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Introduction

Native grasslands left entirely to themselves, as wilderness, suffer from a number of problems.  If their nature, health and species-diversity are to be sustained, management is generally necessary.  A variety of management measures are available, including grazing, harvesting of grass-seed, herbicides, coring to aerate the soil, and fire.

Hot fires are seriously destructive.  They may have a role to play in the absence of humankind, but in the contemporary world they are a harsh, dangerous and impractical measure.  Cool fires, on the other hand, can be an effective element within the land manager's tool-kit.  There's also reasonably well-documented evidence that cool burning by aboriginals was an important factor underlying the quality grasslands and woodlands present in south-eastern Australia when white man arrived.

These notes are written from the viewpoint of:

•
a conservation-oriented land-manager 
(although some aspects may have some relevance to native pasture management as well)

•
of native grasslands 
(although some aspects may have some relevance to woodlands as well)

•
on the south-eastern tablelands of NSW 
(although some aspects may have some relevance elsewhere as well).

These notes begin by tackling the questions of the possible reasons for using cool burning, and the threats, vulnerabilities and resulting risks that need to be taken into account.

They then consider the planning and preparation phases of a cool burning activity.

The operation is then broken into the phases of light-up, front control, containment and close-down, operational monitoring, and retospective monitoring. 

Purpose

Cool fires have a number of potentially positive impacts.  Commonly, all of these factors will be in play to at least some extent, but one or another of them will be foremost in the land-manager's mind:

•
reduce fire-load, in order to lower the likelihood of a hot fire occurring

•
return nutrients to the soil earlier than would otherwise have happened

•
advantage species, specifically relatively fire-resistant species over fire-averse species.
Commonly, native forbs and grasses are more tolerant of cool fires than non-native species

•
reduce a dominant species and thereby stimulate more species-diversity.
In particular, species such as Poa lab. in moist areas and Themeda australis in drier areas may be so successful that few other species of grasses or forbs may survive

[Query:  do cool fires contribute to carbon-sequestration, or the opposite, or are they neutral?]

Being clear about the primary purpose can help a land manager in determining whether cool burning is appropriate.  If so, it can help assist in the design and conduct of the burn.

Threats, Vulnerabilities, Risks

Cool fires have a number of potentially negative impacts.  

•
important vegetation may be harmed or destroyed.  The vegetation may be grasses or forbs, or larger plants i.e. bushes or even trees.  Examples of potentially serious management problems include:

•
rare or uncommon native species that are not fire-resistant and for which no local seed-bank has been established

•
established pioneer species whose removal would set back recovery that is already in progress

•
species that protect or harbour other species of plants or animals

•
important fauna may be harmed or destroyed.  Larger fauna are generally sufficiently mobile to escape, and the intensity of the smoke generated should not be harmful to birds.  On the other hand, bacteria, many insects and even some reptiles are likely to be killed 

•
fixed property within the site may be damaged, particularly fencing, but potentially power-poles and buildings as well

•
mobile property within the site may be damaged, particularly fire-control equipment

•
property beyond the site may be damaged, such as a neighbour's improved pasture, but also fencing, power-poles and buildings

•
human health, wellbeing and even life may be affected, by fire, by smoke, by water, and through the use of fire-control equipment.

Needless to say, risks arising from the threat of fire impinging on these vulnerabilities need to be managed.

Risks arising from threats other than fire also need to be considered, such as:

•
in fragile environments, damage from excessive movement of many people's booted feet

•
equipment such as quad bikes may impact on sensitive vegetation

•
boots, quad-bikes and fire control equipment may carry foreign seed onto the site

Planning

For the reasons outlined above, it's essential that a cool burning activity be planned, not ad hoc.

The following outline planning process is suggested, in order to provide a foundation for the subsequent discussion of preparation and operations:

•
Clarify Purpose(s)

•
Identify Key Risks

•
Plan for the Management of Key Risks

•
Identify the Conditions that indicate and contra-indicate proceeding with the burn

•
Identify Human Resources needed

•
Identify Equipment and Suppliers needed

•
Identify information that is needed before, during and after the burn

A fuller checklist is attached.

Preparation

In order to ensure that the activity is both successful in achieving its purpose, and that the risks are appropriately managed, some preparatory work is needed, prior to the operation commencing.

Areas in which investment is needed are People, Equipment, Containment Lines, Water, and Photography, although in some cases Litter may also need to be prepared.

Investment in people includes:

•
Education
[Outline of sources needed here, plus a Reference List at the end] 

•
Training
[Outline of opportunities, syllabus, etc. needed here]

•
Experimentation
Experimentation can be performed, for example, in mid-winter and/or in a naturally-contained space such that a feel for the patterns of fires in various vegetation can be gained with very little risk of loss of control

The categories of equipment needed on the site include:

•
Matches

•
Beaters
For cool burns, beaters can be as simple as the backs of plastic rakes

•
Water-Delivery
e.g. Buckets, Backpacks and hoses, Quad-borne packs and hoses

Containment Lines may exist, may exist but need enhancement, or may beed to be created.  At the very least contingency plans need to be made, as a basis for improvisation depending on what the fire chooses to do. 

Water needs to be available, sufficiently close to the points at which it may be needed, but sufficiently distant that it isn't over-run by the fire.  Possible containers include buckets, other human-carriable containers, and larger tanks that require a quad-bike, truck or vehicle and trailer.

A camera is desirable, to enable the area to be photographed prior to the burn commencing.  Carrying a camera may hamper fire-control activities, but if the camera is set to one side, it needs to be put in a safe place.

Depending on the purpose and the conditions on the day, it may be desirable or even necessaary to do something with Litter prior to Light-Up, e.g. raking it into small piles to assist the burn, or removing it, e.g. from the intended Containment Lines.

Light-Up

A decision to proceed depends on an assessment of the conditions at the time.  Key considerations include the following:

•
the temperature should not exceed 20 degrees

•
air movement should be at most a light breeze

It's highly desirable to avoid using a pollutant such as petrol as a fire-starter.  If matches and fire-sticks from the initial fire are insufficient to achieve the intended result, it's probably not an appropriate day to do a burn.

Factors influencing the choice of location for light-up include:

•
the primary target-area, other areas that would be appropriate to subject to cool burning, and other areas that must, should or preferably will be protected from the burn

•
the anticipated wind-directions

•
other possible wind-directions

•
the slope (because, with a cool burn, fire may travel faster uphill, because the flames reach up towards the next layer of vegetation rather than up and awayfrom it)

•
accessibility, in order to contain a breakaway front (e.g. steep banks, undergrowth or a waterline may prevent fire-fighters and water-supplies from reaching a front that needs to be contained)

•
the proximity of containment lines and of features that can be enhanced to become containment lines

Front Control

Fire creates its own fronts.  They may head off in any direction, not necessarily in the apparent wind-direction (because the wind should be very light, otherwise the burn should not proceed).  In addition, once the fire has travelled some distance, new fronts may start from smouldering vegetation, well back from the main front and possibly as far back as the light-up location.

The area currently in flame needs to be kept down to a size that can be controlled by the available people using the available resources.  This means beating down extraneous fire-fronts at an early stage, in order to limit the front to a segment that can be contained and closed down at an appropriate time, and in a short time, by the people, equipment and water available at that location.

There may be benefits in capturing images of some aspects of the burn, such as particular species (perhaps weeds, perhaps important natives), or particularly sensitive areas.

Containment and Close-Down

A cool fire may burn itself out.  But that cannot be relied upon, and the fire must be managed.

In order to stop the fire, containment lines must be established in advance, contingency plans must be in place to establish additional containment plans, and new plans must be able to be made and executed on an ad hoc basis.

Containment lines, or at least contingency plans for them, must be planned in all directions from the light-up point.  The greatest investment of time and effort needs to be put into the more likely directions that the fire will travel, and the directions that represent the greatest threats.

It is generally advantageous to use, and to enhance, natural and pre-existing barriers, such as:

•
rock-shelves

•
wide tracks with little ground-cover

•
previously cleared or recently burnt areas

•
areas that have a light fireload such that the fire stops itself or is easily beaten down

If no pre-existing barrier is available, containment lines may need to be created.

Means available to create or enhance containment lines include:

•
using a grader, e.g. on an existing but overgrown track

•
mowing and removing the clip

•
removing litter

•
wetting

There may be benefits in:

•
photographing the area immediately after the fire has been closed down

•
marking the boundaries of the burn, to facilitate assessment of its impacts

Operational Monitoring

It is important to continually check areas that have already burnt, because with a cool burn not all of the flammable material has been consumed, and hence fires can readily re-start.

When the burn has been completed and closed down, but while the area is still warm or smoking, it is important to maintain the monitoring.

Potential sources of fire-regeneration need to be addressed, in particular by cooling down hot-points by breaking up smouldering fuel or watering it, and by separating fuel from sources of heat.

Retrospective Monitoring

Periodic re-visits to the site can deliver information of value to future decisions about land management.

Measures that facilitated retrospective monitoring include:

•
having photographed the area prior to the burn

•
having marked the boundaries of the burn

•
having photographed the area immediately after the burn

•
photographing the area periodically after the burn

•
keeping sufficient records of dates, methods and photographs

Planning Checklist

This is intended to support the planning process outlined in the main document

Purposes and Vulnerabilities

Threats

Vulnerabilities

Risks

Risk Management Plan

Conditions 
Indicators (I) and Contra-Indicators (C) for a Cool Burn

•
Wind
I:  still or slight breeze;  C:  anything more than a light breeze

•
Air Temperature
I:  no more than 20 degrees;  C:  anything more than 20 degrees

•
Ground Temperature
I:  low

•
Vegetation Moisture
I:  low to moderate;  C:  very low (risk of hot fire), or high (likelihood of smoke not fire)

•
Ground Moisture
I:  moderate, or high if the primary purpose is to remove litter
C:  very low (risk of hot fire), or high (likelihood of surface fire only)

•
Thickness of Litter

•
Thickness of Vegetation

•
Season, in particular seeding, whether of natives or weeds

Timing

•
Of the season

•
Of the day

•
Of the life-cycle of targeted plants (i.e. to suppress or protect seeding)

Human Resources

•
Characteristics

•
Knowledge

•
Personal Equipment (Boots, Hat, Gloves, non-flammable clothing, Sunglasses or Goggles if heavy smoke is anticipated)

•
Skills

•
Education

•
Training

•
Experimentation

Equipment

•
Preparation Tools (rakes, matches)

•
Fire Control Tools (beaters, hoses, pumps)

•
Water Storage for Containment

•
Water and Food for People

•
Transport

•
Camera

•
First-Aid Kit

Approval(s) and Communications

http://www.rfs.nsw.gov.au/file_system/attachments/State08/Attachment_20070705_94128C69.pdf
•
Conservation Agreement supervisor (Dept of Environment or NCT)

•
local Council

•
Rural Fire Service

•
Notice to Neighbours

Ground-Marking

Containment Lines

Camera and Photography
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