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We have only one planet. This fact radically constrains the kinds of risks that
are appropriate to take at a large scale. Even a risk with a very low probability
becomes unacceptable when it affects all of us – there is no reversing mistakes
of that magnitude.
- Nassim Nicholas Taleb [1]
\

An ounce of prevention is worth a pound of cure.
- Benjamin Franklin
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CONTEXT
The prevention and mitigation of wildfires is vital to the protection of social, economic and
environmental assets. This is nowhere more evident than in the Garden Route, where in 2017 - 2018
two large fires some 18 months apart caused the loss of some 20 lives, destroyed over 100,000
hectares of land and resulted in billions of Rands of damage.
The Santam / University of Stellenbosch / CSIR report into the 2017/18 fires [3] identifies ‘inadequate
leadership and co-ordination’ of the ‘many different role-players involved’ as one of the ‘barriers to
effective land management’ that contributed to the severity of the fires. It goes on to identify Fire
Protection Associations as being ‘best placed to provide such leadership’. [section 6.5]
The Southern Cape Fire Protection Association (SCFPA) is tasked with the implementation of
Integrated Fire Management practice in the region, and accepts broader responsibility for providing
the leadership identified in the report. In this vein, among the initiatives which the SCFPA is currently
driving are those intended to o
o

o

Identify and define the respective roles of the local and district municipalities, with particular
regard to fire prevention, as distinct from fire response;
Address apparent conflicts between municipal and national legislation regarding fire
management compliance at a landowner level, and formalise the processes through which
compliance may in future be enforced;
Elevate fire and land management priorities from landowner to community-based initiatives
wherever possible. This includes expanding the use of strategic firebreaks. A strategic firebreak
is one designed to protect entire communities rather than individual properties or assets.

The National Veld & Forest Fire Act is the primary legislation directed at wildfire management on a
national scale. The use of firebreaks is a cornerstone of the legislation, which dictates that all
landowners in wildfire-prone areas must establish firebreaks on the boundaries of their properties.
It is common cause that there is a low level of compliance with the Act - with regard to boundary
firebreaks - in the Knysna area. This is due in part to the local terrain, which does not lend itself to the
effective use of boundary breaks, but also to environmental sensitivities.
Noting that the Act does permit waiver of the responsibility to establish boundary firebreaks where
landowners jointly collaborate to manage and reduce fire risk within a defined area, the FPA is
exploring ways to facilitate and expand this process, and to offer the use of strategic firebreaks as a
means to this end. The potential benefits include o
o
o
o

Increased capability to contain and withstand large wildfires;
A significant reduction in the total area given over to firebreaks;
A commensurate reduction in their economic and environmental costs;
The facilitation of complementary activities such as prescribed burning, the eradication of alien
vegetation, environmental rehabilitation and re-forestation programs.

Plans for a firebreak along a section Rheenendal Rd., near Knysna, began back in 2011, following a
major fire the year before. Several attempts to clear the road reserves and establish a firebreak were
made thereafter, but foundered due to a lack of funding or support. Following the 2017 fires its
potential as a strategic firebreak was recognised, and it was elevated to priority status.
Page | 1

EXECUTIVE SUMMARY
The Rheenendal Rd firebreak is intended to anchor a line of continuous or overlapping strategic
firebreaks extending from the coastline all the way to the indigenous forests some 18km to the north,
thereby forming a primary line of defense along a north-south axis.
The selection of Rheenendal South was motivated its by its central position and identified
commonalities between the ‘Great Fires’ of 1869 and 2017, both of which passed through the area en
route to Knysna.
Initial clearing of the firebreak began in February 2019 and has now been completed. The bulk of the
work was carried out by an SCFPA team, funded by The Business Fund via the GRRI structure.
Additional work was performed by a SANParks EPWP unit, while for its part, the Rheenendal FMU has
committed a large portion of its remaining resources to support the project over the last 9 months.
As it now stands, the firebreak is generally functional, but second-phase funding is now required for
the extended follow-up operations which are vital to its completion, and which are necessary to
protect the considerable investment of time and capital it represents. Importantly, the proposed work
includes two elements which might be considered novel or unconventional in the local context:o

transitioning the cleared area to a ‘greenbreak’, a fully vegetated firebreak exclusively populated
with inherently low-growing fire-resistant, self-sustaining plants. Although the concept is known
to be sound, it represents a significant departure from local norms, and;

o

using goats as ‘biological agents’ for targeted clearing and to control re-growth. This is
essentially an experimental endeavour, but it has exceptional potential if the trial shows the
managed use of goats to be as effective here as it is in many countries around the world.

The desired outcome is one which addresses some of the more intractable issues generally associated
with firebreaks. These pertain to effectiveness, environmental impact, sustainability and costs.
o

One of the criticisms most often levelled against firebreaks is that they may fail to stop or contain
wildfires. This often reflects false expectations of what they are intended for, or capable of doing,
but is certainly valid in the case of those which are poorly positioned or simply too frail. The
Rheenendal break is optimally positioned, and at 50m wide it considerably exceeds minimum
standards. This is critical in an area characterised by difficult terrain and high fuel loads;

o

Accepting that firebreaks are, in the very least, environmentally intrusive, the follow-up program
aims to minimise adverse impacts and to dovetail with environmental objectives wherever
possible. Some 18ha of land have been cleared of invasive alien plants and a rolling control
program in the follow-up phase is intended to eradicate them completely. Through revegetation, and by avoiding the need for ongoing intervention, living firebreaks offer distinct
benefits to soil health, water conservation and the retention of bio-diversity.

o

Sustainability and costs are seen to be interconnected. Greening the firebreak will dramatically
reduce the need for perpetual re-clearing and the costs attendant to regular and intensive
maintenance. This will not only hold the effectiveness of the break constant, but will enable the
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local community to take ownership of the firebreak and place the cost of maintaining it well
within their reach. This factor is vital to the use of strategic firebreaks at a community level.
The work embraced by this proposal has three objectives o

The first is to complete the establishment of a primary firebreak along the north-south centreline
of Rheenendal South. This will fulfil the immediate purpose of preventing wildfires from passing
between the eastern and western halves of the area. In due course it may also help to facilitate
the establishment of fire and environmentally compliant communities contained within
perimeter firebreaks on the eastern slopes;
On completion the firebreak should be capable of withstanding fires up to the 80th percentile.
Hardening it to a level that would enable it to withstand fires in the class of the 2017 fires lies
beyond the scope of this proposal, but would require the support of buffer zones and a
substantive reduction in IAP fuel loads on the private land immediately to the west of the break.
This is a compliance issue which may require enforcement measures in due course.

o

The second is to round off the post-fire rehabilitation of the firebreak area, which began during
the initial clearing phase. Although this is not strictly a fire management issue, it makes little
sense to put so much time and effort into clearing and re-populating the area without ridding it
of burnt and fallen timber, kilometres of fencing wire and discarded kitchen cabinets;

o

And finally, to use the firebreak as a test bed for the greening process and to trial the use of
goats in various applications. In the case of greening, this document details the proposed
processes, both generally, and with specific reference to individual species that must be
removed or otherwise propagated. Given that other ways and means are waiting to be
discovered, it is our intention to open the project to all interested parties for research or
educational purposes, for example to students enrolled for Veldfire Management or Nature
Conservation courses at the George Campus of the Nelson Mandela University.

During the past 9 months we have been privileged to have had the kind support and input of a number
of experts and authorities over a wide range of related disciplines. We hope to expand upon their
generosity by offering the project as a unique opportunity to explore fresh ideas and concepts, and
sharing any experience and knowledge we may gather, in the same spirit.
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We are now compelled by necessity and our own self-preservation
instinct to find ecological and viable alternatives to fire management
that mitigate catastrophic events and promote ecosystem health,
while maintaining the viability of our homes and communities.
Living Systems Land Management (USA) [2]
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TERMS & DEFINITIONS
Note - Some of the terms below have different meanings in different countries and contexts,
starting with the word ‘firebreak’, the precise definition of which defies consensus.

Back-burning – A countermeasure intended to deprive a fire of fuels by means of pre-emptive
controlled burning in its path.
Burn scar - The extent of an area burnt by a particular fire. These are often mapped by age to indicate
the degree to which they are likely to impede subsequent fires.
Chimneys / Chutes – Topographical features, generally valleys that both rise and narrow towards the
top. Fires moving up these features are accelerated and intensified by changes in air pressure. There
are several chimneys in the slopes on both sides of Rheenendal Road.
Control line – A natural or man-made fire barrier used to contain fires or to provide a platform from
which counter-measures may be launched.
Crown fire - A fire travelling in the upper regions of tall vegetation. Usually fast-moving and very
difficult to control from the ground.
Fingers - Rough terrain and variations in fuel load may cause parts of a fire to move faster than others,
creating ‘fingers’ of fire moving quickly ahead of the main body.
Fire behaviour – Generally describes the direction, height, speed and intensity of a fire under the
influence of weather conditions, fuel load and topography.
Firebreak, Fire belt, Fuel break - The terms are often used interchangeably. Defining them may
provoke civil unrest, but they generally describe natural or man-made barriers intended to slow or
stop the spread of fires by depriving them, or altering the characteristics of available fuels.
Fire ecology – Study of the complex relationship between fire and natural environments. In this
document shorthand terms are used to describe the characteristics of species in relation to fire –
Fire adapted – able to survive, benefit from, or exploit wildfires
Fire conductive – capable of supporting and carrying wildfires through the landscape
Fire dependant – reliant on wildfires for propagation, or to alter environments to their advantage
Fire resistant – able to withstand or impede wildfires, usually in dense groups
Fire sensitive – likely to be destroyed by wildfires
Fire tolerant – likely to survive or re-generate after wildfires
Fire Management Unit – Local division of a Fire Protection Association, responsible for planning and
co-ordinating fire management strategies in a particular community.
Fire Protection Association – Statutory landowner organisation responsible for comprehensive fire
management within a defined region.
Flank fires – Elements of a fire spreading laterally from the main path of advance.
Fuel load - The amount of flammable material in a given area. In a natural environment this refers to
the combined mass of living vegetation and accumulated deadwood.
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FynbosFire – A Global Environmental Facility (GEF) project which, in response to the threat of climate
change, aims to reduce the impact of wildfires in the Fynbos biome through the implementation of
Integrated Fire Management practices.
Head (of a fire) – The foremost point of an advancing fire. A slow-moving fire may have a broad front,
while faster moving, wind-driven fires tend to form elliptical shapes with a distinct head.
Integrated Fire Management – A systematic and holistic approach to fire management which seeks
to unite all stakeholders in a unified but diverse strategy.
Prescribed burning – Controlled burning of fire-sensitive or fire-dependant blocks of vegetation at
pre-determined intervals and in specific weather conditions. Also known as eco-burns, these are
intended to promote the re-generation of species, but also have the effect of reducing fuel load.
Road reserve – In the case of Rheenendal Rd. this is defined as the area 12.5m to either side of the
centre line of the road.
Santam Knysna Fires Report – ‘Learning from this Disaster’, an authoritative and comprehensive
report compiled by Santam, the CSIR and the University of Stellebosch, published in June 2019.
Spotting - Ignition of fires ahead of the main body of fire by burning material or embers being lifted
and carried forward by wind and thermal currents.
Vulcan Report – Independent report on the 2017 Knysna fires commissioned by the WCPG and
compiled by Vulcan Wildfire Management. The report focuses on ‘Lessons Learned’ from the event.
Wildfire-Urban Interface (WUI) - Area surrounding formal settlements in which the transition from
urban to rural land-use occurs. Generally characterised by structures placed in close proximity to
natural environments carrying a high risk of fire.

Without change, we are likely to see more ‘mega-fires’ in the
Western Cape and elsewhere in South Africa, and associated
deaths and destruction. While the changes associated with
climate change are unavoidable, we can and should take steps to
reduce the frequency and magnitude of damaging wildfires. This
will require balancing the ecological need for fire with the
protection of human lives. It will also require that the authorities,
exposed communities and landowners take steps to reduce the
severity of fires and their impact.
The Knysna Fires of 2017. Learning from this Disaster. [3]
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ACRONYMS
ARC – Associated Rheenendal Council NPC (also Agricultural Research Council)
CARA – Conservation of Agricultural Resources Act 1983
DAFF – Dept. of Agriculture, Forestry & Fisheries (former)*
DEA – Dept. of Environmental Affairs (former)*
DEFF - Dept. of Environmental Affairs, Forestry & Fisheries*
EPWP – Expanded Public Works Program
FMU – Fire Management Unit
FPA – Fire Protection Association
GEF – Global Environmental Facility
GRDM – Garden Route District Municipality
GRNP –- Garden Route National Park
GRRI – Garden Route Rebuild Initiative
IAP/S – Invasive Alien Plant / Species
IVG – Indigenous Veld Goat
NVFFA – National Veld & Forest Fire Act 1998
PHC – Phantom-Homtini Conservancy
RFMU – Rheenendal Fire Management Unit
SANParks – SA National Parks, custodians of the Garden Route National Park.
SCFPA – Southern Cape Fire Protection Association NPC
WCPG – Western Cape Provincial Government
* Current & former Government departments presently subject to re-structuring of their respective
portfolios.

The risk of fires and ‘mega-fires’ is increasing. Climate change is
extending the fire season in Southern Africa, and owing to rising
temperatures the number of high and extreme fire-danger days is
increasing. Although there is not yet a clear upward trend in fire
frequencies locally or globally, there is evidence that fires are
becoming more difficult or impossible to control.
The Knysna Fires of 2017. Learning from this Disaster [3]
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REGARDING RHEENENDAL
WHY RHEENENDAL?
‘Rheenendal’ describes the area lying immediately to the north-west of Knysna, between the Knysna
& Goukamma Rivers, bounded by the N2 in the south and the SANParks reserve in the north.
The 12km provincial road which runs from its junction with the N2 at Keyter’s Nek through
Rheenendal to the top of the Homtini Pass, is known as Rheenendal Road. It is the only tarred road in
the region, and services a population of roughly 8,000 people, the majority of whom live in
Rheenendal Village (Keurhoek) in the northwest. The road forms part of the historic Seven Passes
Road to George, a popular tourist route, and provides access to tourist attractions in the SANParks
reserve – Millwood, Jubilee Creek & the ancient Yellowwood tree popularised by Dalene Matthee.
The firebreak incorporates the first 5km section of this road, which leads northwards from the N2
junction to the junction with the Phantom Pass gravel road.
It traverses an area referred to as ‘Rheenendal South’ for fire management purposes, with
‘Rheenendal North’ lying to the north of Phantom Pass. This distinction takes into account significant
differences between the areas with regard to population, topography, vegetation and land use, all of
which are factors in the calculation of fire risk o
o
o

Less than 5% of Rheenendal’s population lives in the southern half of Rheenendal. Apart from two
lifestyle estates and a handful of residences, much of the land is uninhabited.
Rheenendal South lies in a hilly coastal dune zone, the lagoon-facing eastern half of which is a
high-priority conservation area, natural home to a critically endangered Sand fynbos ecosystem.
Much of Rheenendal North is given over to agriculture, with residential smallholdings clustered in
two nodes. Extensive pastures and tilled land in the centre of the region effectively serve as a
massive firebreak. In contrast, Rheenendal South is almost entirely vegetated, whether by timber
plantations, fynbos, coastal thicket, or colonies of fire-adapted alien species.

While all of Rheenendal lies in the high fire-risk range generally, the combination of terrain, fuel load
and unattended land elevates the Rheenendal South sector into the extreme fire-risk range. This is
consistent with the known fire history of the area.

[Km 4.1 E] Unattended land to the east of the road.

[Km 1.4 E] Nature reserve vs neglected land.

Note - In this document the location of places and photos is indicated by their distance from the N2 junction, and the
perspective by reference to the cardinal points. [Km 2.5 E] therefore refers to a position 2.5 km from the N2, facing east.
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THE GREAT FIRES
The following account of the 1869 fire which destroyed Knysna town and surrounds was compiled from
contemporary reports which appeared in the George Advertiser and the Grahamstown Journal:
“Tuesday, the 9th February, 1869, is a day that will not easily be erased from the memory of
the inhabitants of the Knysna district. Soon after sunrise, a hot N.E. hurricane sprang up,
and continued to blow until 3 p.m., when it suddenly veered round to the N.W., and blew
with increased strength, bringing with it columns of fire, before which men, women and
children had to fly for their lives. Horses and livestock were swept away and destroyed; every
particle of vegetation, forests, &c., was demolished. Ten families have been reduced to
poverty. News of the ravages committed by the fire comes in from all directions. As the day
wore on, tidings arrived that every house on Eastford had been burned down. A little after
that a note was received from Mr. Darnell requesting that a wagon might be sent for his
family, as all the buildings, and everything else at Westford, were destroyed. The fire rushed
on with such force and rapidity that it was not possible to save anything, and it was as much
as Mrs. Darnell and her children could do to escape with their lives. Then came more news
that the residence of Mrs. Barrington, of Portland, was burned down, as well as the houses
on other farms. Meanwhile, the fire went raging on to Plettenberg Bay, where a large
number of houses, together with sheep and a large quantity of produce, were destroyed.”

What is striking about this account is that - but for the quaint language and references to horses and
wagons – it could very easily have described the events of June 7th 2017. Both of the ‘Great Fires’ were
preceded by a long period of drought. Both were driven by powerful north-westerly winds from the
Elandskraal area towards Knynsa, moving with such speed and ferocity that residents could do little
but flee in panic. Both fires passed through the same area of Rheenendal South (shown by the bold
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yellow line), crossing the ridge line near the homestead on Westford (at the yellow triangle), which
was destroyed by both fires. Once over the ridge line, both fires jumped the Knysna river into Eastford,
and from there passed into Knysna and then on to Plettenberg Bay.

(Above) The path taken by the 2017 fire (into Belvidere) near the junction of Rheenendal Rd. and the N2, visible at bottom
left. The burn pattern displays the characteristics expected of a hot, wind-driven fire. (Photo by G.Forsyth (CSIR))
(Left) Crown fire passing over Rheenendal Rd.at noon on
June 7th, about 1.8km north of the N2 junction. This branch
of the fire later jumped the Knysna River into Eastford.
(Source unknown)

The similarity between the routes taken by the
two ‘Great Fires’ is not co-incidental. Weather
fronts approaching from the west generate
unstable wind conditions ahead of them,
sometimes producing warm gale-force northwesterly winds. Consequently, any fire
originating to the north-west of Knynsa in these
conditions will inevitably be driven towards the
town.
There are also topographical features which tend
to influence both the intensity of fires and the
specific paths they follow through the landscape.
A series of ridge lines and valleys may break up a
fire into separate elliptical fingers, each being
accelerated and intensified by wind funnelled
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through the valleys. This would account for the similarity in the pathways taken by both the 1869 and
2017 fires. A wind tunnel formed by the Goukamma valley – in which temperatures of 2,000 C were
said to have been recorded in 2017 - and a series of valleys rising from there to what is now Rheenendal
Road appear to have steered both fires towards Knysna.
The Vulcan Wildfire Management report on the 2017 fires describes similar topography – parallel
valleys lying between ridges - as ‘gun barrels’ pointed towards Knysna. (p61)
If Knysna is to be defended from similar fires in the future – which need not be in the mega-fire league
to cause significant loss and damage – then establishing a firebreak along Rheenendal Rd., which lies
directly across the historic fire-path, would be a good place to start.
There is a common misconception that because two ‘Great Fires’ occurred 150 years apart, the next
one is therefore that many years away. This is false comfort based on the notion that large fires occur
at pre-ordained intervals. To focus on headline-grabbing fires is to miss the point that even wildfires
in the lower percentiles are capable of causing significant destruction. For all the damage it caused,
the 15,000ha June 2017 fire fell well below the technical threshold needed to qualify as a ‘mega-fire’
and seems insignificant in comparison to the estimated 3 million hectares destroyed in 1869.
In 1869 Knysna had just 200-odd residents. In 2017, the population stood at some 70,000.
THE 2010 FIRE
In February 2010, after a period of intense drought, two fires flared up in Rheenendal South, one on
either side of the road. In the complete absence of any wind to drive them, both fires passed easily
over the road, then grew to a combined size and intensity that would take 4 helicopters and 250 men
on the ground to extinguish. The reported cost to the Provincial Disaster Fund was in excess of R10m.
The behaviour of the 2010 fire was entirely different from those of the Great Fires: it was all but
stationary, burned less than 1,000 ha, and claimed no lives or homes; yet the sheer intensity of the fire
and the gigantic smoke column it produced were enough to make headline news on SABC-TV. With
the benefit of hindsight, it seems almost certain that a modest firebreak along the road might have
prevented the 2010 fires from crossing over, and that they could have been contained with
significantly fewer resources than were eventually needed.

[Km 3.5 W] Feb 2010 – Shortly after the 2010 fire

[Km 3.5 W] May 2019 - 2 years after the 2017 fire
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REGARDING FIREBREAKS
Firebreaks and fire belts are essential components of fire management strategies throughout the
world. They may be natural or man-made, and can range from mile-wide monsters to oil-spill gutters,
but they are generally intended to fulfil three principal functions –
o
o
o

To change the behaviour of fires by interrupting the continuity of fuels;
Provide access for response teams, and safe zones in which to operate;
Provide a control line from which countermeasures such as back-burning may be launched.

The importance of firebreaks is recognised by the National Veld & Forest Fire Act (NFVVA) which
directs all landowners in wildfire-affected areas to place firebreaks along the boundaries of their
properties. The objectives of the Act are laudable, but in respect of the Fynbos biome there are a
number of practical and conceptual challenges to its implementation o

o
o
o

o

Inherent conflict between conservation and fire management priorities. The setting of firebreaks
is a destructive process. Although the NVFFA directs that they should be constructed in a manner
which prevents soil erosion and gives consideration to protected species, it is often impossible to
avoid more broadly-defined environmental damage in practice;
Property boundaries seldom follow routes that would be considered optimal for the placement of
firebreaks. In many cases they are placed with greater regard to compliance than effectiveness.
The combination of terrain and vegetation in the Garden Route puts the costs of establishing and
maintaining firebreaks at the high end of the range suggested by the 2016 FynbosFire guidelines.
Smaller landowners, in the 3ha to 10ha range, carry a particularly heavy burden. Based on the
FynbosFire guidelines, the cost of setting a 15m firebreak on a 3ha property will be around
R30,000, with an annual maintenance bill of R8,000. It will also require that 1ha, a full one third of
the land area, be given over to the firebreak. Not surprisingly smaller landowners are generally
amongst the least compliant of landowners.
It is difficult to motivate for compliance by private landowners in the face of non-compliance by
local or provincial authorities.

While the law allows for some of these issues to be addressed by, for example, firebreak agreements
and specific exemptions, these rely on a degree of co-operation between landowners that seldom
takes human nature into account. In practice, neighbours meeting at a boundary fence are often more
likely to exchange insults than ideas for a firebreak.
Community or strategic firebreaks, designed to protect populated or otherwise problematic areas as
an alternative to multiple internal firebreaks, are a potential solution to many of the issues mentioned
above. The concept is simple; a large, well-positioned and accessible firebreak offers substantially
more protection than any number of randomly placed smaller ones, and at a lower financial and
environmental cost.
For all that the benefits that they offer, the first problem with strategic firebreaks is funding. While
the NVFFA places the burden of fire management on individual landowners – private and public alike
– they are not obliged contribute to the costs of communal firebreaks, nor would doing so necessarily
alleviate the burden of individual compliance. Finding ways to address these issues within the existing
legal framework is currently a priority for the SCFPA.
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THE WESTERN FIREBREAK
The RFMU currently has two strategic firebreaks under construction. The first of these, in Rheenendal
North, is a 40ha break (9.5km x 30-50m), which links up with the Rheenendal Road break at the
Phantom Pass junction. It runs around the western perimeter of the populated areas of Highway,
Highway West, and Portland West, and re-connects with Rheenendal Rd. 5.2 km north of Phantom
Pass. This is known as the Western Firebreak.
o

o
o

o

o

It is both a strategic and a boundary break; it follows property boundaries along its entire length,
but is also wide enough to fulfil strategic objectives - to contain or delay fires approaching along
the north western fire-path, and to provide the necessary access for response teams.
When complete, it will for the greater part, be a grassed firebreak under Kikuyu, Buffalo and Rye.
Only some 3km of the total length requires intensive clearing and planting to achieve this.
Much of the private farmland traversed by the firebreak has been for grazed for years; there are
roads, fences, gates and water points available which make the task of maintenance, by grazing
or mowing, relatively straightforward.
The break lies under an Eskom transmission line for more than half of its length, and also along
the boundary of a plantation managed by PG Bison. Discussions with Eskom regarding clearing
their custodial area to firebreak standards are ongoing, while PG Bison has a long-established
maintenance program for their plantation firebreaks.
The RFMU’s function is limited to liaising between the parties, and to co-ordinating and
supporting their efforts with practical support as needed. This generally involves assistance with
chainsaw and clearing work, and the burning of waste material.

Strategic firebreak plan showing the first two legs (Total 14.5 km) of a continuous firebreak intended to run from the N2 to
the Homtini Pass. Initial clearing of sections marked in blue has been completed. (Sept 2019)
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THE RHEENENDAL ROAD FIREBREAK
The Rheenendal Road break is the second strategic firebreak currently being established. It is a 25ha
(5km x 50m) firebreak which follows and incorporates the length of Rheenendal Rd. from the N2 to
the top of Phantom Pass, where it links up with the Western firebreak. Taken together, the two breaks
are meant to form a form a continuous 14.5km line of defence along a north-south axis, with a third
leg further north still to come.
DESIGN ELEMENTS
The effectiveness of a firebreak is largely determined by its position, width and the degree to which it
reduces or neutralises the fuel load in the break.
o

Position. The course of Rheenendal Rd. along the ridge line above the lagoon facilitates the three
primary functions of a firebreak aligned with it. The road itself provides the required access, the
crest of a ridge is known to be a particularly effective position for a firebreak, and this in turn
enables options for back-burning. Anchoring the firebreak to the road is a no-brainer.

o

Width. The 50m width of the firebreak considerably exceeds minimum standards. This was
originally inspired by the presence of an Eskom distribution line (to Buffalo Bay) which runs
alongside the road for some 2,5km, and under which the land was already partially cleared.
Combining the 25m of road and road reserves with the 22m offered by the Eskom servitude
produced a potential width of close to 50m in that area.
Following the 2017 fire, which crossed the road to the south of the Eskom line and destroyed
almost all of the mature trees which had previously prevented the establishment of a wider break
there, it was decided to extend the 50m width to the entire length of the firebreak.
The additional width extends the area in which ember storms and spotting can be dealt with.
More importantly, it takes into account the regrowth rate of alien vegetation on both sides of the
break. The rule-of-thumb used to determine the appropriate width of a firebreak is 3 times the
height of the adjacent vegetation, by which standard the width of the break may now seem
generous. It will be less so if the adjacent vegetation is allowed to grow to 15m or more.

o

Fuel load. All vegetation over the entire area of the firebreak was reduced to ankle-height during
the initial clearing operation. Exceptions were made only in the case of a handful of mature
Eucalypts, and for the garden plants of the residence close to the road near the N2.
In the normal course of events, two or three follow-up operations at 3-6 month intervals would
normally be required to supress the regrowth of both alien and indigenous vegetation.
Thereafter, maintenance operations would be required to reduce all regrowth to ankle-height at
regular intervals over the entire lifespan of the firebreak.
The thrust of this proposal - in the case of the Rheenendal break – is to replace the standard
follow-up operations with an alternative program - greening - designed to alleviate the need for
regular maintenance. This would not only lead to a substantial reduction in long-run costs and
secure the future of the firebreak, but would also eliminate the cyclical loss of functionality arising
from the regrowth of vegetation during the intervals between maintenance operations.
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THE RHEENENDAL ROAD FIREBREAK | 2
DIMENSIONS & SPECIFICATIONS
The 50m width of the break is made up of the tar road and shoulders, the road reserves on both sides,
plus 22m of private land on one or the other side of the road. The private land portion is located on
the western side of the road for the first 2km from the N2, and on the eastern side for the 3km section
to Phantom Pass. There is 50m overlap at the change-over. The total footprint of the firebreak is
25.6ha, as reflected in the breakdown below.

FIREBREAK DIMENSIONS
TOTAL FOOTPRINT
Nominal footprint
Overlap at crossover
Widening at Phantom Pass
COMPOSITION
WCPG - CUSTODIAL
Tarred road & shoulder
Road reserve (2x 10m)
PP Road reserve (1x 10m)
PRIVATE LAND
Standard
Adjustments
AREA CLEARED
Road reserve
Private land

Length (m)

Width (m)

Area (sq m)

5 000
50
300

50
22
15

250 000
1 100
4 500

(ha)

25.6
25.0
0.1
0.5

25.6
5 000
4 500
500

8
20
10

40 000
90 000
5 000

4.0
9.0
0.5

5 000

22

110 000
10 600

11.0
1.1

21.6
95 000
120 600

9.5
12.1

With the exception of the last 500m leading up to Phantom Pass, a cross-section of the firebreak at
any point will show an 8m wide hard break (the road and shoulders, being free of any combustible
material) supported by a 10m clearing on one side and a 32m clearing on the other.
ENVIRONMENTAL IMPACT
The area to the east of Rheenendal Road is categorised as a priority conservation area and includes
the Westford Bridge Private Nature Reserve which extends from the lagoon up to the road. As a result
of two large fires having occurred just 7 years apart, the land on either side of the road was, for the
greater part, badly degraded; there were extensive stands of invasive alien vegetation, the area was
littered with burnt timber and debris from the fires and almost all of the roadside fencing was
destroyed. Perhaps as a result of the road reserves being perceived as unattended and uncared for,
illegal dumping proliferated in areas hidden from the road.
In the sense that some 18ha of invasive alien vegetation has now been cleared, and much of the debris
stacked, burnt or removed, this has already had a generally beneficial effect on the immediate
environment.
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ENVIRONMENTAL IMPACT (cntd.)

[Km 2.6 – 3.4 S] Shortly after clearing. The firebreak cuts a clear path through a mass of IAPs in the area burnt by both fires.

There are two areas in which indigenous populations survived the fires to the extent that they deserve
special attention. The first is a pocket of critically endangered Sand Fynbos (around km 3.8 E) which
has been identified by SANParks as having conservation potential. Due to invasion by Australian
blackwood and Bracken fern, the fynbos area falling within the firebreak was cut and treated in the
normal manner, but we intend to remain engaged with SANParks in the hope that the conservation
potential of this area may be realised in due course. Should that be possible, then, in years to come,
the firebreak will facilitate the ecological burning which is essential to the regeneration of fynbos.
The second area is a strip of Coastal thicket in the road reserve on the western side of the last 600m
to Phantom Pass, which represents the only segment of the firebreak not burnt by either of the large
fires. This was left intact, and the clearing on the opposite side of the road widened by 15m
SCOPE OF WORK COMPLETED
Initial clearing of the firebreak began in February 2019, using a 22-person team for which funding was
provided via the GRRI structure as part of the post-fire recovery effort. The Rheenendal firebreak was
the last of several strategic or community firebreaks to be established by the GRRI team, which was
disbanded at the end of June. By then they had cleared all but the last 300m of the firebreak leading
up to Phantom Pass. Work on the remaining 300m segment of the firebreak was completed by the
SANParks Eco-Furn unit, an EPWP which aims to beneficiate the Blackwood & Eucalyptus there by
chipping and processing it into panels and furniture
Credit is due to the GRRI team and the SCFPA manager. They were often confronted by very heavy
vegetation in rough and steep terrain. Fallen timber, fencing wire and stay-cables added to the risk of
working with chainsaws and brush-cutters. Despite these hazards, and risks of working in close
proximity to a busy road, no injuries or traffic-related incidents were reported.
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THE RHEENENDAL ROAD FIREBREAK | 4
BEFORE & AFTERS

[Km 0.6 N] Firebreak on the western side of the road in the area near Westford, where the 2017 fire crossed over.

[
[Km 2.8 S] Mid-point of the firebreak on the eastern side of the road under the Eskom line.

[Km 3.4 NE] The wide side of the firebreak lies on the right, where the ground drops away steeply from the road. This is the
top of rising valley known as a ‘chimney’ in fire terms, of which there are several in this area.

[Km 4.2 S] Area in which the 2010 fire is known to have crossed the road, and in which some of the heaviest alien infestation
was encountered during clearing.
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REHABILITATION
The RFMU’s support for the clearing operation began some months before clearing work began. This
included planning and setting out the firebreak in conjunction with the SCFPA manager, and liaising
with affected landowners, the roads authorities, and other interested parties. Additional work was
undertaken, during and after clearing, most of which, although not directly related to fire
management objectives, was thought to be in the best interests of the project as a whole –
o

Fence clearing. Shortly after the GRRI team began clearing they reported having difficulty
working along the road reserve boundaries due to the remnants of roadside fencing which had
burnt and collapsed during the 2017 fire, leaving long runs of barbed wire entangled in the
vegetation. For the safety of the brush-cutter and chainsaw operators, and to ensure that these
areas could be properly cleared, the FMU hired and equipped two casual labourers, working 2/3
days per week, to move ahead of the clearing team, cutting, lifting and coiling the wire for
removal. Roughly 4km of 5/6-strand fencing was removed over 4 months, along with a few dozen
damaged telephone-pole stay-cables that had been thoughtfully discarded into the nearest
shrubbery.

July 2019 – Some of the wire removed from the road.

o

July 2019 – Wire clearing, back at the N2 junction.

Sand mining. Informal sand mining in the road reserve has been taking place for several years,
leading to the formation of several deep cavities immediately adjacent to the road. To discourage
these operations, around 120 cubic metres of Eucalyptus cuttings were carted to the site and
deposited in the cavities. For good measure, a few loads of Spike-thorn cuttings were added.
There have been no signs of mining since. This is not, however, a permanent solution, since the
packed material will decay and subside over time.

[Km 2.7 E] May 2019. Sand mining operation in progress.

[Km 2.7 E] May 2019. Large cavity & collapsing overhang.
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REHABILITATION (cntd.)

[Km 2.7 SE] Feb 2019. Mining cavity, pre-clearing.

o

[Km 2.7 SE] Jun 2019. Filled cavity, post-clearing.

Tree felling. During the Jan 2019 surveys 25 large burnt trees were counted (mainly Pines)
standing either in the designated firebreak area or close enough to fall into it. Several have
subsequently been blown over by wind, and it is only a matter of time before the rest come down.
The FMU cut up, and carted or burned some of the fallen trees that were considered a hazard,
but in view of the cost and time involved, the rest will have to be left until additional funding or
support is secured.

[Km 2.4 S] Burnt tree downed by wind in the road reserve.

[Km 0.4 NE] Post-fire debris still in the firebreak.

At the N2 junction. A stack of heavy material awaits burning. Directly behind it is a large burnt Pine, one of two in the area
which are likely to blow over within the next year. Each tree holds upward of 15m3 of material which must be disposed of.
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STATUS - NOV 2019
INITIAL CLEARING
With the exception of a stand of Eucalypts at km 4.3 E, mentioned below, initial clearing of the
firebreak has been completed. The cut stems, tree stumps and emerging vegetation were treated
with a broad-spectrum herbicide (Astra 360) using backpack sprayers.
Cut material remains stacked either at the outer edge of the break, or in the centre, depending on the
volume and composition of the cuttings; heavier material has been stacked in the centre for burning
in due course. Where possible, lighter material has been heaped and will be allowed to decompose for
use as mulch.
GRAVESITE
Following the discovery of an unmarked gravesite on the hillock to the east of the road around km 4.3
the surface material there was cleared, but three dozen or so Gum trees were left standing. It has been
established that the site dates back some 50-80 yrs and may hold upwards of 50 graves, many of which
are not marked, and appear only as surface mounds or depressions. There is no clear perimeter, and
been difficult to define its precise extent. Contact has been made with descendants and families of
some of the departed, and they have been assured that the area will be treated with the necessary
care and respect.
DEBRIS
At the last count there were 6 large trees lying in the road reserve on the western side of the road, and
a further 13 still standing which are likely to fall within the next year or so. In addition to the downed
trees there are still large amounts of heavy timber scattered over other parts of the firebreak.
Although odd sections of fencing wire are still being found in places, the vast majority of it has been
lifted and removed. Where possible, burnt fence-posts have also been removed. Domestic and
construction waste left by illegal dumping has been removed.
REGROWTH
The regrowth of vegetation in the firebreak presents a mixed bag o

o

On the one hand, the growth and spread of species designated for use in the firebreak is most
encouraging. Barely two months into the Spring season, evergreen grasses, vygies and ground
covers are spreading and flourishing without any assistance;
On the other hand, in some areas, invasive alien species – the Acacias in particular - are emerging
or re-growing with a vengeance, especially where rough terrain, large volumes of debris and bad
weather conspired to undermine the effectiveness of the herbicide application.

PUBLIC RESPONSE
Anecdotal evidence so far is that the firebreak has been generally well received. This has little to do
with fire management priorities; most of the appreciation has to do with the fact that the clearing has
opened up sightlines for traffic and some spectacular views onto the lagoon. So it goes.
Straightforward responses were given to odd queries regarding the spraying of herbicides by the
clearing team; these pointed to the absolute necessity for herbicide use during clearing, and our
longer-term intention to minimise their use.
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REGARDING GREENBREAKS
The concept of ‘green’ or ‘live’ firebreaks is by no means novel. Live firebreaks range from grassland
belts maintained by tractor-mowers, to rows of dense or tall trees, usually Eucalypts, intended to
retard fires or to trap airborne embers in plantations. ‘The Fire Manager’s Handbook’, a standard
reference manual, mentions Kikuyu grass and Sour figs as candidate species for use in live firebreaks,
and the Western Firebreak in Rheenendal North already incorporates sections of grassland being
maintained by mowing and grazing.
That accepted, the Rheenendal Rd. break presents some challenges, which, while not precluding the
establishment of a live break, must be taken into account. Those relating to topography and
vegetation may be representative of the Garden Route generally.
o
o

o

o
o
o

There are steep slopes on either side of the road. This, and the presence of tree stumps, drainage
channels and loose soil prohibits the use of mechanical mowers in most areas;
Given that the cleared area has for many years been dominated by invasive Australian acacias,
there should be a massive seed population in the topsoil and well-developed root systems from
which fresh growth will continue to emerge. For the greater part, alien vegetation will have to be
eradicated before indigenous species can be propagated;
The firebreak lies in an environmentally sensitive area. This constrains the use of species – such as
Kikuyu grass – which may have exceptional fire-containment qualities, but are otherwise
considered to be potentially harmful. The same rule applies to indigenous species which are not
native to the region. These are not necessarily excluded, but should not be introduced unless
there little to no chance of them escaping and invading surrounding areas;
There are several patches in the road reserve which appear to have been made sterile, or devoid
of living vegetation, by the excessive use or dumping of herbicide after the 2017 fire;
There are partially denuded road embankments with vertical faces which will make the task of repopulating them difficult;
As it stands, the firebreak contains a variety of ‘mini eco-zones’ over its 5km length. There is
consequently no ‘one size fits all’ approach which can be applied to clearing and re-populating it.
Each area will have to be evaluated on its merits, based on what was there before, what must be
removed, what might be retained, and what could potentially be introduced.

[Km 3.6 E] Apparent after-effects of over-use of herbicide

[Km 4.6 E] Steep, largely barren embankment.
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THE GREENING PROCESS
IMPROVING FUNCTIONALITY
As it stands, the firebreak is now around 75% functional. To achieve full functionality will require
removal of the fuel load represented by cut material lying in the break, a concerted attack on those
areas where alien vegetation is starting to get ahead of us, and a systematic control plan to stay ahead
of, and progressively eliminate regrowth in those areas where it is more moderate. This process
should go hand-in-hand with work to re-populate cleared areas as quickly as possible.
Fuel load reduction.
o

o

The rule-of-thumb for the stacked material is that heavier cuttings (>6-8cm diameter) should be
separated out for burning, and lighter material re-heaped and allowed to decompose. Burning can
only commence in April 2020, at the end of the local fire season. When they are suitably
decomposed the lighter stacks can be distributed as mulch or compost.
There are presently two areas that will require an intensive operation with foliar spray, but the
underlying problem, multiple heaps of heavy timber that prevented access to the IAPs growing in
between and around them, can only be addressed after April 2020. Until then all that can be done
is to slash the outgrowth down to around 400-500mm and to apply foliar herbicide.

[Km 0.6 S] April 2019. Clumps of rapidly-growing IAPs conceal dozens of logs rough-stacked in rows on either side of the
grass belt. This is one of the spaces designated for use as a staging area.

o

o

Follow-up operations must be directed initially at controlling the re-growth of both alien and
indigenous species which are capable of growing above knee-height, with the aim of eradicating
them altogether with subsequent follow-ups.
Species which do not grow much above knee-height, but are nevertheless capable of conducting
fire – generally grasses which dry out or ‘cure’ at maturity – should be systematically removed and
replaced with evergreens. Priority should be given to disrupting any line of combustible
vegetation that could conduct fire from the outer edge of the break towards the centre.
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IMPROVING FUNCTIONALITY (cntd.)
o

Three general principles for clearing to make space for propagation –
o Clearing should start at the edge of the road and work outwards towards the sides of the
break, this to form contiguous fire-resistant areas rather than isolated pockets;
o It should only be done to make space for a candidate species growing in close proximity to
invade, or otherwise with the intention to transplant immediately into the cleared area;
o Before advancing any line of clearing from a previously-cleared area, the previously cleared
area should first be checked for re-growth, and re-cleared if necessary.

Access & safe zones
o
o

o

The tar road provides fast access to all points along the length of the firebreak, and a safe route
through which evacuation can be conducted.
There are 9 points at which the 32m side of the firebreak can be accessed from the tar road. From
these points, roughly 3.5 km, or more than half of the length of the firebreak can be traversed –
by an off road vehicle - on a course more-or-less parallel with the road. Of that, 1.9 km is a
plantation road on a PG Bison property, and has a fairly good surface. The remaining tracks will
need to be checked and cleared of stones, logs and other obstacles.
Four of the access points lead to level clearings which could be used as staging areas. This excludes
the pull-off area at the top of Phantom Pass which is already a designated staging point. The four
new areas need to be checked and cleared of obstructions. Patches of Sour fig in the tracks and
staging areas should be thinned out and transplanted elsewhere, due to their propensity to
become very slippery when crushed.

[Km 2.8 N] Potential staging area near the mid-point of the firebreak.

Control line
The firebreak is the control line. As it stands, it already offers a long, deep platform from which to
launch counter-burning operations. Any improvement in the functionality of the break translates
directly into an improvement of its potential as a control line.
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TRANSITIONING TO A GREENBREAK
Thanks to experience gained during the conversion of sections of the Western break from a forest of
mature IAPs to a grass belt, we have some understanding of the processes involved. The Rheenendal
break will no doubt present fresh challenges, but the underlying principles remain the same, and the
hard yards – initial clearing – are behind us. The first step requires separating the good from the bad.
Finding the good
All of the species identified as candidates for populating the break are represented in the region, and
almost all of them are already to be found in the firebreak. They fall into 3 categories – grasses, ground
covers & shrubs – and with the single exception of Kikuyu grass, all are indigenous and native to the
region. There are of course any number of innocent grasses, clovers, forbs and other mysteries in the
break which are not on the list, which will be left in peace.
To qualify, candidate species should be native, evergreen, fire-resistant, self-propagating and not
exceed knee-height at maturity. Not all of the selected species meet all of the criteria. Apart from the
fact that it is not indigenous, Kikuyu grass has all of the required qualities, and the added advantage
that it is allelopathic i.e. exudes compounds having a herbicidal effect. In view of its aggressive
tendencies it will not be actively propagated or introduced into areas where it is not already present,
although existing populations will be left in place. The remaining species will be either encouraged or
propagated wherever they are likely to do well. As a rule-of-thumb, low-growing species should be
placed close to the road, with taller ones towards the outer edges of the break.

Demonstrating the fire-resistance of evergreen grasses. Stack burn done in Kikuyu & Rye in the Western Firebreak.

Methods of propagation will vary. Grasses may be lifted in blocks and transplanted. Sour figs can be
generated from clippings, and planted with a minimum of fuss. Shrubs may be propagated in seed
trays and planted out. In many cases though, clumps of candidate species should spread into any area
cleared immediately around them at the right time of year. This suggests that one should start with
existing patches of desirable species and encourage them to spread towards one another, starting
with those closest to the road. The process must be guided by Nature. It will tell us what we should
keep doing, and when we should look for better ways to do it.
[ Candidate species are listed in Appendix ‘A’ ]
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Getting rid of the bad
Species considered unsuitable are those which grow above knee-height (large succulents excepted),
are capable of conducting fire, shedding embers or have other characteristics that might make them
unsuitable, such as extremely thorny species which might impede movement on foot.
In the case of the case of declared IAPs there are documented control methods available, but for the
rest it will mostly be process of trial and error. In all cases, manual removal or other physical means,
such as slashing, tilling or smothering should be favoured over herbicide treatment, and where the
use of herbicide is essential it should be applied to cut or bared stems by paintbrush. Foliar spraying
should only be used as a last resort.
Most importantly, in contrast with the non-specific, linear approach usually used during traditional
follow-up operations, clearing in this case should be conducted on a species-by-species basis; each
being tackled at specific stages of growth with specific methods and, where applicable, with specific
herbicides, each of which should be appropriate to the particular species.
By way of example: In sandy soils, Wattle saplings up to waist-height can be hand-pulled, and those
well over head-height with a tree-puller. Only baby Saligna gums can only be hand-pulled. Secondgrowth Blackwood and Port Jackson saplings babies should never be hand-pulled for fear of snapping
them off the horizontal root, leaving it intact. And so on.

Emerging Port Jackson & Blackwood lifted out together with a long section of root and suckers attached.

Traditional clearing operations tend to leave survivors; a single pass through an area – one group
cutting, another clearing behind and a third spraying herbicide – is seldom going to achieve a 100%
kill rate. Adverse weather and shift changes may disrupt the application of herbicide, diminishing its
effectiveness, while the act of clearing all vegetation itself can trigger germination and expose soils
to fresh infestation. The outcome is that IAPs are most often supressed, rather than eradicated.
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The objective when establishing a greenbreak should be to kill off undesirable plants at the first
attempt, and with the least possible collateral damage to those intended to remain. This is similar to
the approach taken by conservation bodies doing IAP clearing for ecological purposes.
[The major IAPs and the proposed control methods are listed in Appendix ‘B’ ]
Confronting the ugly
There is one species that has the potential to cause headaches. Bracken fern (Pteridium aquilinum) is
an aggressive fire-adapted encroacher which rapidly invaded open spaces after the 2017 fire, and is
again recovering strongly from the initial clearing conducted earlier in the year. Around 20% of the
cleared area is now under Bracken fern, which is growing vigorously.
Bracken is a recognised invader in the UK, Australia and New Zealand, amongst others, and though
not classified as such in South Africa, it is regarded as a transformer of landscapes under CARA
legislation. While the foliage is known to be toxic to browsers, the degree of toxicity is said to vary
from one region to another. As it cycles through stages of growth and die-back, green fronds wither
and collapse to the ground, creating a thick layer of dry fuel which accumulates under its canopy. This
poses a serious fire hazard through all stages of its lifespan.
“The danger,” says Steyn, “is the ground fires. Depending on the forest floor—pine is the
worst—they can smoulder below the surface for a week. Over here, Scottish bracken is the
bitch. It protects the ground fire under its canopy and when the wind takes it, it can start a fire
two, three kilometres away.”
- Firefighter interviewed during the 2010 fire [Mail & Guardian]
Control measures sourced from Australia, New Zealand, and the UK generally concur that eradicating
Bracken requires a 3 to 5 year commitment focused on depleting its underground reserves of fuel by
repeatedly slashing, tilling or poisoning emerging of fronds at regular intervals (anywhere between 2
and 12 times) during its four-month growth phase. The objective is to starve the plants of fuel by
preventing the fronds from forming biological solar panels.
From a fire management perspective Bracken fern will only become a problem if it is allowed to
accumulate a mass of dried fronds. Until a suitable control method has been decided upon it seems
that the best course of action would be to keep slashing it, and to remove and stack any build-up of
dry material. This until the most effective control method can be determined.
There is an area between Km 3.0 and 3.6 (E), where Bracken is proliferating, and which could be
divided into 50m3 plots for purposes of testing various control methods over a length of time. The
area was previously under Pine, which might account for the outgrowth of Bracken there, since the
species is known to thrive on acidic soils.
One of the suggested methods is ‘deep-mulching’ or burying emerging fronds in a deep layer of
inactive organic material, such as woodchips. There is already evidence – in the firebreak – that the
piles of woodchips left by clearing operations in 2017 has supressed regrowth of many species, but no
certainty that Bracken is one of them. It is worth a try. If the process works, it could offer a practical,
non-invasive and cost-effective solution that could beneficiate some of the fallen timber.
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PUTTING IT TO THE TEST
The area selected for testing the proposed processes was the first 300m section from the N2 junction.
It is not only a highly visible gateway to Rheenendal, but is also largely representative of the rest of
the firebreak in terms of topography and vegetation. The area around the road junction took a direct
hit from the 2017 fire, which entirely changed its character and composition. Gone were many of the
tall trees which graced and shaded the road, and so too the tree-lined avenue which extended for
some distance along the road.
The ‘before’ picture below shows the condition of the road reserve 18 months after the 2017 fire. Initial
clearing by the GRRI team began in the same week, and extended 30 m from the road on the left and
10m on the right. Waste material was stacked at the base of the embankment, and to the outside of
the firebreak op top. [Note that the road pictured is 3m wider here than further along]

Feb 2019. N2 junction shortly before the GRRI team began initial clearing.

Oct 2019. N2 junction after initial clearing and more recent follow-up and rehabilitation work.
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PROCESS & OUTCOME
Follow-up clearing and rehabilitation work started, on a trial basis, in July, using the 2-man wireclearing team at odd intervals through to October. The worked area extend 300m, from the N2 to the
driveway near the top of the rise. Only minor work was done on the opposing embankments there,
since these are still too unstable to be subjected to disturbance.

July 2019. Embankment to the west of the road immediately before the first follow-up operation. Grasses and ground covers
are doing well, but so too the taller weeds and grasses that have to be removed. Re-emergence of Port Jackson, Blackwood
and wattle is evident in the denuded area.

The picture above indicates the conditions that were found 5 months after clearing, and immediately
before follow-up operations started.
Undesirable species – the usual suspects, mainly Port Jackson, but also Wattle, Blackwood, Gum, Pine
and some Lantana and Bramble - were uprooted by hand, with a ‘rooter’, or a tree-puller, or otherwise
slashed and treated with herbicide applied by paintbrush only. No brush-cutting was done. Apart from
a few dozen Sour fig cuttings jammed into the embankment, no propagation was thought necessary.
Heavy material was removed from the waste piles, and burnt along with a large volume of fallen
timber. Burnt fence posts were also sawed or removed, and so too a number of tree-stumps
protruding from the embankment.
Apart from felling, cutting and burning the remaining two large dead Pines, no further rehabilitation
work will be required in this area. Going forward, all efforts can now be directed towards removing
the regrowth of undesirable species at appropriate intervals. Work will be needed to keep the top
surface of the embankment clear (not visible in the pictures) and to promote complete coverage as
soon as possible, given that it is directly exposed to invasion by the dense mass of Port Jackson lying
directly behind it.
From a fire management perspective, this section of the firebreak, discounting the two Pines, is as
already as close to full functionality as we are likely to get. It is more than acceptable by any
reasonable standard, and represents a dramatic improvement over its pre-and post-fire condition.
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SOME OBSERVATIONS
Based on the test clearing performed so far, it is clear that clearing and applying herbicide by hand is,
not surprisingly, a slow and labour-intensive process, and therefore more costly than the wholesale
use of brush-cutters and foliar herbicides. However, comparing the two processes is an ‘apples &
pears’ exercise that favours ‘cut and spray’ operations in the short run, while the ‘clean and green’
approach aims for long-run benefits.
o

o

o
o

So far, it’s working. Too soon to say for certain, but in areas where IAPs have been removed by
hand and desirable species are filling open spaces, there seems to be a marked reduction in reemergence. Prioritising the full coverage of denuded areas seems essential.
Finding ways and means is a process of trial and error. Adapting methods that work on clay soils
to use on sandy soils, learning from mistakes, and finding incremental improvements in process
is important. A modified garden-fork is very useful for hauling roots out of sandy soils, but
industrial versions with a longer handle and a rounded base-plate will speed things up. Switching
to a gel-based herbicide as an alternative to mixed liquids will be tested. Hauling thick root
systems out with a vehicle-mounted winch is worth a try. And so on.
Using a two-man team is fine for test purposes, but is not cost-effective when transport and
management costs are taken into account. Larger teams will enable economy of scale benefits.
It seems that undesirables can be divided into two types: the trees – Acacias, Eucalypts and their
indigenous counterparts - which demand intensive work up front; and then the smaller species –
Bracken, Bramble and Lantana – which require persistent repetition of the same processes over a
period of years.

The most encouraging aspect is the extent to which indigenous populations are regenerating on their
own volition. All that was done to enable this was to remove foreign competition for water, sunlight
and nutrients. Almost all of the candidate species are represented in this small section of the firebreak.
If their outgrowth can be repeated elsewhere we will have every reason to be pleased.

Self-established Pelargoniums, Cobra Lilies and Tetragonia all doing well on the embankment near the N2. By clambering
over the stacked cuttings, the Tetragonia (top of frame) will aid decomposition of the stacks.
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GIVING GOATS A GO
Goats help save Reagan library from destruction as California wildfires threaten USA Today
Scorched Portugal Turns to the Goat as a Low-Cost Firefighter New York Times
“Goats are the best tool’’: grazers in high demand to reduce US wildfire risk The Guardian
California's secret wildfire weapon: Goats, sheep chew through flammable grass, brush USA Today
Fighting fire with ... goats

Euronews

Spain is using goats to prevent forest fires Business Insider
When humble goats make news around the world, perhaps it’s time to pay attention. If there is a
reason why goats are being employed to reduce the impact of wildfires around the world, but not in
South Africa, it has yet to be found. From New Zealand and Australia through Israel and the
Mediterranean to the Pacific Northwest, goats are used in a variety of ways to control the fuel loads
which sustain wildfires. South Africa has an established goat farming industry - from countrywide
subsistence farming to sophisticated operations exporting semen and embryos - but there is precious
little evidence of them being systematically used as biological control agents.
WHY GOATS?
Goats have qualities which set them apart from other domesticated herbivores, and make them
eminently suitable for clearing or controlling undesirable vegetation o

o
o
o
o

o

They are both browsers and grazers. They are bipedal, and will stand on their rear legs to reach
vegetation up to 2m from the ground. They may also co-operate; one pulling down branches for
others to feed on. They are surprisingly good at climbing trees. Also cars and buildings.
On the ground, they are nimble and sure-footed; capable of foraging on steep or broken ground
that would intimidate larger herbivores and humans alike.
Being ruminants, they have digestive systems that rely on fermentation to break down complex
carbohydrates. Around 80% of the seeds they consume are sterilised in the process.
Like giraffe, they have prehensile tongues, capable of grasping thorny material and directing the
edible parts into their mouths. They have no upper front teeth; a ridge of cartilage serves instead.
Although they are reputed to eat almost anything, they are in fact no less selective than antelope,
and will always begin with the sweetest shoots on the branch. Nonetheless, when deprived of
forage they will try anything that appears remotely edible.
A goat may consume up to 5% of its body weight per day. According to Australian sources, Wattle,
Blackwood, Port Jackson and Eucalypts are palatable to goats. Against that, Bracken fern,
Lantana and the fallen leaves of Sugar gum are known to be toxic.

The simple fact that goats are being used so widely overseas, and that their use is expanding, suggests
that it must be considered efficient and cost-effective, but it is difficult to pin down the advantages in
empirical terms. A US study which analyses the comparative benefits of using goats vs machinery to
clear and maintain road medians points to goats having an advantage in certain, but not all cases.
Some of the benefits that goats might offer, to the environment for example, are not measurable,
and the outcomes produced by mechanised work-teams and goats respectively are not comparable.
(Three operations are required to cut, stack and burn vegetation and convert it to ash, while goats
consume most, but not necessarily all vegetation, and convert it to manure).
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With respect to the firebreak, the ways in which goats could be used effectively might include o
o

Pre-clearing. Reducing the mass and density of vegetation before re-clearing must be of some
benefit, especially where difficult species such as American bramble are present.
Maintenance. It is quite possible that goats will provide an effective, non-invasive option for
trimming and reducing common weeds and dried grasses.

Based on their use in Portugal, Spain and north-west USA, the application in which goats are most
likely to outperform is in simple fuel load reduction; removing hazardous fine fuels and undergrowth
in heavily vegetated areas, such as those to either side of the firebreak.
PRACTICAL MATTERS
Goats are notorious escape artists. For targeted grazing they are usually confined by electrified net
fencing, which obliges them to eat whatever grows there. Where they are grazing near a busy road,
keeping them confined will be all the more important.
Although the Western Cape has the lowest reported incidence of stock theft of all the provinces, there
is little doubt that goats near a road might present an irresistible temptation. This calls for the use of
a goatherd, whose duties, apart from tending to the goats, would also include clearing toxic plants
from areas to be grazed and opening up pathways for the fencing.
Flocks of 1,000 or more goats are used to clear large tracts of land overseas. Other operations involve
as few as 10-20 goats deployed in small areas - like back yards and servitudes - but the underlying
principle is to crowd the target area with far more animals than it could normally support, and then to
move them on as soon as the desired level of clearing is achieved. For purposes of the firebreak, a
flock of around 50-100 goats would probably be manageable and economical, but since this is
essentially a trial, it may more prudent to begin with 10 to 15 and to allow the herd to grow organically
if there is evidence that they are producing results.
Indigenous Veld Goats (IVGs) would be the breed of choice for targeted grazing; they are meat goats
which, being larger and heavier than dairy goats, simply eat more. Unlike improved breeds which are
selected and bred to meet human ideals, IVGs are bred to preserve their inherent characteristics;
excellent fertility, outstanding maternal and flock instincts, and tick, parasite and disease tolerance.
Of the four IVG eco-types, Xhosa lob ears would appear to be best adapted to local conditions.

(Left) A family of Xhosa lob
ears goats. They are robust
animals that can weigh up to
100kg at maturity.
(Source: IVG Newsletter)
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A FOUR-YEAR PLAN
WHY FOUR YEARS?
Completely eradicating IAPs is a process that could take 10, 20 or even 40 years. For so long as there
are viable seeds left in the soil, alien species are capable of making a comeback. Nevertheless, the
number ‘four’ is relevant in the sense that it represents, more or less, the number of years - after initial
clearing - in which frequent and intensive interventions can reduce emergence to a level at which
more casual maintenance is capable of preventing re-infestation.
Our first objective is to destroy the root systems which support regrowth. Once this has been
achieved, all subsequent growth has to come from the seedbed. Excluding external factors - fire and
soil disturbance for example - this emergence usually has something resembling a half-life; it tends to
decline each year as the population of viable seeds declines.
This is to explain the proposed allocation of resources over the four year period, which is heavily frontloaded. As much as 50% of all the work contemplated should be done in the first year, and half of that
again in the second, leaving a quarter to be split between the final two years. The intention is not only
to inflict as much damage as possible on the alien population as soon as possible, but also to roll the
process of re-population in behind it. Work in the final two years will then be largely reactive; directed
either by the re-emergence of IAPs, or by the need to support replacement populations as required.
WHO DOES WHAT, WHERE?
To identify and track what needs to be done, and where, the area covered by of firebreak was broken
into 11m x 100m rectangles, and each of these assigned a value representing the level and type of
work required, at assumed level of difficulty. This was transposed to a schematic which uses colourcoding to indicate at a glance what needs to be done, where. This schematic will serve as the
‘Production Bible’ which can be used to determine priorities and to track progress over the duration
of the project. It will also be used as a primary reference for purposes of budgeting.
[The schematic is included as Appendix ‘C’ ]
There are 5 defined levels of work. Tallying the number of blocks representing each level provides the
relevant areas, in m2 or ha, for the work outstanding at that time. This provides a standardised, moreor-less empirical method of calculating potential costs and allocating resources. It will also provide a
mechanism by which to measure progress over time.
As to the ‘Who’ part, the work levels themselves suggest the degree of competence and capability
required. Work at the highest two levels would best be performed by 11 or 22-person teams similar to
the GRRI team that performed the initial clearing. They should be self-sufficient, fully equipped and
trained in the use of foliar herbicide.
Work in the middle range could be performed by smaller teams - such as the ‘Alien Buster’ crew, or
any number of independent contractors presently doing similar work for PG Bison, Eco-Furn, housing
estates and private landowners. This work involves slashing and clearing, and manual herbicide
application at a moderately intensive scale, and will require some degree of supervision and direction.
The more routine type of work required at the lower two levels - essentially hand-clearing, manual
herbicide application, planting and propagation, assisting with burning, clearing of timber and such can be done by an ad hoc crew of un-skilled labourers working under close supervision. This is
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WHO DOES WHAT, WHERE? (cntd.)
consistent with the work done by our 2-man team, but it would have to be increased to 6 to 8 men in
order to reduce the per-capita costs of transport and supervision. This would not constitute fulltime
employment, but would offer in-fill employment for workers already employed for odd days of the
week by landowners in the area.
BROAD APPROACH
The schematic shows that the amount and type of work required differs from one area to the next
along the length of the firebreak. From a management perspective this implies that a linear operation
- starting at one end of the break and working towards the other - is not practicable, since it would
necessarily involve switching teams or functions from one area to the next.
As an alternative, we propose to start with the best and worst areas simultaneously, using a large selfsufficient team (11/22 persons) to do intensive clearing in the most difficult areas, and the ad hoc team
working under close supervision to do manual re-clearing and propagation in the better areas. It would
also imply that the more costly large-scale operations are used on a short-term basis, leaving the
longer-term work to smaller teams.
With the heavy lifting out of the way, the ad hoc team, assisted where necessary by other small
specialist teams, can then be applied in a more flexible and responsive manner. Where they work, and
what they do, will have to be guided by the re-growth rate of undesirable species on the one hand and
the speed of propagation on the other. At one end of the firebreak - the test zone at the N2 - we will
be working with an area where IAPs are generally under control, and desirable species are wellestablished. At the other end, near Phantom Pass, we will be starting with the moonscape that was
left after a forest of Blackwood and Eucalypts was cleared. There is very little ground vegetation to
work with, and IAPs are expected to run rampant.
As a basic principle, areas that are cleared and where indigenous populations are starting to take hold
should not be allowed to regress. Before new areas are cleared, those previously cleared must first be
checked and re-cleared as needed.
KNOWN UNKNOWNS
Among the uncertainties that will have to be accommodated during the next four years are weather
conditions, and the likelihood that major road repairs will be undertaken by the provincial
government.
In the event that heavy rainfall over short periods follows the current period of drought, as often
happens, work on steep slopes, or that involves soil disturbance, will have to be limited or suspended
to prevent erosion. If necessary, erosion mitigation work may also have to done on embankments and
slopes that have not fully recovered from the fires.
We have learned that repair work on the tar surface, and widening of the road shoulders may take
place within two years or so. If so, then it will be essential that we liaise with the contractors on an
ongoing basis to avoid any interference or conflicts. Until work on the shoulders is complete, it would
make little sense to clear, or put too much effort into the 2-3m on either side of the tar.
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AND BEYOND
The primary objective of this project is to establish an effective strategic firebreak in Rheenendal
South. In so doing, we hope to demonstrate that greenbreaks offer a viable alternative to free-cleared
firebreaks, and that there may be practical, environmental and economic benefits to their use on a
wider scale in the Garden Route.
Looking beyond the immediate objectives, there is more that needs to be done. On completion, the
Rheenendal firebreak should be capable of stopping or retarding fires up to the 80th percentile or
thereabouts, but it must be recognised that it would almost certainly not be capable of stopping fires
of the magnitude of the June 2017 fire. Achieving a level of functionality that could deal with fires
above the 95th percentile requires that the firebreak must be supported by modification of the
landscape around it.
If there is one common factor identified in all of the post-fire reports into the Knysna Fires, then it is
the extent to which high fuel loads contributed to the intensity of those fires, and in turn, the degree
to which invasive alien plants contributed to those fuel loads. For so long as the Rheenendal firebreak
represents a 50m-wide channel cut through a dense mass of invasives, its ability to offer full protection
will remain in doubt.
Invasive alien species impact on both environmental and fire management priorities. Having launched
a compliance drive some two years ago, national and local environmental authorities are currently in
the late stages of the processes required to enforce compliance by identified landowners in the region,
including Rheenendal South. Compliance in the case of environmental legislation requires the
implementation of an approved program to remove invasive species which includes those that
contribute most to fuel loads. Immediate success is by no means guaranteed; it may take years to
resolve cases which are referred to the courts, but the willingness of the authorities to take action is
commendable.
Although fire management authorities are also supported by national and local legislation which
provides them with powers of enforcement, procedural issues and questions of jurisdiction are
presently hampering efforts to improve levels of compliance. The Southern Cape FPA is currently
engaging with the courts and municipal structures with a view to clearing the channels through which
enforcement processes can proceed. For fire management purposes, compliance requires the
establishment of firebreaks along the external boundaries of affected properties.
Were either of the agencies to succeed in bringing landowners into compliance with the applicable
legislation, this would be of immediate benefit to the Rheenendal firebreak. Reducing the height and
intensity of fires that approach the firebreak will greatly enhance its ability to contain them.
If enforcement represents a metaphorical stick, then the SCFPA is also working towards the ability to
dangle a carrot in certain cases. There are two elements to this o

In a previous section of the proposal it was suggested that a wide, well-positioned strategic
firebreak offers potentially greater protection to an area than any number of smaller boundary
breaks within. The maths is straightforward: a fire which generates sufficient radiant or
convective heat to carry it over 25m of open ground will pass over ten 20m breaks in succession,
but would be stopped by the first 30m break it encounters. The example is simplistic, but the
principle is sound, and provides an argument for the use of large strategic breaks in areas
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where environmental concerns, difficult terrain, or clusters of smaller properties militate against
the use of boundary breaks.
o

The NFVVA provides that exemption from the requirement to construct firebreaks may be
granted to a landowner, or groups of landowners where there is good reason to do so GUIDE TO THE INTERPRETATION AND IMPLEMENTATION OF THE NATIONAL VELD AND
FOREST FIRE ACT NO. 101 OF 1998

Duty to prepare and maintain firebreaks
137. Section 12(1) requires an owner where there is a risk of veldfire to prepare a
firebreak on his or her side of the common boundary with adjoining land; note that this
refers to neighbours, and not to boundaries within the owner’s land. The firebreak need
not follow the common boundary if neighbours agree to locate it elsewhere (Section
12(7)). This offers the flexibility needed to adjust for problems such as difficult terrain.
143. Finally, section 12(10) allows an FPA to make its own rules for firebreaks, which
require the approval of the Minister and bind members to the new rules rather than the
provisions of the Act.
Exemption from duty to prepare and maintain firebreaks
148. This section gives the Minister the discretion to exempt an owner or group of
owners from the firebreak duty, but he or she must have good reason to do so. The FPA
must be consulted before making any exemption. One clear example is where the
Minister approves the rules of an FPA where those rules may allow certain owners to
do without firebreaks, but the veldfire management strategy in such cases would have
to assure that fire risk is adequately managed without those firebreaks.

This suggests that where an FPA is able to identify areas in which fire risk can be ‘adequately managed’
by the placement of strategic firebreaks on the outer perimeter, or in conjunction with existing natural
firebreaks and man-made features, then the landowners within may be relieved of the duty to prepare
boundary breaks. This would not only benefit landowners whose properties do not lend themselves
to the use of boundary firebreaks, but would also provide a potential source of funding for the
strategic breaks; by virtue of the relief being made conditional upon a proportional contribution to
the costs of the external breaks.
In practice, the Minister’s approval is not easily granted, and there are several hurdles that must be
cleared. The first is that all landowners within the exempted area must be members of the FPA and
subject to its rules. It also requires the consensus of all affected landowners, which may take a lot of
stick and a lot of carrot. Whatever the case, the SCFPA is working to establish a practical and legal
framework in which strategic firebreaks - including greenbreaks and buffer zones - may play a greater
role in the implementation of Integrated Fire Management objectives in the local landscape.
Integrated Fire Management (IFM) is essential. Reducing the risk of serious fires can only be achieved
at a landscape level, and requires action across a range of sectors, scales and interest groups.
The Knysna Fires of 2017. Learning from this Disaster [3]
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FUNDING REQUIREMENTS
The term ‘Funding Requirements’ envisages two forms of support o

Practical, non-cash support in the form of supervised labour, equipment and materials typically
provided by EPWP entities (e.g. Working on Fire) via the SCFPA, to be applied, in the main, to
areas which require intensive intervention of a routine nature. We are reasonably assured of
receiving this support through funding to be made available to the SCFPA.

o

Cash funding to be made available for the labour, materials and incidental costs of smaller teams
to be applied to non-conventional work under the guidance of the RFMU. This constitutes the
balance of the funding required to complete the firebreak over the next four years.

To assess the feasibility of greening firebreaks we must necessarily account for the total cost of the
operation - cash and non-cash alike - in order to draw fair comparisons with the equivalent costs of
standard clearing operations. Where subsidised resources, such as EPWP teams and herbicides are
included, these must be accounted for at market rates in order to determine the true cost of the
operation. The objective is to arrive at a reliable measure of the costs of clearing and greening in the
local environment.
FYNBOS FIRE GUIDELINES
The FynbosFire publication ‘The IFM Handbook’ provides a useful guideline for estimating the costs
of establishing and maintaining firebreaks in the Fynbos Biome (p123). These are expressed as persquare-metre costs for veld of three different ages and for thick bush. To bring them up to date, the
2014 costs given were adjusted to 2019 prices using the corresponding movement in Headline CPI.
For the sake of simplicity no forward-looking CPI adjustments have been made.

These guideline costs have been used firstly to estimate the annual and cumulative costs of
establishing and maintaining a conventional 21.6ha firebreak over a 10-year period, which provides a
baseline cost against which the comparitive costs of establishing a greenbreak can be measured. The
actual costs of conventional clearing done so far confirms that the FynbosFire guidelines are very
much in line with reality.
The guideline figures have also been used as a reference for estimating the costs of conventional
clearing necessarily included the in the establishment of the greenbreak.
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The spreadsheet below sets the FynbosFire guideline costs for a conventional 21.6ha firebreak against
the combined historic and forecast costs for the Rheenendal Rd. break. In short, it suggests that the
relative excess costs of the greenbreak - on a cumulative basis - will peak in the 3rd year of operations,
whereafter they decline to breakeven in Year 7 and show significant savings through to Year 10.
Equally important is the fact that, on completion, the annual maintenance costs of the greenbreak
should fall to a level that is eminently affordable to the RFMU, the private landowners concerned and
the WCPG, the custodians of the road reserve.
[Note that the spreadsheet below has been truncated for display purposes. A full version is attached as Appendix “D”]

ACTUAL COSTS
The historic cost of the GRRI team provided by the SCFPA was calculated using the number of days
worked, known labour costs and standard provisions for transport, equipment and consumables. In
the case of the EcoFurn team, which cleared an area larger than originally intended, their known daily
costs were multiplied by a pro rata allocation of time spent on the firebreak. Costs of herbicide, at
retail prices, were calculated by the coverage formula applicable to the herbicide used.
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Costs incurred by the RFMU in respect of rehabilitation and the testing of manual follow-up
operations are as actually incurred, and exclude the costs of purchased equipment, which were
capitalised. The amount shown as Admin & Supervision is a provision for 350hrs at the SCFPA
standard rate of R100 per hr which is appropriate to time spent on site and travelling back and forth,
but excludes time spent on liaison, research and the preparation of this proposal.
COST FORECAST
The amount shown as SCFPA follow-up costs during Years 2 and 3 is the balance of the guideline
amount allocated to initial clearing after deduction of Year 1 costs, split between Years 2 and 3 in the
ratio 2:1. This is in keeping with the notion that the bulk of the work remaining will be tackled in the
first year of follow-up operations, with longer intervals between follow-ups in Years 3 to 5.
The amount of R240 000 provided for manual follow-up operations in Year 2 equates to around 60
man-days per hectare, which in turn requires that each man must average 160m2 of clearing per day.
That is an ambitious target for the first year of clearing, and will probably not be achieved in full.
However, provided that the quality of clearing is maintained and that the primary sources of IAP
regrowth are neutralised, it should serve to break the back of IAP re-emergence, which will make life
far easier going into Year 3, when the daily target will double to 320m2 per man-day.
Supervision and administration costs follow the pattern above; (Rn) in the first year, ½ (Rn) in the
second and ¼ (Rn) for each year thereafter. At the SCFPA standard rate of R100 per hr this allows for
3hrs of personal supervision per day for 200 working days, or some permutation thereof. Supervision
will have to be reasonably intensive in the early days of each different operation in order to establish
procedures and standards. There is a R5 000 allowance for administration costs in Year 2, reducing in
subsequent years. This relates, in the main, to payroll administration and statutory deductions.
The amount of R30 000 budgeted for rehabilitation is intended to cover the cost of tree-felling,
clearing and burning. If funding allows, an excavator for one day to break up the stacks of heavy
timber lying between km 0.3 and 0.6 W would be a nice-to-have.
FUNDING REQUIREMENTS
The total cash or ‘in-kind’ requirement amounts to R 704,000 over the 4-year period. The term ‘in kind’
refers to the loan or provision of unequipped labour that is capable of being trained in the
identification of species and their respective control methods. This might include teams from PG
Bison, SANParks (particularly in respect of the Sand Fynbos zone), Knysna Municipality, the district
municipality or the provincial government, amongst others.
Where ‘in kind’ resources are provided, the economic value of such will be deducted from cost
forecasts and funding required, and added to historic costs.
Included in the follow up costs, but actually incurred during the initial clearing phase are amounts
intended to reimburse the RFMU for the costs of rehabilitation and follow-up tests. These expenses
were incurred in good faith to supplement initial clearing, and have all but exhausted the FMU’s war
chest, which is intended to fund response efforts in the event of large fires within the FMU and
adjacent areas. The FMU will continue to support the firebreak project with the provision of
equipment and available resources at no charge, but in order to do so it is essential that its cash
resources be replenished.
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FINANCIAL CONTROLS
All cash funding provided to the FMU must be routed through the accounts of the SCFPA or ARC, or
both. Both of these are registered Non-Profit Companies and are subject to annual audit or review
processes. The FMU’s banking facilities are housed in the ARC, and there are existing controls which
require review and approval of major expenses by all four of the appointed directors. If so required,
the ARC will open a segregated bank account through which to conduct all transactions related to the
firebreak.
REPORTING
There are two documents included as appendices to this proposal which will be used to monitor
progress on the ground on the one hand, and expenditure on the other. Both will be maintained as
active records of the practical and financial aspects of the project, and will updated as frequently as
possible until the work is completed o

The first is the Schematic representation of the firebreak (Appendix ‘C’) which will be used to
track progress, or regression, as the case may be, across the length and width of the break. There
is a subjective component to assessing the scale of work required in individual areas, so photos
from our gallery (some shots 700 at present) may be used to show changes from one period to
the next;

o

The second document is an expanded version of that used to set out the funding requirements
above, which is attached as Appendix ‘D’. This document will be updated quarterly to show o
o
o
o
o

Funding provided by all sources, in both economic and cash terms;
Historic cost to date;
Estimated cost to complete, and estimated total cost;
Balance of funding required, and;
Major deviations from previous cost estimates.

Updates will be distributed to all parties having an interest in the firebreak, whether financial or
otherwise, without restriction.
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APPENDIX A: CANDIDATE SPECIES
GRASSES are likely to form the bulk of the vegetation retained in the firebreak. There are any number
of species already present, most of which will be left in place provided that they do not have any
characteristics which might threaten the integrity of the break. Among the more common grasses
which will either be allowed to remain, or otherwise encouraged to spread, are the three listed below,
all of which are also popular lawn grasses. Once established, areas given over to grasses may be
maintained by grazing; this will both stimulate fresh growth, reduce any accumulation of dry material
and help to suppress the re-growth of undesirables.
Kikuyu grass (Pennisetum clandestinum) has all of the characteristics required for use in a firebreak.
However, due to its aggressive tendencies and its classification as an IAP in wetland areas, it is
generally unpopular with conservation bodies. There are already large stands of Kikuyu in the
firebreak, particularly in areas previously used for grazing, which will be left in place. Although the
ridge line is by no means a riparian zone, the Kikuyu will be monitored and removed in places where
it could potentially invade conservation areas.
Buffalo grass (Stenotaphrum secundatum) is the closest indigenous species to Kikuyu, and is very
similar in appearance during early stages of growth. Unlike Kikuyu, it tends to dry out during dry
spells, suggesting that it should be grazed from time to time. There are many existing patches of
Buffalo in the break; very often these are intermingled with Kikuyu. Buffalo grass will readily invade
adjacent areas when given the opportunity. Like Kikuyu it is easily propagated, using either blocks of
sod or individual rhizomes.
Kweek / Couch grass (Cynodon dactylon) is a well-known lawn grass. It is a widely-distributed and
adaptable species that spreads well, forming dense mats of fine-leafed grass. Although it is lowgrowing, it produces fine dry stems in late stages of growth. It is more inclined to grow in and around
other species than either Kikuyu or Buffalo, and is already present near the roadside in most areas.
GROUND COVERS are loosely defined as low-growing species which are capable of spreading into
open spaces, forming fully-covered contiguous areas. They are particularly useful on steep slopes or
where thin or poor soils inhibit the growth of other species. As with the grasses, there are any number
of ground cover-type species to be found in the break, two of which have been identified for
propagation.
Sour fig /Hottentots fig (Carpobrotus edulis) A trailing succulent with fleshy triangular leaves. Often
used in firebreaks or to stabilise sandy soils. It is easily propagated and spreads well. Will be especially
useful on rough ground and embankments. Said to become soapy and slippery when crushed, making
it unsuitable in areas where vehicle or foot traffic may be likely.
Gousblom / Cape weed / Cape Marigold / Botterblom (Arctotheca calendula) A common flowering
ground cover often found near road verges and disturbed areas. It produces daisy-like yellow flowers
on short stems and has spreading grey-green leaves that tend to lie flat to the ground. It is just one of
many similar-looking species which are easily mistaken for one another.
It is said that the easiest way to grow Gousblom is to plant a lawn. It thrives in slightly acidic soils, is
hardy and spreads easily, and will be most useful in areas closest to the road verges.
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SHRUBS & FLOWERING SPECIES have been included for the sake of diversity. Some provide forage
for honeybees, others may only add colour, but the inclusion of species that will not diminish the
utility of the break is vital to the interests of erosion control, biodiversity and sustainability. As with
the grasses and ground covers, the list does not include any of the hundreds of smaller plants which
will be left in the break.
Kinkelbossie (Tetragonia fruticosa) A sprawling, scrambling or erect shrub with fleshy leaves, well
adapted to sandy soils, and is easily propagated. Used for dune stabilisation. Will be useful for
stabilising embankments and on the steeper slopes of the firebreak. Its cousin, Tetragonia decumbens
has been identified on the slopes of the ridge, and will be preserved if found higher up.
Coast Pelargonuim (Pelargonium capitatum) A low-growing, spreading plant with fleshy leaves that
produces pink flowers in season. It is growing vigorously in the vicinity of the N2, and appears to be
well-adapted to the local soils and climate.
Summer Watsonia (Watsonia Pillansii) A fire-tolerant plant with lance-shaped leaves, clumps of
which already appear in the firebreak, producing striking orange flowers. Although it can grow well
above knee height, it could be allowed to form isolated clumps in non-critical areas.
Cobra lily (Chasmanthe aethiopica) A small deciduous plant that produces spikes of orange flowers. It
multiplies readily, is easily cultivated and well adapted to coastal conditions.
Krantz Aloe (Aloe arborescencs) Krantz aloe develops into a multi-headed shrub 2 -3m high with
long, thick grey green leaves arranged in rosettes. The leaf margins are armed with conspicuous pale
teeth. It is easily grown from cuttings and grows well in full sun on sandy soils. It is not an obvious
choice for the firebreak, but large-growing aloes may be useful where barriers may be required,
particularly on the outer edges of the break in tricky areas.
This list is by no means complete. It is quite likely that other potential candidates will be discovered,
either in the firebreak or nearby, which may be adopted for propagation once they have been
identified and their characteristics determined.
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This list includes those species classified by the Dept. Environmental Affairs (now DEFF) as invasive
alien plants, and those indigenous species which are considered unsuitable for use in a greenbreak. In
the case of the listed invaders, there are control methods which are approved and recommended by
DEFF, from which we have selected those considered most appropriate or effective based on past
experience. Absent any recognised control methods for indigenous species it would be best to start
with the least invasive method possible, and then to progress to the use of hand-applied herbicides
only if necessary, using types and mixing ratios applicable to declared invaders having similar
characteristics.
INVASIVE ALIEN PLANTS
Black wattle ( Acacia mearnsii ) A common, hardy invasive tree which is widely distributed across
the Garden Route. It is typically found along roadsides, train lines and river banks, and readily invades
natural and man-made clearings. It occurs in all parts of the firebreak.
The most challenging feature of this species is that it generates large quantities of seeds, which may
lie dormant in the soil for 40 years or more. Germination is usually triggered by fire or soil disturbance,
which may produce thousands of seedlings over a few square metres. Unless treated with herbicide,
the stumps of felled trees will produce new shoots from the base of the stump.
For all that it is a major pest, wattle is one of the easiest to remove physically. Juvenile plants can be
pulled by hand, a tree-puller can be used for adolescents, and a vehicle-mounted winch to uproot trees
with stems up to 10cm in diameter. Once uprooted, the plants die, leaving no residual root system to
support re-growth. It should never be necessary to use foliar spray on Wattle in the firebreak.
Treatment of regrowth from cut stumps: 2% Garlon 480 : Diesel by paintbrush
Australian blackwood (Acacia melanoxylon ) Blackwood trees occur throughout the Rheenendal
area, and are well known for their tendency to fall over in wet & windy conditions. The 2017 fire
destroyed dense stands of Blackwoods between Km 0.8 and 2.2, but did not reach a belt of mature
trees which remained on the eastern side of the road in the final 500m of the firebreak, which have
now been felled.
Blackwood produces wind-borne seeds, but also pushes out long roots from which sprouts (‘suckers’)
persistently emerge. Juveniles produced by seeds may be hand-pulled, but those growing from root
matter have a tendency to snap off at the base, leaving the root system intact. It is difficult to
distinguish between the two, so to avoid snapping, all juveniles should be lifted with as much root as
possible, with a rooter or tree-puller. Sprouts growing from previously cut stems which cannot be
lifted should be sliced off the stem along with a section of bark, and the exposed area treated with
herbicide. Slashed stems should also be treated.
Treatment of cut stumps & debarked stems: 2% Garlon 480 : diesel by paintbrush
Foliar spray for dense juvenile emergence: 4% Confront : water & .05% wetting agent (Actipron)
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Port Jackson willow (Acacia saligna) Prior to the 2017 fire, Port Jackson had seldom been seen in
the Rheenendal area. There must have been a large stash of dormant seeds in the ground which were
triggered by the fire, because a dense population has emerged near the N2 junction, and there are
also scattered stands around Km 2.5
Natural propagation of Port Jackson is similar to that of Blackwood; saplings emerge from seeds, or
along the length of suckers. As with Blackwood, juveniles should be lifted with sections of root intact,
in sandy soils. Stems and stumps to be treated. Foliar spraying should not be necessary in the
firebreak at the current population level.
Treatment of cut stumps & debarked stems: 2% Garlon 480 : diesel by paintbrush.
Eucalypts (Eucalyptus spp.) There are several eucalyptus species in the Rheneendal area, among
them Saligna (E.grandis) and Karri gum (E.diversicolor) which are emerging in the vicinity of former
or existing plantations. Gums are aggressive invaders which emerge in large numbers and grow
vigorously. Like the Acacias, they produce large quantities of seeds, and are also capable of regrowing from cut stems and stumps.
Small groups or isolated trees pose little fire risk provided that lower branches of the trees and ladder
fuels are removed. They are of considerable value to Cape honeybee populations.
Hand pull, or use a tree-puller on juveniles at the earliest possible age.
Slash adolescents to 100mm height, treat stems with 2% Garlon 480 : diesel by paintbrush
Alternative 3-3.5% Lumberjack (Triclopyr 360) : water immediately after slashing.
Pines (Pinus spp.) Prior to the 2017 fire there were several colonies of Pines which survived the 2010
fire, along with a number of individual juveniles which popped up randomly in several areas. The only
large pines remaining are those that are dead, but still standing. Emerging babies can easily be handpulled and larger ones slashed a bush-knife. No herbicide should ever be used to control Pines.
Lantana (Lantana camara) Described as one of the worst weeds in the world (ARC), Lantana appears
to be confined to the southern part of the firebreak, and appears in scattered clumps from the N2 to
Km 3.0. The plant is toxic to browsers and is also allelopathic.
It is notoriously difficult to eradicate. Slashing or herbicide treatment may apparently appear to kill
plants but they will soon recover from the seed bed or cut stems. Oddly enough, it does not appear to
be too deeply rooted; plants of up to 1m have been successfully wrenched out of the sandy soil.
Treatment of cut stumps 2% Hatchet (Imazpyr 100g/l SL) : water by paintbrush.
American bramble (Rubis cuneifolius) Also notoriously difficult to eradicate, clumps of Bramble, a
thorny, spreading shrub, occur along the length of the firebreak, particularly in the road reserve areas.
Manual removal is difficult due the long thorny stems it produces. This is apparently of little concern
to goats, which are partial to Bramble and browse the young stems, and the leaves of older ones.
Bramble will persistently regrow from slashed and treated stems. Controlling it appears to require
even more persistent slashing and treatment. If allowed to grow to any height it will impede free
movement on foot in the firebreak. As in the case of Bracken Fern, eradication requires a 5-year
commitment.
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American bramble (cntd)
It may be possible to slash the stems, expose the root system – described as ‘thick’ – and to winch
them out. Some experimental work with slashing & herbicides may be required. Foliar spray may be
used on primocanes at +75 cm growth between Dec - Apr. The recommended product is a selective
herbicide which is certified for use in conservation areas.
Foliar application : Brush-off 2.5 g : 10l water + 50ml crop oil
Madeira vine (Anvidera cordifolia) This plant appears to be spreading across the Rheenendal area. It
is an aggressive and vigorous vine which is capable of overwhelming and smothering trees up to 30m
tall. All parts of the plant are capable of generating new growth. Although it presents no particular
threat to the firebreak, it will be removed wherever possible. There are 3 known areas of infestation,
one of which, near the N2, was removed by digging out entire plants, together with their corms, and
burning all of it.
Spanish reed / Giant reed ( Arundo dorax) An unusual find in the area, this reed holds the trophy for
rate of regrowth – some 4m in 7 months. There is a single patch of reed in a prominent position at Km
1.8. Control by digging or ploughing is not possible there, so they will need to be slashed down to a
height of 100mm, allowed to re-grow to 300mm and then sprayed with a Glyphosate-based product.
Treatment to be repeated until the plants succumb.
Inkberry (Cestrum laevigatum), Scotch thistle (Cirsium vulgare) and Castor oil plant (Ricinus
communis) are other invasive species which have been identified in the break and which will be
removed wherever found, along with any other more obscure IAPs found.
INDIGENOUS SPECIES
Indigenous plants which grow much above knee-height must be removed in order to retain the
integrity of the firebreak. These are generally not found in significant numbers in the area burned by
both the 2010 and 2017 fires, however there are clusters of common indigenous trees and shrubs
emerging between Km 1,2 and 2.0 (W) which will need to be controlled.
These include Cape Beech (Rapanea melanophleoes), Tree Fuschia (Halleria lucida), Poison starapple/Tolbos (Diospyrus dicrophylla) and various members of the Taaibos (Rhus) family. Most of these
share the characteristics of the Acacias; they capable of re-generating after fires, coppice readily and
can withstand periods of drought. Absent approved control measures for these species we will begin
with manual removal, and progress to herbicides only where their use is unavoidable.
There are members of the Eragrotis and Pennisetum families of grasses which tend to grow to 1.5 m
and cure, or dry-out, when mature. These occur most frequently near the road verges and open areas
further in. Removal is generally simple; these grasses form clumps with dense but shallow root-balls
which can easily be lifted with a hoe. Clearing should only be done where there are other evergreen
grasses or groundcovers ready to occupy the cleared space. The root-balls and sods can be flipped
and left to decompose in situ.
Any less-common tree species, or other plants which could survive transplanting will be offered to the
Phantom-Homtini Conservancy, or nurseries in the area.
Page | 46

APPENDIX C: SCHEMATIC

Page | 47

APPENDIX D: FUNDING MODEL

Page | 48

