BTNF Fuel Moisture Sampling SOP


The objectives of fuel moisture sampling and reporting are to: 
· Assist in fire behavior predictions for wildfires and fire use 
· Provide a basis for severity funding 
· Determine whether a site is in prescription for prescribed burning 
· Aid in determining post-fire resource effects 
· Determine drought or drying trends 
· Validate NFDRS calculated outputs 

Site Selection 
Establishing a system for observation and monitoring of fuel moisture first requires the selection of areas for which moisture information is desired, including areas scheduled for prescribed burn activities. Climatic and vegetation variation are the primary parameters to consider in setting the boundaries of these areas.
A particular site should be representative of the live fuel complex of concern. The site should be relatively undisturbed, such as by heavy grazing or fuel manipulations, unless that is highly representative of the fuel complex. The species collected should be the main carrier of fire or the one that is most representative of all the species in a complex.
Samples should be collected throughout the sampling area adhering to local protocol. For example, if a selected species is only located in a few spots on the site, it should be determined if individual samples will be collected in each location or if composite samples will be made.

Site Selection for Prescribed Fire
If sampling is being done in conjunction with prescribed fire activity, fuel samples should represent the project area, spanning the range of conditions, elevations, positions, and situations at the prescribed fire site. If the fuels surrounding the prescribed fire area are notably different from those within it, the surrounding fuels should also be sampled. Differences in anticipated fire behavior within and outside the intended fire area help to determine the needed contingency suppression resources in case the fire escapes.


Sampling Period and Frequency
For information to be used to determine trends, fuels must be sampled throughout the fire season, beginning in the spring and ending in the fall when no possibility of fire remains.
The standard time for NFDRS weather observations is at 1400 LDT (Local Daylight Time), usually the warmest part of the day. Fuel moisture samples should also be collected near this time. Moisture content of live fuels, soil, and 1000-hour dead fuel change slowly, therefore sampling periods about 10-15 days apart normally will be sufficient to indicate moisture trends; however, additional samples during prolonged heat waves or following precipitation may be desirable.


Equipment Needed

· Containers for live fuel, they should have a tight-fitting lid, be rust proof, be numbered and be of a material that can be put directly into a drying oven.
· Self-sealing bags, such as Ziplock
· Clippers
· Hand Saw
· Electronic scale in grams
· Forms
· Drying oven


Sampling Methods
1000-hour Fuel Sampling
The sampling of dead fuel that we do on the Bridger-Teton National Forest is 1000 hour fuel and measured by cutting a cookie from a dead tree.  The cookie needs to be 3”-8” in diameter while no larger than 1” thick. 
All samples must be collected from dead wood that is detached from its growth point. Do not collect parts buried in the litter, duff, or soil. Do not collect dead branches attached to the base of live trees or shrubs. Do not sample from branches or logs that have recently fallen.
For 1000-hour fuels, select a sound log 3- to 8-inches in diameter and slice out one or more cookies less than 1 inch thick, starting at least six inches from the end of the branch. Use a hand saw for cutting cookies – oils from chainsaws may affect the dead fuel moisture results.  Choose sampling sites that are well within from the end of the branch.  Place the cookie samples in a sealed plastic zip-lock bag.

10-hour Fuel Sampling
If 10-hour fuel sticks are available at sampling stations, these may be used to estimate 10-hour fuel moistures rather than actual field sampling.
If field sampling is required, samples of ¼ to 1-inch-diameter down and dead woody fuels should be taken from several twigs and branches resting on the ground. Do not collect the entire sample from one location or from a single branch. Collect twigs of as many sizes as possible within the size class. All samples must be collected from dead wood that is detached from its growth point. Do not collect parts buried in the litter, duff, or soil. Do not collect dead branches attached to the base of live trees or shrubs.
Collect only one 1 to 2 inch-long piece from each ¼- to 1-inch down, dead branch and put in the sampling container or a plastic zip-lock bag. Remove all lichen or other debris and very loose pieces of bark from the samples. The wood collected does not have to be completely sound but should not be decayed to the point of being easily rendered into powder or splinters when rubbed. Some splitting caused by drying is acceptable. Wood in various stages of decay should be collected in proportion to its presence on the site.
Live Fuel Sampling
Live fuels consist of: conifer needles; twigs and leaves of shrubs (evergreen and deciduous); and green (live) grasses and forbs.
Do not collect live fuels if water drops from rain or dew are present on leaves or stems because the presence of free surface water will cause large errors in calculated moisture content. Shaking the sample to remove excess water or attempting to dry the sample in any way is ineffective. Return to the site later the next day to collect the samples.
For live fuels, only the twigs (up to 1/8 inch) and foliage should be put into the sample container. Remove any flowers, seed pods, nuts, berries and similar material. Also remove any dead material.
Never compress samples to get extra material in the container. However, clip an adequate amount filling the container about ¾ full. Cut the stems of each shrub and herbaceous plant into small pieces as they are dropped into the container. Cutting the plants into smaller pieces also allows a greater amount of material to fit into the container.  Gather two samples of every species.  Do not always sample off of the same plant, the plot size is technically 5 acres in size.  Vary the samples throughout the entire plot. 



Weighing the Samples
Place the closed sample container on the center of the scale platform. Read the scale and record it as the “wet” weight on the field sheet. 
Repeat this procedure until all samples are weighed. Be sure to set the scale to zero before each sample is weighed because the adjustment can be changed by minor vibrations and movement of the scale, causing errors.  Weigh samples in a controlled environment so that there is no wind factor.
Drying the Samples
Preheat the drying oven to 100° C, 212° F.  Remove the lid as you put the sample in the drying oven. If any sample material falls out when placing it in the oven, throw this material away and weigh the sample again. Space the samples evenly in the oven so that air circulates freely around every container. If few samples are being dried, center them on the middle rack of the oven. Record the date and time that the samples were put in the oven.  
For 1000 hour samples, weigh them in the zip lock bag, then remove from the bag and place the cookie in the oven.  Be sure to label the cookie and the bag to guarantee the correct combination when weighing after being dried**.
 Dry the sample for at least 24 hours at 100° C.   Do not put additional samples into the oven while drying a set of samples. If you do, the original samples will absorb moisture from the new samples and distort the fuel moisture percentage of the original samples.
At the end of the required drying time, take the samples from the oven.  Check the container number and its contents before you record the dry weight on the field sheet to ensure that measurement is being recorded on the correct bracket. Check the scale for a zero weight setting before weighing the next sample.
After each dried sample is weighed, save the sample until the fuel moisture content is calculated. If an obvious error appears in the calculation, the sample can be weighed again and the source of the error may be found. Once fuel moisture calculations have been made, discard the sample and clean the containers for reuse. Wiping with a clean rag is sometimes enough to clean the containers, but they may need to be washed and scrubbed to remove plant residue. Containers must be free of sap and completely dry before the lids are replaced and the containers are stored for future use.
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3. Fuel Moisture Content Form
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