 25 shows the proposed
alignment of Trail 3.
Figure 25. Trail 3
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5.2.4 Trail 4
Trail Name

Trail 4

Length of finished trail

3.76km

Length of currently existing trail

3.06km

Length of new trail to be constructed

0.7km

Proposed difficulty rating

Easy

Estimated ride time

10-25 Minutes

Trail 4 is an ʻEasyʼ trail accessed via Trail 3 and in turn providing access to Trail 5. It starts on Trail
2 and finishes on Trail 3. Although it is rated as ʻEasyʼ, it would probably have some slightly more
challenging terrain and features than Trail 2 and Trail 3. The proposed alignment of Trail 4 is
shown in Figure 26 below.
Figure 26. Trail 4

Trail 4 is predominantly comprised of existing mountain bike singletrack and some older degraded
vehicular tracks. The existing singletracks followed by Trail 4 are known as ʼ40 Stitchesʼ and ʻUp
ʻNʼ Hoverpassʼ. These existing singletracks are enjoyable to ride and reasonably well constructed,
although some improvements will be required to make them more environmentally sustainable and
to improve some of the bridges. Figure 27, Figure 28 and Figure 29 on the following pages show
sections of these existing trails.
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Figure 27. Bridge on '40 Stitches'

Figure 28. 40 Stitches sign
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Figure 29. See-saw
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5.2.5 Trail 5
Trail Name

Trail 5

Length of finished trail

2.71km

Length of currently existing trail

1.64km

Length of new trail to be constructed

1.07km

Proposed difficulty rating

More Difficult

Estimated ride time

5-15 Minutes

Trail 5 is rated as ʻMore Difficultʼ. It starts and finishes on Trail 4 and provides access to Trail 9 and
the second half of Trail 10. Riders returning from longer rides can also enter Trail 5 via Trail 10.
The proposed alignment for Trail 5 is shown in Figure 30 below.
Figure 30. Trail 5

Trail 5 is actually comprised of some new trails and three existing trails – one mountain biking
singletrack known as ʻLocomotionʼ and two old vehicular tracks that donʼt appear to have names.
Locomotion has been changed in places to remove a number of excessively steep, eroded, fall-line
chutes. The proposed new sections will feature much gentler gradients and better flow and will
lead to a more enjoyable experience. Locomotion comprises approximately the first third of Trail 5.
It then leads into an existing, but overgrown and indistinct singletrack that follows a steep and
precarious ridgeline that drops steeply down to a small creek on either side. It will be quite a steep
and technical climb that should provide plenty of challenge to intermediate riders.
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5.2.6 Trail 6
Trail Name

Trail 6

Length of finished trail

6.46km

Length of currently existing trail

0.27km

Length of new trail to be constructed

6.19km

Proposed difficulty rating

More Difficult

Estimated ride time

20-40 Minutes

Trail 6 is an almost entirely new trail – it uses only about 270m of existing trail. It is rated as “More
Difficultʼ and is shown in Figure 31 below.
Figure 31. Trail 6

SADDLE JUNCTION

Trail 6 is the first ʻMore Difficultʼ trail that riders will encounter as they enter the trail network via the
primary access point. World Trail believes this trail will prove extremely popular. It provides access
to the extremely important Saddle Junction area and Trail 7, Trail 8, Trail 9 and Trail 12. It can be
ridden as an entire trail, or as a portion to access other trails. It starts and finishes on Trail 2, but
can also be accessed via the secondary access point near the golf course and Trail 8. The eastern
most extents of this trail provide good views through the trees of the golf course in the foreground
and Atherton in the background – see Figure 32 on the following page.
At over 6km long this trail is long enough in itʼs own right to test many riders. Furthermore, it
features a number of long climbs, though gradients should be relatively gentle overall (less than
10%).
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Figure 32. Views of Atherton from Trail 6
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5.2.7 Trail 7
Trail Name

Trail 7

Length of finished trail

2.86km

Length of currently existing trail

0.00km

Length of new trail to be constructed

2.86km

Proposed difficulty rating

More Difficult

Estimated ride time

10-20 Minutes

Trail 7 is rated as ʻMore Difficultʼ. It starts and finishes at Saddle Junction. It is shown in Figure 33
below.
Figure 33. Trail 7

SADDLE JUNCTION

Trail 7 is a loop within a loop. It is one of the only trails in the entire trail network that travels in a
clockwise direction. It starts at Saddle Junction at about 860m above sea level then winds itʼs way
up and up, slowly contouring around a mountain, eventually climbing to about 920m above sea
level before descending back to the starting elevation. It takes riders on a journey to the top of a
mountain, providing excellent views over Atherton and further afield. Continuing along, the trail
travels 360 degrees around the mountain, through a range of different aspects and vegetation
communities.
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5.2.8 Trail 8
Trail Name

Trail 8

Length of finished trail

2.74km

Length of currently existing trail

0.00km

Length of new trail to be constructed

2.74km

Proposed difficulty rating

More Difficult

Estimated ride time

10-20 Minutes

Trail 8 is rated as ʻMore Difficultʼ. It is shown in Figure 34 below.
Figure 34. Trail 8

SECONDARY ACCESS POINT

Trail 8 is essentially an entry/exit trail from the secondary access point into the trail network. It
provides access to and from Trail 6, and subsequently, starts and finishes on Trail 6. Although its
primary function is to allow access to and from the trails via the secondary access point, this does
not mean that it should not provide all the hallmarks of exciting mountain biking. The terrain in this
area is steep and rocky with open woodland vegetation. Starting from Trail 6, Trail 8 will follow the
contours, dropping altitude gently until reaching the golf course. From here it will then travel north
and west, following the contours of the land and rising gently up until reaching Trail 6 again.
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5.2.9 Trail 9
Trail Name

Trail 9

Length of finished trail

11.69km

Length of currently existing trail

0.94km

Length of new trail to be constructed

10.75km

Proposed difficulty rating

More Difficult

Estimated ride time

35-80 Minutes

Trail 9 is a ʻMore Difficultʼ trail. It is shown in Figure 35 below.
Figure 35. Trail 9

SADDLE JUNCTION

At 11.7km Trail 9 is the second longest of all the trails proposed herein. Although it is only rated
ʻMore Difficultʼ for technical trail difficulty, for physical exertion and fitness required it will definitely
be one of the most challenging trails in the entire network.
Starting on Trail 5, Trail 9 travels in an easterly direction towards Saddle Junction. This section
features a gradual climb, but steep side slopes will provide some exposure and good views down
into the Sylvia Creek valley. About 50-100m before reaching Saddle Junction it will rejoin an
existing fire road.
At Saddle Junction, riders can choose to abandon Trail 9 and instead choose a number of other
options – Trail 6, Trail 7 and Trail 12 all intersect at Saddle Junction.
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Leaving Saddle Junction, Trail 9 travels first west then northwest, skirting around the flanks of a
large and steep range that divides the Sylvia Creek and Middle Creek valleys.
Approximately one kilometre from Saddle Junction the trail passes directly beneath a large vertical
rock wall for about 100m, sitting on a narrow bench at the base of the wall (see Figure 36 below).
Figure 36. Rock wall on Trail 9

Once past the rock wall, Trail 9 then turns back on itself and climbs up to the top of the rock wall,
before continuing on and around a large outlying rock further up. It then continues to traverse
around the mountain, heading west, gently climbing then descending. At the western end of the
Middle Creek valley, it then climbs up via a series of approximately 10-15 switchbacks to a junction
with Trail 14.
Travelling in a more southwesterly direction Trail 9 follows an existing four-wheel drive track to the
junction with Trail 10, where riders can abandon Trail 9 and follow Trail 10 back down into the main
network.
Continuing along Trail 9, the trail continues to head in a southerly direction, but this time with a
westerly aspect as it traverses the western side of a major ridge. This ridge is significant as it
represents a water catchment divide – water falling on the eastern side of the ridge travels down
into the coastal lowlands near Cairns, while water falling on the western side of the ridge travels
westwards to the Gulf of Carpentaria. From this vantage point glimpses of Oaky Creek Falls can
also be seen in the valley below and to the west.
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Turning towards the east, the trail gently climbs back up to the ridgetop and crosses over the fourwheel drive track. This point also provides stunning views back down over the Sylvia Creek valley,
as shown in Figure 37 below.
Figure 37. View of the Sylvia Creek valley from Trail 9

After crossing the four-wheel drive track, Trail 9 begins to descend and is soon rejoined by Trail 10
and shortly thereafter by Trail 11. Just after being joined by Trail 11, Trail 9 reaches the edge of the
main road up to the Three Ways. It turns north and then follows along adjacent and below the road
alignment, descending all the way back down into the Sylvia Creek valley until reaching Trail 4
where it finishes. This descent, can also be ridden as a ʻstand aloneʼ descent, starting from the
Three Ways and commencing with Trail 11. It will be a long, flowing, bermed, rolling descent,
requiring minimal braking and pedalling.
Trail 9 is envisaged to be one of the truly ʻiconicʼ trails in this concept plan. It offers backcountry
wilderness riding and some seriously challenging and steep mountains. Although it starts at 830m
above sea level and finishes at 844m above sea level, it climbs to 1030m at its highest point, and
constantly climbs and descends the entire way.
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Trail 10

Trail Name

Trail 10

Length of finished trail

5.53km

Length of currently existing trail

0.24km

Length of new trail to be constructed

5.29km

Proposed difficulty rating

Very Difficult

Estimated ride time

15-40 Minutes

Trail 10 is one of only two ʻVery Difficultʼ or ʻBlack Diamondʼ trails in the entire trail network. It is
shown in Figure 38 below.
Figure 38. Trail 10

Starting on Trail 9, Trail 10 descends down in an easterly direction initially, before turning south,
crossing a dense rainforested watercourse and traversing downwards until reaching a junction with
Trail 5, at which point riders can continue down along Trail 5, or begin climbing back up on Trail 10.
Continuing along Trail 10, the trail commences a long steep climb towards the west, switching back
and forth around the north and south sides of a steep ridge. An old steep eroded singletrack called
Boggy Creek Downhill runs down the spine of this ridge, but is little use for this climb, given its
steepness and poor condition. About 2.5km of climbing from the intersection with Trail 5, it rejoins
Trail 9.
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It is unlikely that many people will choose to ride Trail 10 in its entirety. World Trail expects that
most people will choose to ride Trail 10 in the following ways:
1. Using only the first half of Trail 10, as short cut from Trail 9 back down into the main trail
network, by riders seeking to avoid the last climb on Trail 9;
2. Using only the second half of Trail 10, climbing from Trail 5 and heading up towards the Three
Ways, in order to pick up the flowing descent back down next to the main road.
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Trail 11

Trail Name

Trail 11

Length of finished trail

0.48km

Length of currently existing trail

0.00km

Length of new trail to be constructed

0.48km

Proposed difficulty rating

More Difficult

Estimated ride time

1-3 Minutes

Trail 11 is proposed to have a ʻMore Difficultʼ difficulty rating. It is shown in Figure 39 below.
Figure 39. Trail 11

THREE WAYS INTERSECTION

Trail 11 is a link trail from the Three Ways to Trail 10.
It is only about 500m long, but is a crucial link so that riders can choose to do car shuttle based
descending rides from the Three Ways via Trail 11 and then followed by portions of Trail 10, Trail
4, Trail 3 and Trail 2, finishing at the primary access point.
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Trail 12

Trail Name

Trail 12

Length of finished trail

6.63km

Length of currently existing trail

5.64km

Length of new trail to be constructed

0.99km

Proposed difficulty rating

More Difficult

Estimated ride time

20-45 Minutes

Trail 12 is proposed to have a difficulty rating of ʻMore Difficultʼ. The proposed alignment for Trail
12 is shown in Figure 40 below.
Figure 40. Trail 12

SADDLE JUNCTION

Trail 12 starts and finishes at Saddle Junction and follows existing fire roads and singletrack for
most of its length, with the exception of approximately one kilometre of new singletrack. It provides
access to Trail 13.
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Trail 13

Trail Name

Trail 13

Length of finished trail

12.85km

Length of currently existing trail

0.84km

Length of new trail to be constructed

12.01km

Proposed difficulty rating

Very Difficult

Estimated ride time

40-90 Minutes

Trail 13 is the longest and most challenging of all the trails. It is proposed to have a difficulty rating
of ʻVery Difficultʼ. It is shown in Figure 41 below.
Figure 41. Trail 13

Trail 13 starts and finishes on Trail 12. It provides access to Trail 13, but otherwise does not
connect to any other trails.
Trail 13 basically circumnavigates in an anti-clockwise direction a large mountain on the northern
side of the Middle Creek Valley. Although all the climbs and descents will be as gentle as possible
to ensure the trail meets sustainability criteria, it will feature a significant amount of climbing and
descending and will include many difficult and challenging technical features. Trail 13 is the most
remote and therefore most difficult of all the trails.
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Trail 14

Trail Name

Trail 14

Length of finished trail

0.86km

Length of currently existing trail

0.09km

Length of new trail to be constructed

0.77km

Proposed difficulty rating

More Difficult

Estimated ride time

2-5 Minutes

Trail 14 is a dual direction trail. It is proposed to have a difficulty rating of ʻMore Difficultʼ. It is
shown in Figure 42 below.
Figure 42. Trail 14

Trail 14 is a link trail that allows riders to travel between Trail 9 and Trail 13, thus allowing the trails
to be combined in a number of ways:
• Riders could complete the first half of Trail 13, then use Trail 14 to link into Trail 9;
• Riders could start on Trail 9, then use Trail 14 to link onto Trail 13.
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5.3 TRAIL SIGNAGE
Signage is an important part of any trail. It performs an important risk management function of
informing trail users about potential risks they will encounter along the trail. Effective signage aids
navigation and can also be an important tool for educating users about specific risk issues, proper
behaviour, designated uses and local flora/fauna.
Although there is no accepted Australian standard for mountain biking trail signage, the use of
IMBAʼs Trail Difficulty Rating System is recommended, as it is the most widely used and
understood system. The IMBA system has been implemented at the majority of Australiaʼs
dedicated mountain biking destinations including Stromlo Forrest Park in the ACT, Eagle Park in
South Australia and Forrest and Mt Buller in Victoria. By implementing the internationally
recognised IMBA Trail Difficulty Rating System, potential users will have a greater chance of
understanding the trail ratings, symbols and skills required to successfully navigate the trail in a
safe manner.
As discussed previously, the trails (and possibly even specific features or sections of those trails)
should be given names – not only does this aid in signage and navigation through the trails, but it
is important from a marketing perspective that the trails have their own identity. Riders will identify
the trails by name when discussing them with other riders, so the names must be simple and
intuitive and preferably should reflect the character of the trail and the environment.
Also, as discussed previously, each trail should also be given a unique symbol or pictogram to
identify it. As well as being an excellent marketing tool, the use of these symbols has practical
benefits too – it is much simpler to fit a small square symbol on a narrow bollard or post than the
name ʻSylvia Creek Slippery Slideʼ for example and therefore reduces the need for large signs and
complicated printing requirements. However, it is important to use the names as well, to ensure
that each trail develops an identity and to reduce any confusion.
Many destinations use numbers as well as names. Each trail has both a name and a number and
out on the trail network riders follow the numbers to navigate around. Although the use of numbers
is practical and can work, World Trail believes that it is detrimental to the overall culture of the trail
network.
World Trail also recommends developing an Atherton Mountain Bike Trails logo. This logo would
be used on all signs and collateral relating to the mountain bike trails. It provides an identifiable
logo that can assist in the marketing of the trails, but also tells trail users when they are riding one
of the official mountain bike trails. Figure 43 below shows the logo used to identify all of Mt Bullerʼs
mountain biking trails and for use on all trail related collateral.
Figure 43. Example of Mt Buller's mountain biking trail logo.
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5.3.1 Types of Signs Required
Three types of signs are recommended for use on the trails identified in this report. These are
referred to as ʻwaymarkersʼ, ʻdecision pointʼ and ʻtrailheadʼ signs. All signage should be installed
before the official opening of the proposed trails.
Trailhead Signs
As the name suggests these signs should be installed at the main trailhead to inform trail users of
all aspects relating to the use of the trails. These signs are an important risk management tool in
communicating specific information that will enable users to make informed decisions about which
trails to ride, based on their ability, skills and time available. The signs also detail important
information that will assist users and rescuers in the case of an emergency.
Trailhead signs should be large, coloured, visually appealing signs that have been professionally
designed, similar to the one shown in Figure 44 below. As a minimum requirement, they should
include the following information:
• Maps;
• Trail names, distances and classifications;
• Trail etiquette (e.g. IMBA Rules of the Trail);
• Safety information;
• Environmental information;
• Trail distances;
• What to bring;
• Emergency / mobile phone reception points;
• Emergency Contacts.
Figure 44. Trailhead sign in Forrest, Victoria

Waymarkers
A waymarker is a simple bollard or post (generally about 100mm wide x 100mm deep x 1200mm
tall [with approximately 600mm embedded in the ground]) with symbols on it to guide trail users in
the correct direction at any point of uncertainty where it may not be entirely clear where the trail
goes. An example of where a waymarker would be used is where a mountain biking trail crosses a
road or four-wheel drive track. There is no need to signpost the name of the road or four-wheel
drive track because it is not intended for use by mountain bikers, but there is a need to provide
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direction and reassurance for mountain bikers at this point to ensure they follow the mountain
biking trail. On the rear of all waymarkers should be placed an ʻXʼ which signals to any riders
traveling in the wrong direction to turn around.
Figure 45 shows a typical waymarker used on a walking track. This example is made from recycled
plastic and has a chamfered top. Note the use of an identifying logo at the top of the post.
Figure 45. Typical waymarker used on a walking track

Figure 46 shows a waymarker used on a mountain biking trail in Forrest, Victoria. This waymarker
is a wooden post and again, uses an identifying logo at the top of the post. This waymarker also
demonstrates the correct order of the symbols – the symbol identifying the difficulty rating and the
number of the trail first, with an arrow below that showing which direction to travel. This order is
then repeated for a second trail departing from that point. Note that this waymarker identifies the
trail and itʼs difficulty rating by placing the number of the trail inside the difficulty rating symbol. This
is an innovative way of saving space, but again, is not supported by World Trail.
Figure 46. Waymarker on mountain biking trails in Forrest, Victoria
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Decision Point Signs
A decision point sign is used wherever two (or more) mountain bike trails intersect. It is a larger
sign than the waymarker, and should include the following information:
1. The names (and pictograms) of the trails departing from that point;
2. An arrow indicating in which direction each trail travels;
3. The difficulty symbol (i.e. green circle, blue square, black diamond);
4. A small map showing the trail userʼs current location (i.e. you are here).
5. The official trail network logo;
Decision point signs are recommended at the start of all trails as these are the points at which the
trail user needs to make an informed decision about which trail to choose. This is an important risk
management consideration, as choosing the wrong trail may commit the trail user to a longer or
more difficult trail than they are capable of. By including a trail map and the other information
recommended at each decision point, the user is given all the information they need to make an
informed decision.
Figure 47 below shows a possible layout for a decision point sign.
Figure 47. Possible layout of a decision point sign.

Figure 48 on the next page shows a decision point sign at Mt Stirling Alpine Resort in Victoria.
Note the large number at the top designating the ʻtrail map location pointʼ. This system could also
be used on the mountain bike trails to maintain consistency and to assist in finding people in
emergencies.
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Figure 48. Decision point sign on a walking trail at Mt Stirling, Victoria

One drawback with the decision point signs is that they canʼt really be completely finished until the
entire trail network is complete. They should include a trail map, but until all the trails are complete,
it is not cost effective to produce a professional, waterproof and weatherproof map panel that can
be affixed to the signs. Instead it is recommended that temporary maps would be printed in colour
on paper or cardboard and laminated, and mounted beneath a clear Perspex panel on the front of
the signs. Once the entire trail network is completed, a trail map can be produced and then fixed
permanently to these decision point signs.

5.3.2 Signage Numbers and Costs
The cost to design, produce and install trail signage can vary considerably depending on a number
of factors, including:
• The size of the sign and the information to be displayed;
• The complexity of the design. For example, are their removable or moving parts?;
• The materials the sign will be made from. For example, plastic, metal, rock, wood etc;
• How the sign will be mounted;
• Potential life span required from the sign;
• Printing methods and techniques.
Figure 49 on the next page identifies the locations within the proposed mountain biking trail
network where signage will be required. The map identifies the quantities of trailhead, waymarker
and decision point signs that will need to be designed, produced and installed prior to the trails
being opened to the public. These signs include:
• Trailhead signs (Red) – Quantity: 1
• Waymarkers (Purple) – Quantity: 46
• Decision point signs (Yellow) – Quantity: 18
In total, a minimum of 65 signs will need to be produced and installed to adequately inform
mountain bike users about all facets of the trail network.
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Figure 49. Signage locations

Page 69 of 107

ATHERTON MOUNTAIN BIKE TRAILS CONCEPT PLAN

WORLD TRAIL PTY LTD

Decision point signs use a simple, commercially available ʻtotemʼ. These come in varying sizes,
but are essentially wider and thinner than the posts used for waymarkers, providing more space for
symbols and text. Repeat Signs sells recycled plastic totems (450mm x 75mm x 1500mm) for
$155.00 (black) or $192.00 (green).
Standard posts (100mm x 100mm x 1200mm) from Repeat Signs that could be used for
waymarkers are $48 (black) or $60 (green).
Trailhead signs can be very expensive. Generally speaking larger signs are more expensive, so
the size of the sign chosen will reflect the available budget. However, typical trailhead signs are
approximately 1500mm wide x 3000mm high and may also be double sided. The cost of producing
a sign of this size would be in the range of $7,000.00 - $15,000.00 depending on the detail and
style required. These prices do not include installation.
The cost of attaching the ʻtrail information badgesʼ to the waymarkers and decision point totems
can also vary depending on the size, number and material of the badges. In World Trailʼs
experience a standard 100mm x 100mm metal badge costs approximately $10.00 (not including
installation). A decision point sign as shown in Figure 47 could have up to ten ʻtrail information
badgesʼ attached to it, creating an additional expenditure of $100.00 per totem. Waymarkers can
have up to six ʻtrail information badgesʼ attached to the posts, creating an additional expenditure of
$60.00 per waymarker post. From World Trailʼs experience installation costs are typically around
25% of the cost of the sign.
The cost to professionally design each sign will also need to be included in the total cost. Design
fees for each type of sign will vary, however the prices below could be used as a guide:
• Trailhead sign - $3,000.00;
• Decision point signs – $1,500.00;
• Waymarkers - $2000.00 (this figure would include the cost to design 14 pictograms for each
trail in the network).
Based on the information outlined above the estimated costs of designing, producing and installing
the minimum 65 signs would be:
• Trailhead Sign – $12,500.00 - $22,500.00
• Decision Making Signs – $7,237.50
• Waymarkers - $8,210.00
As an indicative budget, an allowance range of approximately $27,947.50 - $37,947.50 should be
made for the minimum signage requirements for the proposed trails. The final amount will largely
depend on the costs of the Trailhead sign and the desired style and design. Additional
Waymarkers could also be installed at intervals of approximately 500m-1000m to constantly inform
users they are riding the correct trail, however these additional Waymarkers have not been
reflected in the estimates above.
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5.4 TOURISM & EVENT POTENTIAL
Implementation of the proposed trail network will provide substantial benefits to local mountain
bikers and the broader Atherton community. Once established, the trails will attract strong usage
by residents and visitors but the biggest economic impact will come from the visitors it attracts,
through both general recreational visitation and event driven visitation.
Competitive events have the potential to attract large numbers of visitors to the region for short
stays, as shown by several existing mountain biking and adventure sport events – the Otway
Odyssey in Forrest, the Anaconda Adventure Race National Series and the Kona 24 Hour
Mountain Bike Race. Once constructed, the complete trail network will be capable of hosting a
range of mountain bike related events, including but not limited to:
• Mountain bike orienteering;
• Adventure racing;
• Off-road triathlons;
• Cross-country mountain biking races (short course and Olympic formats);
• Cross-country or trail running events.
Adventure racing provides its own economic case. Both teams and individuals bring a support
crew, and as such the weekends become quite a social experience. Some interesting data from
competitor surveys from the 2010 Otway Odyssey shows that:
• An average of 2 extra people per competitor (not including the competitor, not including locals)
accompany each participating rider. This resulted in an additional 3,422 people attending the
event over the weekend.
• An average of 2 nights were spent in Forrest/Apollo Bay per competitor and support crew over
the race weekend, resulting in 10,266 total bed nights for the weekend event.
• The average spend per bed night was $70.00 per person/night. This resulted in a total spend of
$718,620.00 over the weekend.
Visitors that use the proposed trails as part of a mountain biking event will contribute financially to
the local community either by shopping at local cafes, restaurants, service stations, retail outlets, or
by staying in local accommodation. A survey of competitors in a mountain bike race20 found that
they will spend on average $200 per person per day during their stay. Furthermore, they will also
bring two supporters with them on the race weekend, who will spend the same amount as the
competitor. Based on these studies, an event with as little as 50 interstate/out of town competitors
could attract as many as 150 visitors, with a potential injection into the local economy of as much
as $60,000 over a weekend (two day/nights).
The above figures do not consider pre-event visitation. Pre event visits, where competitors visit an
area to train and prepare for a race, have been proven to have a significant impact on local
economies, averaging an additional 25% of the impact of the race in the weeks leading up to it. In
the above example of 50 interstate/out of town visitors, a further $15,000 would be generated
through pre event visitation taking the total economic impact of one very small race to $75,000.
Competitive mountain biking events can generate significant tourism revenue, but they also help to
generate exposure and put destinations on the map, which leads to ongoing tourism visitation on a
day-to-day basis. Iconic races such as Victoriaʼs Otway Odyssey regularly sell out with an average
of 1,700 competitors and generate a $1 million boost to the local economy and provide fantastic
exposure for the region, leading to increased visitation throughout the year.

20

IC MTB Race Alice Springs, NT & Otway Odyssey economic impact figures supplied by Rapid Ascent
Event Management.
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The data outlined above indicates mountain bike events, especially those that are ʻcompetitor
heavyʼ can generate substantial income for smaller communities and townships. Atherton has a
significant opportunity once the network is established to benefit from these types of events. As
Queensland has limited legal mountain biking networks, facilities and events, especially north of
Noosa, there is a substantial opportunity for savvy regional tourism promoters/bodies to investigate
the potential of such avenues once the trails have been put in place.

5.4.1 Types of Mountain Bike Events and Possible Configurations
There are two typical types of competitive mountain bike events that could be run on the proposed
Atherton Mountain Bike Trails – traditional Olympic format cross-country racing or enduro racing.
Olympic format cross-country mountain bike racing is usually run on courses of 6-8km in length.
Competitors compete in age and skill based categories. Each category has a different number of
laps to complete, with the most advanced riders completing the most laps. These races usually last
for around 1-2 hours. Courses should include technically difficult terrain, but should not be so
difficult that novice competitors are unable to ride large sections of the course. Exact course
specifications are available from Mountain Bike Australia (the governing body for mountain bike
racing in Australia).
Enduro racing is a relatively new cross-country race format that is proving more popular than the
traditional Olympic cross-country race format. Enduros are usually run on courses ranging in length
from 10 – 20km and often have a set duration, rather than a set number of laps21. The duration of
races varies from 6 – 24 hours, with the longer races requiring competitors to camp on site and
race during the night. The winner of each category is the individual or team that completes the
most number of laps in that time. This type of racing has been around for about ten years and is
extremely popular in Australia. These types of races are more focussed on participation and fun
than sheer fitness and endurance and are a real celebration of the sport of mountain biking.
The actual configuration of trails used for the racecourse for any of these races would be up to the
event organisers to determine, but by combining the different loops available, many configurations
are possible.
When determining a course layout it is important to consider firstly the type of race and therefore
the distance required, but then secondly all the other factors such as overtaking opportunities,
spectators, feed zones, impacts on trails, the layout of the start/finish area and the riding
experience. Often race organisers will use a different ʻstart lapʼ that is wide enough to allow the
riders to sort themselves out according to speed, before going into narrow, tight singletrack.
There is potential for a race that would start on the main street of Atherton, lending an air of
excitement and occasion to the race. This is a common scenario in Europe, where many races
pass through small villages. Spectators can watch the race as it passes through the main street
and enjoy the hospitality that the town has to offer. This would require temporary road closures
obviously, but rather than being an inconvenience, road closures often add a heightened sense of
excitement for both locals and visitors.
Figure 50 on the next page shows a possible 55km time trial course that uses 85% of the entire
proposed trail network without riding the same single track twice (with the exception of entering
and exiting via the access trail). The route has taken advantage of World Trailʼs one-way trail
building philosophy, where throughout this route there is no point where any rider would cross
21

Some enduros are based on a set distance. 100km point-to-point enduro races are becoming common
and are often called marathons or ultra enduros.
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paths. In a very European style, the proposed course starts and finishes in the main street of
Atherton, which would be closed to traffic for the duration of the event for the creation of a
temporary event centre with a carnival-like feel. Figure 51 shows a possible layout for an Olympic
format cross-country race.
Figure 50. Proposed 55km Super Loop

Figure 51. Possible course configuration for an Olympic format cross-country race

Many other course configurations are available within the site to the savvy course designer. The
options displayed above predominantly utilize the proposed trails suggested in this report. The use
of additional sections of fire roads in the course design may be useful to event organisers to create
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additional options, such as alternate wet weather courses, where boggy trails can be avoided and
any potential damage to singletrack can be limited.

5.4.2 Event Opportunities
The Tablelands have an ideal climate for racing, are visually stunning and easily accessible.
Athertonʼs geographical proximity to Lake Tinaroo and other scenic Tablelands towns like
Yungaburra lends it to an event that could include swimming, kayaking, running and mountain
biking. There are very few mountain biking trail networks available throughout Australia with such
close proximity to scenic, substantial bodies of water. In fact, common competitor feedback from
Australian multi-sport races is that the mountain biking legs rarely contain enough singletrack,
simply because there are few destinations in Australia with large bodies of water and good quality
mountain biking singletrack nearby.
Figure 52 below shows Athertonʼs proximity to Lake Tinaroo – only 10km in a straight line – easily
close enough to layout a suitable course for an adventure race using the proposed Atherton
Mountain Biking Trails and Lake Tinaroo.
Figure 52. Potential area for an Adventure Race

One of the more exciting event opportunities that could be use the proposed trail network is the
hosting of a stage of the iconic TNQ Crocodile Trophy. The ʻCroc Trophyʼ has a reputation as one
of the biggest mountain bike stage races in the world and attracts world-class European cyclists.
The proposed trail network in Atherton is a great opportunity for an individual time trial stage of the
Croc Trophy, in a similar style to the world famous Tour De France. In the Tour de France, the time
trial stages are often the deciding factor in the general classification winner of the race and as such
are carefully followed by event participants, sponsors, and spectators. Time trials also require that
the race stops in the town for an extra night, which could potentially double the economic impact
for the town that hosts such a stage. The coverage the race generates, especially in Europe, would
be a perfect launching pad to market the Atherton trails once completed.
Another potential event for the area is a short format (4-6 hour) adventure race. These races have
grown in popularity at a rapid rate in recent years, lead by Rapid Ascentʼs Anaconda Adventure
Series, which attracts thousands of athletes to complete an arduous and challenging course. One
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of the essential aspects of these races is that they are held in areas of spectacular natural beauty,
over challenging courses that test technical skills as well as endurance.
By hosting major mountain biking events, particularly those on well designed, mountain bike
specific trails, the event creates a legacy amongst mountain bike riders. The exposure generated
by these events, be it internet, print, radio or television provides regional centres with invaluable
marketing and promotional opportunities for the township and the trail network. It would be
expected that this ʻfreeʼ exposure should result in increased visitation and expenditure, as well as
the establishment of potential commercial opportunities such as mountain bike tours and bike hire.
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6 MOVING FROM CONCEPT TO REALITY
6.1 APPROVALS AND PERMITS
Before the proposed mountain bike trails can be constructed, all the necessary permits and
approvals need to be obtained by TFC.
In order to construct these trails TFC will need to obtain the relevant planning permit and approvals
from the Queensland State Government and any other associated government departments such
as DERM. To obtain a planning permit, TFC will need to investigate each of the proposed trail
alignments further to ensure that the proposed trail does not impact on any cultural or
environmental values of high significance. In undertaking these investigations, the maps provided
in this document should not be used, as they are approximate alignments only. Any investigations
or work relating to planning permits should refer to the GPS track logs for each trail (which have
been provided to TFC separately to this report), which are generally accurate to within 3-5m.
The route recorded using GPS for each trail is considered the ʻmacro-designʼ. Until construction
begins, it is not possible to identify the exact alignment (or micro-design) of a trail, as there are too
many uncertainties and unknowns. For example, prior to construction, it may appear that the soil is
deep and excavation will be easy, but once construction commences, it soon becomes apparent
that there is a large slab of rock just beneath the surface. The ʻmicro-designʼ happens on site, as
construction proceeds, and responds to the conditions found on site at the time. Therefore, it is
essential that any planning permit that is issued allows for the trail to be relocated within a 20m
corridor (i.e. 10m either side of the GPS track log). This allows the trail designer the flexibility to
move the trail in response to the environmental conditions on-site. It also means that, should
further investigations uncover any areas of significant environmental or heritage value that havenʼt
been considered, that the trail alignment can be shifted within the 20m corridor to avoid the area of
concern.22

22

Feedback from TFC and TiMBa representatives suggested that the ʻcorridorʼ be reduced from 10m either
side of the proposed alignment, to 5m either side. It is important that the maximum amount of flexibility be
retained to allow for on ground trail realignments during construction. The trail alignments presented in this
document were developed using hand held GPS track logs which were then refined using Google Earth.
They should not be relied upon as being a 100% accurate representation of the final trail alignment. World
Trail strongly suggest that any environmental or cultural heritage assessments that are undertaken on these
trail alignments, allow a minimum corridor of 10m on either side of the trail alignment.
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6.2 CONSTRUCTING TRAILS
6.2.1 Construction Methodology
The techniques used to construct mountain bike specific trails are extremely important to the
overall success of a trail network. Construction methods need to be tailored to the specific
environmental conditions present.
IMBA has developed a trail building guide titled ʻIMBAʼs Guide to Building Sweet Single Trackʼ.
This publication illustrates and explains in detail the specific construction techniques used to
construct sustainable mountain bike trails that incorporate measures to reduce risk to trail users. It
is highly recommended that industry-standard IMBA trail building techniques be incorporated into
all elements of trail construction for the proposed trails outlined in this report. These techniques aid
sustainability and aim to reduce risk management issues. Page 103 discusses environmental
sustainability in relation to trail construction.
In addition to the sustainable construction techniques discussed previously, World Trail
recommends the following trail construction techniques:
1. Where possible, trails will be located in a side-slope location, to enable correct outsloping and
drainage and constructed using full-bench construction, with all spoil (vegetation and topsoil)
broadcast down the hill away from the trail;
2. Where possible, trails would be constructed using a small rubber tracked excavator with
moveable tracks. As the minimum width of the rubber tracks is 900mm, all trails will be
constructed on a bench 1000mm wide as a minimum. Over time, as vegetation creeps back
onto the edges of the trail and debris accumulates on the edges, the actual useable width of
the trail becomes less than the bench width. Where it is not possible to use the excavator for
safety or access reasons, trails will be constructed by hand;
3. No large trees will be felled in order to construct the proposed trails – trails to be routed around
them. Some small trees and branches may require removal.
4. Trail builders working with the machine operator will clear fallen timber and vegetation ahead of
the excavator and move it out of the construction corridor.
5. A natural surface is generally preferable to an imported crushed rock finish23. However, there
are some circumstances where crushed rock may be suitable:
• In areas with very loose, uncompacted soil, the use of crushed rock may assist in stabilizing
and firming the surface;
• The use of limestone can prevent the spread of the plant pathogen, Phytophthora and
should be considered for use in areas of vegetation known to be susceptible to
Phytophthora;
• On wide, smooth trails designed for inexperienced users;
• On heavily trafficked areas, such as trail junctions and near trailheads.
6. Some bridges and boardwalks are necessary either to lift the trail surface above low-lying or
wet ground or areas of environmental sensitivity or to create technical trail features. However,
although timber bridges and boardwalks can be interesting features to ride on, they are
expensive to construct and need to be protected during fire management activities, so the use
of timber structures should be minimised. Steel mesh can also be for bridges and boardwalks,
and although more expensive, has the added benefit of allowing water and light to penetrate
through it, thus reducing any disturbance to the ground below.

23

The use of commercial stabilising agents is also recommended where crushed rock capping is used on
trails.
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There are several construction scenarios that can be used by TFC to construct the trails:
1. Full Professional Construction – Under this scenario, a professional trail design and
construction company such as World Trail would undertake all construction work.
2. Professional Supervision Only – Under this scenario a professional trail designer would be
engaged to supervise a construction team supplied by TFC – either paid personnel or
volunteers. Under this scenario, the actual progress of construction is likely to be much slower
than that achieved under the full professional scenario. The wages of any TFC personnel and
the costs of sourcing and managing volunteers should also be considered under this scenario.
3. No Professional Involvement – Under this scenario, TFC would undertake the entire
construction project on their own, sourcing their own labour (either their own in-house
personnel or volunteers) and supervising all construction themselves.
4. Combination Approach – A fourth scenario is to engage a professional trail design and
construction company such as World Trail to undertake the most difficult technical aspects of
construction and use volunteers or in-house personnel to construct the more generic sections
of trail.
To ensure the proposed trail concepts are implemented to the highest professional standard, full
professional construction is strongly recommended. All price estimates for construction will be
based on this scenario.
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6.2.2 Construction Price Estimate
Please note that all cost estimates provided in this report are estimates only. They are not formal
quotations and do not include World Trailʼs expenses or any applicable GST. They are based on
standard trail construction techniques and widths – i.e. unsurfaced or surfaced, partial bench or full
bench, 1m or 2m wide trails. Formal quotations will be required prior to any further design or
construction work being commenced and may differ to these estimates provided here.
Generally speaking, a professional trail design and construction company such as World Trail
would commit the following resources to the construction of the cross-country trails detailed in this
report:
• 1 x Trail Designer / Project Manager;
• 1 x Machine Operator (Excavator);
• 3 x Skilled Trail Builders.
When undertaking large-scale projects such as this, World Trail estimates the likely construction
costs using a ʻ$ per km rateʼ (especially at the feasibility or concept stage when the exact trail
alignments are not known). These figures have been refined through extensive experience and a
long history of designing and constructing mountain biking specific trails.
It is recommended in this report that all trails rated 'Easiest' or ʻEasy' should be surfaced with
crushed rock. This construction method takes significantly more labour and time to build than a
natural surface trail. As such the ʻ$ per km rateʼ is increased to reflect this extra work, both in the
construction of new trails and the repair/reconstruction of any existing trails. The cost of crushed
rock required to adequately surface these trails has been represented in the price of the ʻEasiestʼ
and ʻEasyʼ trails using a typical cost per cubic metre.
Also, an allowance of 5m of timber structures (such as bridges or boardwalks) has been included
in the per km figure to reflect the need to cross any soakage areas or creek crossings. The exact
length, height and type of any timber structures should be completely resolved prior to seeking any
formal quotations from professional trail builders.
Although an allowance for small bridges and boardwalks has been incorporated into the prices,
there are two large creek crossings that will require extensive bridges. The cost of designing and
constructing these structures has not been represented in the prices provided in Table 2 on the
following page. World Trail recommends that TFC seek suitable professional design and
engineering advice to determine the best location for these bridges and design suitable structures.
Table 2 on the following page provides a breakdown of the estimated construction costs for all the
trails proposed in this report.
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Table 2. Estimated construction prices for cross-country trails
Trail Name

Intended
IMBA Trail
Difficulty
Rating

Total
Length Of
Trail (Km)

Length Of
New Trail To
Be
Constructed

Construction
Rate Per Km

Subtotal For
New Trail
Construction

Trail 1

Easiest

2.52

Trail 2

Easy

Trail 3

2.52

$40,000.00

$100,800.00

0

$20,000.00

$0.00

$27,825.00

$128,625.00

3.62

2.97

$30,000.00

$89,100.00

0.65

$20,000.00

$13,000.00

$9,050.00

$111,150.00

Easy

1.25

1.25

$30,000.00

$37,500.00

0

$20,000.00

$0.00

$3,125.00

$40,625.00

Trail 4

Easy

3.76

0.7

$30,000.00

$21,000.00

3.06

$20,000.00

$61,200.00

$9,400.00

$91,600.00

Trail 5

Easy

2.71

1.07

$30,000.00

$32,100.00

1.64

$20,000.00

$32,800.00

$6,775.00

$71,675.00

Trail 6

More Difficult

6.46

6.19

$27,500.00

$170,225.00

0.27

$5,000.00

$1,350.00

$0.00

$171,575.00

Trail 7

More Difficult

2.86

2.86

$27,500.00

$78,650.00

0

$5,000.00

$0.00

$0.00

$78,650.00

Trail 8

More Difficult

2.74

2.74

$27,500.00

$75,350.00

0

$5,000.00

$0.00

$0.00

$75,350.00

Trail 9

Very Difficult

11.69

10.75

$27,500.00

$295,625.00

0.94

$5,000.00

$4,700.00

$0.00

$300,325.00

Trail 10

More Difficult

5.53

5.29

$27,500.00

$145,475.00

0.24

$5,000.00

$1,200.00

$0.00

$146,675.00

Trail 11

More Difficult

0.48

0.48

$27,500.00

$13,200.00

0

$5,000.00

$0.00

$0.00

$13,200.00

Trail 12

Very Difficult

6.63

0.99

$27,500.00

$27,225.00

5.64

$5,000.00

$28,200.00

$0.00

$55,425.00

Trail 13

More Difficult

12.85

12.01

$27,500.00

$330,275.00

0.84

$5,000.00

$4,200.00

$0.00

$334,475.00

Trail 14

More Difficult

0.86

0.77

$27,500.00

$21,175.00

0.09

$5,000.00

$450.00

$0.00

$21,625.00

63.96

50.59

Total

Length Of
Existing Trail
To Be
Repaired

13.37
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6.2.3 Construction Staging
Table 2 on the previous page provided a cost estimate to construct all the trails proposed in this
report, including repairs to the existing network of cross-country mountain biking trails.
This section breaks the entire trail construction program into two stages. The underlying reason to
group the construction into stages is to avoid construction during the wet season, which runs from
about mid November to mid March. This allows a construction window from mid March through to
mid November (about 7-8 months), during which the weather should generally be dry enough to
undertake construction.
Given that the entire proposed trail network is about 64km long, of which about 50km is to be new
trails, it is not feasible to construct this entire trail network within one yearʼs construction window.
World Trail believes that a two-stage construction program is feasible, though still ambitious 24.
Early discussions with TiMBa centred around the need to ensure that a critical mass of trails are
completed in the first stage of construction, so as to ensure the maximum marketing and tourism
benefits – hence the ambitious staging of trail construction. Furthermore, to this end, it is
necessary to give some consideration to which trails are the most important to the overall concept
and should therefore be built first. Logic dictates that those trails closest to the trailhead and the
main entry points into the trail network need to be built first, but beyond this, World Trail has
prioritised trails based on expected popularity and usage. The proposed priority of trails is (listed
from highest priority to lowest priority):
1. Trail 1;
2. Trail 2;
3. Trail 3;
4. Trail 4;
5. Trail 6;
6. Trail 8;
7. Trail 5;
8. Trail 9;
9. Trail 11;
10. Trail 7;
11. Trail 10;
12. Trail 12;
13. Trail 13;
14. Trail 14.
Using these priorities as the basis for construction works, trail works have then been grouped into
two stages. Table 3 on the following page shows the proposed breakdown of trails for Stage 1 and
Stage 2. These stages have been formulated to ensure that the most important trails are
constructed first, while allocating a similar volume of works (and therefore cost) to each stage. The
works are further prioritised on the basis that new trail construction is more important than repairs
to existing trails. The underlying assumption used here is that the existing trails are good enough in
the short term to be included in their current form, with repairs and upgrades to existing trails held
over until later on in the construction program. Repairs to the existing trails could possibly even be
undertaken using a local volunteer trail construction team or similar.

24

Stage 1 and Stage 2 both comprise about 30km of trail construction works. Over 8 months, this is close to
1km of trail works per week. In World Trailʼs experience this is an ambitious program, but could easily be
achieved by increasing the size of the construction team.
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Table 3. Proposed staging of trail works
Trail Name

Overall
Finished
Trail
Length
(km)

Length of
works in
this stage
(km)

Trail 1

2.52

2.52

Trail 2

3.62

2.97

Trail 3

1.25

1.25

Trail 4

3.76

0.7

Trail 6

6.46

6.19

Trail 8

2.74

2.74

Trail 5

2.7

1.07

Trail 9

11.69

10.75

Total for
Stage 1

Construction
rate
$ per km

STAGE 1
New trail
$40,000.00
construction
New trail
$30,000.00
construction
New trail
$30,000.00
construction
New trail
$30,000.00
construction
New trail
$27,500.00
construction
New trail
$27,500.00
construction
New trail
$30,000.00
construction
New trail
$27,500.00
construction

28.19

Trail 11

0.48

0.48

Trail 7

2.86

2.86

Trail 10

5.53

5.29

Trail 12

6.63

0.99

Trail 13

12.85

12.01

Trail 14

0.84

0.77

Trail 2

3.62

0.65

Trail 4

3.76

3.06

Trail 6

6.46

0.27

Trail 5

2.71

1.64

Trail 9

11.69

0.94

Trail 10

5.53

0.24

Trail 12

6.63

5.64

Trail 13

12.85

0.84

Trail 14

0.84

0.07

Total for
Stage 2

Type of
construction

STAGE 2
New trail
$27,500.00
construction
New trail
$27,500.00
construction
New trail
$27,500.00
construction
New trail
$27,500.00
construction
New trail
$27,500.00
construction
New trail
$27,500.00
construction
Repairs to
$20,000.00
existing trail
Repairs to
$20,000.00
existing trail
Repairs to
$5,000.00
existing trail
Repairs to
$20,000.00
existing trail
Repairs to
$5,000.00
existing trail
Repairs to
$5,000.00
existing trail
Repairs to
$5,000.00
existing trail
Repairs to
$5,000.00
existing trail
Repairs to
$5,000.00
existing trail

35.75
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Materials
Expenses

Total

$100,800.00

$27,825.00

$128,625.00

$89,100.00

$7,425.00

$96,525.00

$37,500.00

$3,125.00

$40,625.00

$21,000.00

$1,750.00

$22,750.00

$170,225.00

$0.00

$170,225.00

$75,350.00

$0.00

$75,350.00

$32,100.00

$2,684.91

$34,875.00

$295,625.00

$0.00

$295,625.00

$821,700.00

$42,809.91

$864,600.00

$13,200.00

$0.00

$13,200.00

$78,650.00

$0.00

$78,650.00

$145,475.00

$0.00

$145,475.00

$27,225.00

$0.00

$27,225.00

$330,275.00

$0.00

$330,275.00

$21,175.00

$0.00

$21,175.00

$13,000.00

$1,625.00

$14,625.00

$61,200.00

$7,650.00

$68,850.00

$1,350.00

$0.00

$1,350.00

$32,800.00

$4,100.00

$36,900.00

$4,700.00

$0.00

$4,700.00

$1,200.00

$0.00

$1,200.00

$28,200.00

$0.00

$28,200.00

$4,200.00

$0.00

$4,200.00

$350.00

$0.00

$350.00

$763,000.00

$13,375.00

$776,375.00
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7 TRAIL MAINTENANCE
When the proposed mountain bike trail network detailed throughout this report is constructed, a
trail maintenance and management program will need to be introduced.
World Trail products are designed to a professional, sustainable industry standard. Despite this,
their continued usage into the future will require some maintenance. In addition, extreme conditions
beyond the control of World Trail can occasionally damage trails, causing sections of trail to
become unusable, requiring immediate maintenance. Such extreme conditions include:
• Unforseen water spring surges;
• High impact on trail by illegal users;
• Damage by stock or feral animals;
• Extreme weather conditions, cyclone, flood etc.
Once the trail has been constructed, an inspection and maintenance program should be put in
place to allow flexible redesigns and changes as required. There are two trail maintenance
solutions that could be adopted if the proposed trail is constructed. These are:
1. A program in which World Trail would visit the trails several times per year. During each visit
World Trail would conduct an inspection of the trails and perform maintenance as required.
2. Skilled trail builders from the local area perform most of the daily and yearly maintenance on
the trails if given the correct training.
A third solution is to combine both of the above solutions, so that the majority of the maintenance is
conducted locally with expert advice provided and more complex maintenance tasks undertaken by
World Trail.
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8 CONCLUSIONS AND RECOMMENDATIONS
Based upon the information and data presented in this report, World Trail presents the following
conclusions and recommendations.
Conclusions:
• The target area assessed by World Trail has many positive features and qualities making it an
ideal site for the development of mountain biking trails.
• The estimated total cost to construct the mountain biking trails proposed in this report is
$1,640,975.
• The estimated cost to implement the minimum trail signage requirements ranges from $27,947
to $37,947.
• Recognising that the costs and benefits identified in this report are preliminary estimates only,
development of the Atherton trail network is considered feasible when the broad range of
benefits are considered.
• The majority of the existing mountain biking trails built by local riders can be retained. 13.37km
of existing mountain biking trails have been included in the proposed alignments in this report.
• 50.5km of new mountain biking trails have been proposed in this report, bringing the total
proposed network to a distance of approximately 64km.
• The majority of trails proposed have been designed for one-way travel. World Trail believes this
is an important risk management tool. Two trails are designated as dual directional, however
the widths, location, trail rating and lines of sight facilitate this recommendation.
• The ambition for this project is to provide a trail network that appeals to riders of all abilities and
providing a variety of trail experiences, that will promote repeat visitation leading to increased
commercial opportunities for tourism operators and local businesses in the region.
• The trail network has been designed to promote and encourage overnight stay in the Atherton
township. The length of the proposed trail network is such that it would be very difficult for the
average rider to complete in one day.
• To achieve success with this project, the Atherton trail network will need the appropriate levels
of support from the state government (and the relevant portfolios and departments), local
council, tourism bodies, chamber of commerce, local businesses and the mountain bike
community. If appropriate levels of support, both financial and in-kind, are not adequately
resourced, the vision and quality of the trail network may be compromised.
• The level of support shown by TFC, DERM, TRC and TiMBa is commendable and
demonstrates that the project is a worthwhile venture that is likely to create a significant social
and financial benefit to the local community.
• The proposed trail network will facilitate both recreation and competitive mountain biking,
leading to mountain biking event opportunities that have the ability generate significant income
and marketing opportunities for the region.
• The existing rifle range poses some management. These challenges and potential issues need
to be resolved and assessed in the feasibility and planning stages of this project.
• When the trail network described in this report is implemented, a trail maintenance program will
need to be prepared and implemented to ensure the trails are maintained in the best possible
condition. The trails must be seen as an asset, with appropriate resources allocated to
maintenance.
• All relevant government approvals and permits should be sought by TFC prior to construction
commencing.
• There is a significant opportunity to grow tourism throughout the Atherton Tablelands region
through the promotion of nature based tourism experiences such as mountain biking and
walking trails. Linking other areas of the Tablelands via an extended off-road trail network is the
next obvious step after these trails have been developed.

Page 84 of 107

ATHERTON MOUNTAIN BIKE TRAILS CONCEPT PLAN

•

WORLD TRAIL PTY LTD

The Atherton township has a significant opportunity to tap into the mountain biking tourism
market. There are currently no other mountain bike facilities of this scale or purpose in
Queensland. Timing the implementation of the proposed trails will be crucial to ensure the
region is the ʻfirstʼ in the state to provide such opportunities and experiences and position itself
as the states premiere mountain biking tourism destination.

Recommendations
• It is recommended that the target user groups for the proposed trail network should include
local users, as well as tourists who are seeking either a guided tour through a commercial
operator or a self guided experience. The mountain bike tourism and events market is growing
considerably and is large enough to justify the expenditure of the trails being proposed.
• It is recommended that further investigation be undertaken to assess the feasibility of linking
other areas of the tablelands to the proposed Atherton trails via new or existing trails.
• It is highly recommended that the IMBA trail difficulty ratings system be adopted for all signage
requirements in the trail network.
• The alignment of the trails should generally follow the alignment proposed in this report, but
should be considered flexible at this stage to allow for any uncertainties that may arise with the
alignment due to cultural heritage, flora and fauna or other unforeseen complications.
• To facilitate the tourism and economic benefits that the trail network has the potential to bring
to the Atherton township, it is highly recommended that the main trailhead for the network be
established in the Atherton township.
• It is highly recommended that a suitably qualified engineer identify the best locations of the two
bridges required to cross Priors. These two bridges provide an extremely important link to the
trails proposed in this report.
• It is recommended that the proposed trails be designed and constructed by professional trail
builders.
• The responsibility for the maintenance of the proposed trails needs to be resolved in the
planning stages of the project, with adequate funding allocated.
• Once established, a marketing plan for the trail network will need to be implemented. Funding
for the marketing plan will need to be considered.
• Continued community feedback and consultation with local businesses, council members,
government representatives, mountain bike riders and any other stakeholders is highly
recommended.
• It is recommended that further investigation be undertaken to widen the scope of works for the
target area to include other types of mountain biking trails, so that all mountain biking
disciplines are catered for. These disciplines/trail styles include pump tracks, downhill trails,
skills development trails, jump trails and 4X.
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9 APPENDICES
9.1 GLOSSARY
•

Berm - A design feature used in changing the direction of a trail. Berms comprise of an angled
bank that allows the rider to negotiate the turn faster than they would be able to on a flat
corner. The trail is angled or cambered inwards. Berms can be constructed of rock or timber,
but are most commonly earthen. They can be elevated above the ground surface or sunken
into the ground. Berms aid in the sustainability of downhill mountain bike trails as they allow
riders to negotiate corners without heavy braking.

•

Braking bumps – A term used to describe the corrugations formed in heavy braking areas on
a trail. These are normally before a corner where a rider has been carrying too much speed
and has loosened the soil of trail tread through heavy braking. A well-designed trail is built to
flow smoothly for the rider so that speed is lost through gradient change rather than heavy
breaking. In areas where this is unavoidable, rock armouring should be used to overcome the
problem of brake bumps.

•

Control point – A term used in the design of mountain bike trails. A positive control point is a
feature that the designer wishes to include in a trail – a scenic view, waterfall, rock formation or
river crossing for example. A negative control point on the other hand is a feature that the
designer wishes to avoid – a cliff, bog, mineshaft, private property, areas of high cultural
significance, areas of high environmental significance or areas prone to regular flooding for
example.

•

Doubletrack – Is a term used to describe a track or trail that is wide enough to support a
vehicle. Although singletrack is strongly preferred by mountain bikers everywhere, doubletrack
is important in trail systems to facilitate overtaking, allow short two-way sections within a oneway trail network, for ease of access to other geographical features, or for safety vehicles to
access remote areas. A doubletrack may be an existing fire road, Management Vehicle Only
(MVO) track or 4WD track.

•

Fall-line – The fall-line is the shortest or straightest route down a hill. A common mistake in
poorly constructed trails is that they travel directly up or down a fall line and will therefore be
subject to significant erosion.

•

Rock Armouring – Rock armouring is the use of rocks to armour or pave the surface of a trail.
It is a widely used technique to combat erosion on steep chutes.

•

Singletrack – a trail so narrow that riders have to travel in single file. Trail widths of between
700-900mm are considered true single-tracks. Single-track is the preferred type of trail for most
mountain bikers.

•

Switchback – a switchback is a sharp 180o turn. Switchbacks are generally only used on
climbs. A switchback should be built on a flat platform (with no camber) and be wide enough to
allow a rider to easily negotiate the turn.

•

Technical Trail Features (TTFʼs) – A name given to man-made rideable obstacles on
mountain biking trails, but especially in skills parks. Typical types of TTFʼs include:
o Sea-saws – a platform that moves on a central pivot designed to be ridden from one
end to the other;
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Balance beams – either levelled fallen timber or man-made narrow (100-200mm) timber
beams that test a riderʼs balance;
Boardwalks – often timber constructions, longer and wider than a balance beam (600900mm) that are used to get the riders off the ground above sensitive or wet areas;
Timber berms – With the same principle as the berms described above, man-made
timber berms can be constructed to incorporate natural features of the landscape, for
example, against a rocky outcrop or around a significant tree, without building up large
amounts of soil and therefore negating the use of large machinery;
Bridges – Bridges are a great way to travel over erosion gullies or low points in a trail,
as water movement is the single biggest damaging factor in trails, bridges are a
valuable inclusion where crossing a river or gully is unavoidable.

•

Trailhead – The beginning or starting point for a trail network. A trailhead should typically
include parking, trail information, rubbish bins, water and toilets.

•

Trail Junction – Where two or more trails intersect World Trail recommends the placement of
a trail junction. Trail junctions are a World Trail innovation. The main role of trail junctions is to
regulate the flow of traffic in a safe and orderly fashion, similar to roundabouts on roads, but
they take on a more important role in mountain bike trail networks, particularly in remote
locations, as they are key nodes for the placement of maps and furniture such as seats and
tables. Trail junctions can be named and should be placed in an iconic area of the trail network
with spectacular views.
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9.2 DISCIPLINES OF MOUNTAIN BIKING
Cross-country – Cross-country mountain biking is the oldest discipline within the sport and is
analogous to cross-country running or skiing. It involves riding across all types of terrain and
slopes. Participants may be seeking thrills, fitness or the opportunity to enjoy nature. Specialised
cross-country mountain bikes are lightweight, with up to 27 gears and may have front and/or rear
suspension. Cross-country trails are similar to walking trails – narrow singletrack corridors through
the bush, only slightly wider than a set of handlebars, although they can be as wide as a vehicle
trail. Trails may be loops or point-to-point rides. They can be surfaced or unsurfaced and may use
materials such as rock and timber for obstacles or armouring. Although cross-country trails
generally require a low level of construction, they can be time consuming or expensive to build due
to long distances involved or lack of access for machinery and materials. Cross-country trails
probably require the greatest amount of space, although it is possible to create a longer track by
increasing the twists and turns of the trail.
Downhill – Analogous to downhill skiing, downhill mountain biking is a speed-oriented sport,
where participants start at the top of the hill and ride down. As downhill bikes are not designed for
riding up hills, transport is required to get riders and their bikes back to the top of the hill. Downhill
bikes have both front and rear suspension, are heavy and generally have fewer gears than crosscountry bikes. As downhill often involves high speeds and crashes are more common, participants
wear full-face helmets and extensive body armour to protect themselves. Downhill trails are
generally more difficult than cross-country trails and may include drop-offs, jumps, narrow bridges,
rough terrain and steep gradients. Due to the higher speeds of downhilling and the heavy bikes,
downhill trails often require heavy armouring with rock or timber to prevent erosion, which can be
expensive. Careful design and close attention to gradients and corners may reduce the amount of
armouring required, but wonʼt eliminate it. Downhill trails are by definition point to point trails,
require a fairly large amount of space and clearly require a downhill slope, with access top and
bottom.
4x – A relatively new discipline, 4x is best described as a fusion of downhill mountain biking and
the sport of BMX. In competition, four riders compete against each other to be the first to the
bottom. 4x bikes are usually small and light, with front suspension only and fewer gears than
cross-country bikes. 4x tracks look similar to BMX tracks except they are linear rather than looped
and usually slope downhill sightly. They feature large banked corners or berms and jumps in
various shapes and combinations. Large amounts of fill are required to construct the jumps and
berms. They are usually surfaced with fine gravel or granitic sand and have no rocks, logs or other
natural obstacles. A large starting mound with a start gate is required at the beginning of the track.
Limited space (approx 1000 sq/m) is required to build a 4x trail, making them suitable for many
urban areas. Also, due to their compact nature they are quick (7-14 days) and cost effective to
construct.
Jump trails or dirt jumps – Also borrowing heavily from BMX, jump trails focus on jumps rather
than speed or endurance. Users of jump trails tend to be young and consequently many jump trails
are located in urban areas. Jump trails are usually entirely constructed from dirt, with large
mounded jumps built up above the natural ground surface. The jumps often feature a gap between
the take-off and landing points. Jump bikes are heavily built to withstand jumping, usually have
front suspension only and may have fewer gears than cross-country bikes. As with 4x tracks, jump
trails can be built with limited space (approx 1000 sq/m) and time (7-14 days) making them cost
effective to construct.
Freeride – Freeride is probably the newest and least understood discipline of mountain biking. It
incorporates elements from all disciplines, but emphasises advanced level mountain biking,
creative riding, extreme manoeuvres and high risks. Freeride bikes are similar to downhill bikes –
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heavy and strong with front and rear suspension. Riders also wear body armour and full-face
helmets. Freeride trails are hard to define but can include natural features like boulders, logs and
small cliffs, as well as constructed features made from timber and other materials. Due to its
unstructured nature, freeride trails can be almost any sort of trail that requires high levels of skill
and risk. With constructed features like timber bridges, see-saws and ramps and the use of jumps
and drops, freeride trails donʼt necessarily require large areas like downhill and cross-country.
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9.3 IMBA TRAIL DIFFICULTY RATING SYSTEM
Table 4 below shows the various criteria that are used to calculate a trail difficulty rating, using the
IMBA Trail Difficulty Rating System. It should be understood that this system is not a standard (like
an Australian Standard) but should be treated as a guide. The final decision for rating trails belongs
with the land manager.
Table 4. IMBA Trail Difficulty Rating System
Easiest

Easy

More Difficult

Very Difficult

(white circle)

(green circle)

(blue square)

(black
diamond)

Extremely
Difficult
(double black
diamond)

Symbol

Trail Width

183cm or more

91cm or more

61cm or more

30cm or more

15cm or more

Tread Surface

Hardened or
surfaced

Firm and stable

Mostly stable
with some
variability

Widely variable

Widely variable
and
unpredictable

Average Trail
Gradient

5% or less

5% or less

10% or less

15% or less

20% or more

Maximum Trail
Gradient

Max 10%

Max 15%

Max 15% or
greater

Max 15% or
greater

Max 15% or
greater

Natural
Obstacles and
Technical Trail
Features
(TTF)

None

Unavoidable
obstacles 5cm
tall or less.

Unavoidable
obstacles 20cm
tall or less.

Unavoidable
obstacles 38cm
tall or less.

Unavoidable
obstacles 38cm
tall or greater.

Avoidable
obstacles may
be present.

Avoidable
obstacles may
be present.

Avoidable
obstacles may
be present.

Avoidable
obstacles may
be present.

Unavoidable
bridges 91cm
or wider.

Unavoidable
bridges 61cm
or wider.

May include
loose rocks

May include
loose rocks

Unavoidable
bridges 61cm
or wider.

Unavoidable
bridges 61cm
or narrower.

TTFʼs 122cm
high or less,
width of deck is
less than half
the height.

TTFʼs 122cm
high or greater,
width of deck is
unpredictable.

TTFʼs 61cm
high or less,
width of deck is
greater than
half the height.

Short sections
may exceed
criteria.
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The diagrams on the following pages illustrate the IMBA Trail Difficulty Rating System graphically.
These diagrams have been developed by World Trail to promote a better understanding of what
the ratings actually mean.
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Figure 53. Graphic illustration of an 'Easiest' trail.
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Figure 54. Graphic illustration of an 'Easy' trail - part 1.

Page 93 of 107

ATHERTON MOUNTAIN BIKE TRAILS CONCEPT PLAN

WORLD TRAIL PTY LTD

Figure 55. Graphic illustration of an 'Easy' trail - part 2.
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Figure 56. Graphic illustration of a 'More Difficult' trail - part 1.
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Figure 57. Graphic illustration of a 'More Difficult' trail - part 2.
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Figure 58. Graphic illustration of a 'Very Difficult' trail - part 1.
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Figure 59. Graphic illustration of a 'Very Difficult' trail - part 2.
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Figure 60. Graphic illustration of an 'Extremely Difficult' trail - part 1.
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Figure 61. Graphic illustration of an 'Extremely Difficult' trail - part 2.
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9.4 RIDER SURVEY
While undertaking fieldwork for this report, World Trail conducted a survey of seventeen local mountain bike riders. Questions asked ranged from
basic questions about how far and how often they ride, to how much money they spend on their sport and where they purchase their equipment. The
results from this survey are shown in Table 5 below.
Table 5. Atherton Rider Survey
Rider # Number
of years
you've
been
riding

Hours Ave ride
spent distance
riding (km)
per
week

Do you
ride
Solo or
Group?

Total
travel
distance
to
Trailhead
per ride
(km)
40

1

10

3.5

15

2

14

3

22.5

3

10

5

15

14 in
groups, 5
3 solo
5

4

7

3

18

3

5

6

5

45

6

6

3

4

30

10

7

5

6

20

2

8

6

3

10

160

9

3

4

20

10

25

6

23

11

10

5

12

18

13

8

14
15

Mode of
transport
to
Trailhead

Where
do you
buy
MTB
gear?

2

How
much do
you
spend
per year
on
MTBing?
5000

0.5

1000

10

1000

3

3000

1

4000

1.5

500

1

2000

2

4000

0

2.5

2000

100

2

5000

15

350

1

6000

3

15

5

10

1500

2

40

75

1

3000

3.5

2.5

15

10

3

1500

10

3

22

80

2

3000

16

15

3

35

30

0

3000

17

20

2.5

14

20

2.5

1000

Totals

173.5

63.5

374.5

901

45

46500

Average 10.21

3.74

22.03

53.00

2.65

2735.29

13 by car, 5 4 by bike Internet
only
5 - local
store
only
7 - both
internet
& store

How
old is
your
MTB?

Ever had Are you
a
a
specific member
MTB
of a
holiday? MTBing
club?

Interested in
trail
maintenance
training?

Name the
Where does
features of
your MTB info
your favorite come from?
trails.

9 Yes
8 No

17 Yes

Trails they
built
themselves.
Those with
variety and
diversity.
Accessibility.
Track
condition.
Scenery. Fun.
Challenge.
Altitude
gain/loss.
Smooth
flowing rides.
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14 Yes
3 No

Have you
ever
competed
in a MTB
race?

Predominantly 17 Yes
a mixture, with
most common
reference
being to
Australian
MTB Magazine

What type
of racing do
you
compete
in?

Mostly a
combination
of XC and
Enduro, wit
only 2
people
having
competed in
DH
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9.5 TRAIL JUNCTIONS
There are many styles of trail systems that allow riders options and choices. The trail junction is a
series of simplistic options available at various points of the main trail loop that allow beginners or
experienced mountain bikers the option of accepting or refusing a trail on their ride.

World Trailʼs innovative design system allows for multiple yet simplistic choices when riding a
network of trails. Each ʻfingerʼ off the junction usually features its own style, for example. The first
finger could be a long, hard climb with difficult technical sections. The second finger could be a
short stream based lowland experience. The third finger may feature a large loop with wide-open
trails with short climbing pinches. All fingers are designed to blend into the landform. Trail
Junctions can vary in size from only 50 metres in width to 200 metres, depending on the terrain.
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9.6 ENVIRONMENTAL SUSTAINABILITY
In order to design and implement a successful mountain bike trail, one of the most important
factors to consider is long-term sustainability. As many mountain bike specific trails are built in
native forest and bushland it is highly important to acknowledge the environmental impact that may
occur from the construction and usage of trails in potentially sensitive areas. Creating sustainable,
mountain bike specific trails starts in the design phase and can have a major impact on the
success of a trail network. When dealing with sustainability there are a number of design and
construction techniques that aim to minimise the impact mountain bike trails have on a particular
environment, including the rolling contours concept, the half rule and 10% average guideline and
erosion prevention measures.
Rolling contours concept – When building mountain bike specific trails it is highly important to
implement the “rolling contours” concept into the design. The rolling contours concept is defined by
implementing a gentle, undulating trail grade along the natural contours of the hillside. The
outslope of the trail will be slightly off camber towards the edges (no greater than 5%), this allows
water to gently flow down the hillside away from the trail preventing “pools” of water being built up
along the trail.
Trail gradient – the trail gradient is defined as how steep the trail rises or falls over a specific
distance. In terms of trail gradient, there are two key guidelines to follow when building mountain
bike specific trails, these are:
• The half rule;
• 10% average guideline.
The ʼHalf Ruleʼ states that the trailʼs grade shouldnʼt exceed half of the grade of the hillside or slope
that the trail traverses. If a grade does exceed half the side slope, itʼs considered a fall-line trail.
Instead of shedding across the trail, water will run down the trail, creating erosion issues and
resulting in an unsustainable mountain biking trail.
The ʻ10% Average Guidelineʼ was first coined by IMBA and has been extensively covered in their
book, ʻIMBAʼs Guide to Building Sweet Single-trackʼ). IMBA states that, generally an average trail
grade of ten percent or less is the most sustainable.
Erosion prevention measures – Erosion is a naturally occurring phenomenon that will occur on
most mountain bike specific trails overtime if maintenance programs are not in place. However,
there are a number of erosion prevention measures that can be implemented. The most important
of these is simply ensuring the trail grade remains below 10%. Secondly, the installation of properly
constructed ʼbermsʼ and ʻswitchbacksʼ in key areas significantly improves the sustainability of the
trails, while also increasing the enjoyment of riding the trail.
Another important trail building technique that is used to combat erosion is rock armouring,
described in Appendix 8.1 – Glossary.
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9.7 TYPES OF MOUNTAIN BIKE TRAIL NETWORKS
There are a number of options available to mountain bike trail designers, each trail option has a
unique feature, the type of trail recommended is often determined by the lay of the land or by
specific conditions such as the ability to transform the trails into “race mode” if an event were to be
held on the site.

Figure 62. Trail Loops, Trail Layers, Trails Junctions and Trail Fingers.
Trail Loop - A trail loop system is a set of trails consisting of the similar skill level departing from a
main trail, these loop systems usually keep the same degree of difficulty within each loop.
Trail Layers - Trail layers are designed to become more difficult the further the rider explores the
network, which ensures less skilled riders are kept away from the more technical sections because
of the distance needed to travel.
Trail Junctions - Trail junctions depart from a meeting point on the main trail, ensuring all riders
gravitate back towards one zone prior to returning on the main trail. This feature not only aids
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variety, but also ensures a group of riders keep together in a social ride. These junctions can be
themed and placed in iconic areas of a trail network.
Trail Fingers - Trail fingers fan out from the main trail in various points assisting riders in a
simplistic choice of options, these fingers can be easily managed for emergencies or maintenance.

Page 105 of 107

ATHERTON MOUNTAIN BIKE TRAILS CONCEPT PLAN

WORLD TRAIL PTY LTD

9.8 ABC LINES
World Trail acknowledges that mountain biking can be a hazardous sport at times and that risk
management is highly important in designing a trail system. World Trail designs incorporate a
number of risk management practices that aim to reduce injury and user risk. These practices
include the A-B-C lines system as well as prominent trail signage.

Figure 63. A-B-C Lines System.
The A-B-C lines system has been developed to give riders of varying riding abilities options when
riding a specific trail. The system provides options for beginner, intermediate and advanced riders
when a challenging section of terrain presents itself on a trail, while limiting any “forced” accidents
that may occur.
A forced accident occurs when a difficult section of trail has no options available to the rider, and
the rider is forced into a snap decision on how to negotiate a difficult route. The rider may be forced
into a position that is beyond his or her own skill level.
With an A-B-C lines system the trail splits into two (2) or three (3) different options with verifying
degrees of difficulty designed to cater for all users. By employing A-B-C options on a particular trail
users of different abilities can ride together in groups and still have a challenging and enjoyable
experience.
The ABC lines system is beneficial as it reduces the riderʼs risk if they are not comfortable with a
particular section of the trail. A-B-C lines can be implemented on technical areas, rocky outcrops,
fallen logs or gully crossings.
A-B-C lines need to be signposted effectively to reflect the difficulty rating of the riding line that the
user has chosen to negotiate.
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126 067 847
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93 794 484 623
Email:
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Website:
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Company Directors:
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Mobile: 0407674943
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Email: glen@world-trail.com
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Director
Mobile: 0408007494
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