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Natural Resources Conservation Service

Conservation Practice Standard

PRESCRIBED BURNING

(Ac.)

Code 338

DEFINITION

Controlled fire applied to a predetermined area.

PURPOSE
· Control undesirable vegetation.

· Prepare sites for harvesting, planting or seeding. 

· Control plant disease. 

· Reduce wildfire hazards. 

· Improve wildlife habitat. 

· Improve plant production quantity and/or quality. 

· Remove slash and debris.  

· Enhance seed and seedling production. 

· Facilitate distribution of grazing and browsing animals.

· Restore and maintain ecological sites.

CONDITIONS WHERE PRACTICE APPLIES

This practice applies on all lands where the use of fire for management is appropriate.

CRITERIA

General Criteria Applicable to All Purposes

The procedure, equipment, and the number of trained personnel shall be adequate to accomplish the intended purposes. 

The expected weather conditions, human and vehicular traffic that may be impeded by heat or smoke, liability (e.g., utility lines) and safety and health precautions shall be integrated into the timing, location and expected intensity of the burn. 

Timing of burning will be commensurate with soil and site conditions to maintain site productivity and minimize effects on soil erosion and soil properties (structure, soil moisture).

Weather parameters and other data that affect fire behavior should be monitored during the burn. Carbon release should be minimized by the timing, fuel loading and fire intensity.

Consider the location of utilities such as electric power lines and natural gas pipelines to prevent damage to the utility and avoid personal injury.

Smoke impacts must be considered before the burn and should be monitored during the burn. 

All prescribed burns shall address the following items:
· Location and description of the burn area. 

· Pre-burn vegetation cover.
· Resource management objectives.
· Required weather conditions for prescribed burn.

· Notification check list.
· Pre-burn preparation. 

· Equipment checklist/personnel assignments and needs/safety requirements.

· Post burn evaluation criteria.
· Firing sequence.
· Ignition method.

· Approval signatures

State Law requires a burn permit from the GA Forestry Commission the day of the burn.
Additional Criteria for preferred weather conditions – 
· Preferred in-stand wind speeds 3-5 mph, taken at eye level. The preferred 20-foot wind speed is between 6-15 mph. This wind speed is measured at 20 feet above ground in open locations or 20ft above the forest canopy. These can be obtained from several weather forecasts, 

· Relative Humidity – 30-55 percent,
· Temperature (winter) below 60 degrees Fahrenheit,
· 10 hour moisture- (fuels between ¼ in and 1 in. diameter) 10-20 percent,     
· Keetch-Byram Drought Index (KBDI)  This is a measurement of moisture in the duff and upper soil layers. It ranges from 0 (very wet) to 800 (drought conditions). High KBDI may cause fire damage to roots systems as well as soil damage,
1. 0 - 200 Soil and fuel have a high moisture content. Most fuels will not readily ignite or burn. However, with sufficient sunlight and wind, cured grasses and some light surface fuels will burn in spots and patches.

2. 200 - 400 Fuels more readily burn, and fire can move across an area with no "gaps." Heavier fuels do not readily ignite and burn. Smoldering and the resulting smoke to carry into and possibly through the night.

3. 400 - 600 Fire intensity significantly increases. Fire readily burns in all directions exposing mineral soils in some locations. Larger fuels may burn or smolder for several days creating possible smoke and control problems.

4. 600 - 800 Fire burns to mineral soil. Stumps will burn to the end of underground roots and spotting will be a major problem. Fires will burn through the night and heavier fuels will actively burn and contribute to fire intensity

· Smoke Management. Smoke can cause   problems to neighbors, schools, hospitals and nursing homes. Smoke can also settle on highways causing reduced visibility that could lead to accidents. These areas are described as smoke sensitive areas. The Rx burner could be held liable for damages caused from his/her smoke. Using fire weather forecasts, guidelines to reduce the impact of smoke have been established and should be followed: 
1  Dispersion Index - should be between 41 and 80, 

2  Mixing Height   - should be at least 1650 feet. Mixing height is described as the lid on the available volume of atmosphere. This is the height at which the smoke will begin to travel horizontally, 

3 Transport Wind Speed should be at least 9 mph. and is the wind within the mixing height,
4 Low Visibility Occurrence Risk Index (LVORI) should be 6-7,
5 Turner Stability Index describes atmospheric stability and potential for smoke to “lift”. Good values range from 3 to 5,
6 Wind is required to move smoke, but too much wind can cause control  problems.

(see GFC fire weather maps) http://weather.gfc.state.ga.us/
For weather forecasts see following websites”

      http://weather.gfc.state.ga.us/ http://www.weather.com/ http://www.intellicast.com/ http://weather.unisys.com/index.html
Be aware of counties in Georgia that have prescribed burning restrictions due to poor air quality. See GA DNR EPD website for details.
http://www.gaepd.org/Documents/index_ air.html

Additional Criteria to Control Undesirable Vegetation 

Proper timing of treatment when plant carbohydrate reserves are low is very important. Generally, hot, growing season burns will have the greatest impacts. Often a properly timed combination of herbicide treatment or cut/slash and burning can give more complete control.  Fire will sometimes not give complete control but can reduce seed stocks of undesired species. 

For Pine Forest Land - Unwanted hardwood encroachment in pine stands is best controlled with summer burns when hardwoods are small diameter. The next illustration shows the effects of prescribed burning on undesirable hardwoods by diameter class and burn season. 

[image: image1.emf]
Winter burns result in less pine root kill than spring and summer burns, but hardwood resprouting can occur. Resprouts can be controlled by repeated burns over several consecutive years while diameters are small. Good hardwood control occurs when done during the growing season. Best hardwood control occurs when done with a combination of herbicides and burning.
Additional Criteria to Prepare Sites for Harvesting, Planting or Seeding 
For Preparing to Harvest - High-moisture burns should be used to prevent destruction of organic duff, conserve moisture, and prevent erosion. High-moisture burns may be conducted 2 to 3 days after summer showers and when the KBDI is above 450.
For Natural Regeneration - Burning should be done August-September during a good seed year. Burning for several successive years prior to harvest cutting may be necessary. Longleaf regenerates best on a light litter cover, so burning up to a year in advance is desirable. Longleaf pine should be burned in the spring of the year in which seeding is expected.  Loblolly does not need litter cover; so burning just prior to seed fall is satisfactory. 
For Site Preparation and Planting - A hot fire is usually required to kill unwanted woody competition prior to planting. Burn in late summer and reduce understory and other debris.  
Additional Criteria to Control Plant Disease 
In GA, prescribed burning is used to control brownspot disease in longleaf pine. Treatment is recommended when more than 20 percent of the seedlings are infected. Longleaf seedlings are susceptible to brown spot until they reach a height of 3 feet. This condition can be controlled with a fire during the dormant season (December - February). Seedlings should be in the “grass” stage and at least 2 years of age or older. If reinfection occurs, additional burns may be needed. 
Prescribed burning seems to reduce problems from Fomes annosus root rot. This fungal disease is less frequent where periodic burns have reduced the litter. The fire alters the microenvironment of the forest floor and perhaps destroys some fruiting bodies and cauterizes tree stumps.

In north Georgia, prescribed fire has been successfully used under very exacting fuel and weather conditions to control cone insects such as the white pine cone beetle (Conophthorns coniperda) while the pest is overwintering in cones on the ground. Prescribed burning costs much less than traditional chemical control methods used to control this beetle.

Additional Criteria to Reduce Wildfire Hazards 
A systematic application of prescribed or ‘hazard reduction’ burns can reduce fuel loading in a forest and reduce the risk of wildfire, particularly in southern pine stands, and especially in palmetto/gallberry sites. 

The intensity of a hazard reduction burn must be carefully designed and executed based on fuel type, tree species characteristics for a specific site, along with weather conditions and live fuel moisture in palmetto/gallbery areas. Hazard reduction burns should not significantly damage existing trees but should remove enough fuel to provide an appropriate level of wildfire protection.  Where very heavy fuels exist, consider using a brush cutter and then maintain with fire.
The interval between hazard reduction burns varies based on fuel accumulation, past fire exposure, value of resource protected and risk of fire. For pine stands this is usually every 3-4 years. Fuel reduction of 75-80 percent of the area is sufficient.
Additional Criteria to Improve Wildlife Habitat 
Deer, dove, quail and turkey are wildlife game species that benefit from prescribed burning, especially in loblolly, shortleaf, longleaf or slash pine stands.  
Burn prescriptions should recognize the biological requirements (life cycle, nesting times, etc.) of the preferred wildlife species.

Generally, the best season to burn for wildlife benefits is early January to mid March. Frequency of burning varies, but usually is required every 2 years for quail and songbirds, and 3-5 years for deer and turkey. Rotate burns based on the burn rotation used to maintain consistent habitat availability. 

For deer, turkey and quail, strips or blocks within the burned area can be left unburned to increase the “edge” effect

Additional Criteria to Improve Plant Production Quantity and/or Quality 
 Prescribed burning improves browse in open pine and oak stands. Low-intensity burns increase availability, palatability, quality and quantity of grasses and forbs. Dead material low in nutrient value is removed while new growth high in protein, phosphorus and calcium becomes readily available.  Plants species composition may change over time depending on the fire tolerance of the species. 
Additional Criteria to Remove Slash and Debris 
Broadcast burning is a better alternative to remove slash and debris than piling and burning. 

If debris must be piled or windrowed, construct round piles when ground and debris are fairly dry to restrict the amount of dirt in the piles. 

Protect surrounding trees from fire and scorching.

Additional Criteria to Enhance Seed and Seedling Production 
See Additional Criteria to Improve Plant Production Quantity and/or Quality. 

Additional Criteria to Facilitate Distribution of Grazing and Browsing Animals 
Low intensity burns can increase the quality and quantity of grasses and forbs. Generally, native plants will respond best to burning. Time burning based on the target grass/forb life cycle for best response.

Cattle and other domestic animals will congregate to graze recently burned new growth. Plan burning to distribute animal herd and prevent overgrazing. 

Additional Criteria to Restore and Maintain Ecological Sites 
Some plant/animal communities depend on fire to become established and thrive. To restore or maintain these communities, specific characteristics of the target species or community of species must be understood, along with historical understanding of fire in the geographic area being managed. Prescribed burning should be planned and applied at an intensity, interval and season that the site and/or community would have historically burned.
Examples of fire dependent communities include: Longleaf/wiregrass, Longleaf/shrub oak woodlands, canebrakes, oak woodland savannas and bayheads/titi swamps. See “A Comprehensive Wildlife Conservation Strategy for Georgia”  Table of Contents Appendix C for a detailed list of fire dependent communities
http://www1.gadnr.org/cwcs/Documents/strategy.html

CONSIDERATIONS

Burning should be managed with consideration for wildlife needs such as nesting, feeding and cover.
Existing barriers such as lakes, streams, wetlands, roads and constructed firebreaks are important to the design and layout of this practice.

Notify adjoining landowners, local fire departments and public safety officials as appropriate within the airshed prior to burning.
Prescribed fire can be specified for most southern pine species including loblolly, shortleaf, longleaf, slash, and pond pine.  Southern pine bark has good insulating qualities and is thicker than most hardwood species.  Pine trees 3 inches or more in ground diameter have bark thick enough to protect the stems from damage by most prescribed fires.  Hardwood trees are generally much more susceptible to fire injury than are pines, with oaks being the least susceptible to fire, especially post and white oak.   While it is appropriate to plan prescribed fire in pine sites for the elimination of hardwoods, hardwood sites can be burned with minimal damage to larger diameter trees, but it should only be used when ideal conditions can be meet.   
Consideration for seasonal burns:

a.
Winter - Most understory burning is done during the winter dormant season.

b.
Spring - Variable weather and higher fire danger occur in the spring.  Burning could harm nesting wildlife.  Pine buds are more exposed and thus more susceptible to heat damage.

c.
Summer - Summer burns are used to kill undesirable hardwoods.  Mid to late summer is a good time to burn logging debris because the high ambient temperatures help dry out the larger materials.

d.
Fall - Pines are more likely to die if scorched or roots are damaged at this time.

PLANS AND SPECIFICATIONS

In order for NRCS personnel to address prescribe burning in a conservation plan, they must first have 16 hours of awareness training according to the General Manual Title 190 Part 413B.

It is recommended by the GA GFC to have a prescribe burn plan prepared by certified individuals for each site to be burned. Site specific specifications should be recorded using approved specification sheets, job sheets, technical notes, and narrative statements in the conservation plan, or other acceptable documentation.  All necessary permits must be obtained before implementation of the practice.
Note: The burning plan is not required to prescribe burn in the State of Georgia. But it is a good idea to have burning objectives documented.
As a minimum, the prescribed burning plan will include: (See following web site for a sample plan.) http://www.gfc.state.ga.us/ForestFire/RxBurnPlan.pdf 
· Landowner name, address, phone number and county burn is located.
· Acreage to burn and amount of fire line to construct.

· GFC local unit location, phone and burn permit number.
· Purpose of burn

· Site description including vegetation cover, fuel description, topography and soil.

· Acceptable range of weather parameters and unacceptable weather parameters

· Preparation of the area for burning

· Special precaution areas and instructions

· Equipment/personnel needs/safety requirements.

· Burn execution plan including firing technique and on-site weather

· Mop-up requirements

· Post-burn evaluation

OPERATION AND MAINTENANCE

The kinds and expected variability of site factors (e.g., fuel condition and moisture content, weather conditions, human and vehicular traffic that may be impeded by heat or smoke, liability, and safety and health precautions) shall be monitored during the operation of this practice.  Sufficient fire suppression equipment and personnel shall be available commensurate with the expected behavior of these factors during the time of burning to prevent a wildfire or other safety, health or liability incident.  

Maintenance shall include monitoring of the burned site and adjacent areas until ash, debris and other consumed material is at pre-burn temperatures.
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