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Measurement of Moisture i n  Forest Fuels No. 62 

Extent of damage from f i r e  within a forested area and success i n  i t s  
control i s  dependent on the nature of the fue l  complex. The quantitr, size,  
arrangement and species of the  component par ts  influence the behavior and r a t e  
of spread of the f i re .  Flammability of the fuel  i s  closely related t o  i ts  
percentage moisture content, the  weight of absorbed and adsorbed water as a 
percent oven-dry weight of the  fuel. The development of re l iab le  f i r e  danger 
rat ing systems and acceptable prediction of f i r e  behavior require that  moisture 
be evaluated t o  5 5 percent of i ts  t rue  value, although, f o r  practical application, 
l e s s  accuracy may suffice. 

Oven drying has been a favored method f o r  determining the moisture content 
of cellulose. T h i s  method i s  simple, inexpensive, does not r e q ~ i r e  standardization 
of f u e l  pa r t i c l e  size, and a large number of samples can be processed simultaneously. 
Unfortunately, the drying period i s  lengthy (24 hr a t  1050) and the aontinuous 
operation of a generator i n  f i e l d  laboratories i s  costly and impractical. Freeze- 
drying, d i s t i l l a t i o n  processes a n d t i w i o n  are  al ternat ive methods, all having 
one o r  more of the disadvantages of high initial cost, l imited sampling capacity, 
and long p e r i d  of power consumption. 

The Karl Fisher t ikrimetrg method of determining moisture content was 
selected as being sui table  f o r  use i n  a mobile f i e l d  laboratorg as it i s  quick, 
recpired only short  periods of power consumption, and i s  adaptable t o  a variable 
number of samples. T h i s  technique involves the extraction of water from a known 
weight of a f ine ly  ground sample by a known volume of methyl hydrate. A s  reduction 
of fue l  pa r t i c l e  s i ze  i s  commonly accomplished with a Wile7 m i l l ,  i t s  l imitat ions 
were investigated and moisture l o s t  during the grinding process was determined. 

S i d a t e d  natural f u e l  components were tested. White pine match-splints 
and 2-year-old ponderosa pine needles represented twig and f o l i s r  components of 
the l i t t e r ,  respectively, and one-half-inch Douglas-fir dowels represented the 
large sized natural fuels. After preliminary conditioning, milled and unmilled 
samples of each type of material was ovendried f o r  24 hours; samples were then 
weighed and the moisture content calculated. 

The moisture content of milled samples w a s  l e s s  than tha t  of the unmilled. 
Moisture l o s s  was greatest  i n  samples with the highest i n i t i a l  moisture content and 
increased as  the pa r t i c l e  s i z e  was reduced. Differences i n  moisture lo s s  a t t r ibut -  
able t o  type of fue l  were not evident. Some d i f f i cu l ty  was experienced with grinding 
because compacting of the material occurred. However, it i s  possible to  grind 
t o  40 mesh hre ls  having an i n i t i a l  moisture content of approximately 20, 25 and 40% 
f o r  needlss, match-splints and dowels, respectively. Fuels having a moisture content 
l e s s  than 20% a r e  moreeasily processed and i f  milled t o  o d y  10 mesh, moisture 
content up t o  120 percent can be tolerated. 

Detelvliaation of moisture content by a process tha t  includes grinding f u e l  
par t ic les  i n  a Wiley m i l l  is  unsa t f s f sc to r~ .  Errors as  high a s  40 percent of the 
t rue  value were obtained when par t ic les  were reduced t o  40 mesh, and up t o  5 percent 
when grinding was t o  10 mesh. 
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