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POSTHARVEST RESIDUE BURNING UNDER ALTERNATIVE 
SILVICULTURAL PRACTICES 

Robert W .  s t e e l e l  

ABSTRACT 

P r e s c r i b e d  b u r n i n g  of l o g g i n g  s l a s h  w a s  d o n e  i n  c l e a r c u t ,  o v e r s t o r y  
r e m o v a l ,  a n d  u n d e r s t o r y  c u t t i n g  u n i t s  i n  a D o u g l a s - f i r  s t a n d  on the 
L u b r e c h t  E x p e r i m e n t a l  F o r e s t  n e a r  M i s s o u l a ,  Mont. T h e  b u r n i n g  p r e s c r i p t i o n s  
a n d  a c t u a l  b u r n i n g  c o n d i t i o n s  a r e  d e s c r i b e d .  D a t a  on p r e h a r v e s t ,  p o s t -  
h a r v e s t ,  a n d  p o s t b u r n  c o n d i t i o n s  a r e  r e p o r t e d .  

KEYWORDS: p rescr ibed  burn, f i r e ,  f u e l s  management, logging s l a s h  

INTRODUCTION 

Timber ha rves t i ng  a c t i v i t i e s  i n  western Montana coniferous f o r e s t s  leave varying amounts of  
wood r e s idue  a f t e r  t h e  merchantable products  have been removed. Burning i s  a common means of  
t r e a t i n g  t h e s e  r e s idues .  In add i t i on  t o  consuming the  smal le r  f u c l s  and thus  reducing t h e  fue l  
hazard,  burning i s  an e f f e c t i v e  means of  s i t e  prepara t ion  f o r  regenera t ion .  It a l s o  s t imu la t e s  
p l a n t  n u t r i e n t  r e l e a s e  i n  t h e  s o i l .  P a r t i a l  cu t  s i l v i c u l t u r a l  systems of harves t ing  could 
reduce f u e l  amounts o r  complicate burning t o  such an ex ten t  t h a t  burning logging d e b r i s  becomes 
ques t ionable  a s  a  logging s i t e  t rea tment .  The more fue l  t h a t  e x i s t s  a f t e r  logging, t h e  g r e a t e r  
t h e  f l e x i b i l i t y  i.n p re sc r ib ing  s l a s h  burning. The use of  burning a s  a  s l a s h  t rea tment  depends 
on t h e  weight, depth ,  and s i z e  c l a s s  d i s t r i b u t i o n  of  f u e l s ,  and t h e  cons t ra imts  imposed by t h e  
s i l v i c u l t u r a l  system se l ec t ed  f o r  a  given timber s tand.  

This  s tudy was conducted t o  determine t h e  inf luence  of  t h r e e  s i l v i c u l t u r a l  p r a c t i c e s  on 
f u e l  a v a i l a b i l i t y  and on t h e  phys ica l  f e a s i b i l i t y  of  pos tharves t  s l a s h  burning. The s tudy  took 
p l ace  on t h e  Univers i ty  o f  Montana's Lubrecht Experimental Fores t  and included t h r e e  logged 
u n i t s ,  each r ece iv ing  a  d i f f e r e n t  s i l v i c u l t u r a l  t reatment .  These u n i t s  a r e  def ined  b r i e f l y  a s  
"overstory removal," where a l l  t r e e s  over 9 inches d.b.h. were cu t  with an e f f o r t  t o  leave a  
s u b s t a n t i a l  unders tory  s tand;  "understory removal," where t h e  overmature t r e e s  were c u t ,  t h e  
5-9-inch d .  b. h. c l a s s  was thinned,  and a l l  t r e e s  l e s s  than 5 inches d .  b. h. were removed and 
remaining stems slashed;  and t l c l e a r c u t , l ~  where merchantable ma te r i a l  i s  removed and s l a s h  i s  l e f t .  

Table 1  shows t h e  preharvest  t imber s tand  c h a r a c t e r i s t i c s  and t a b l e  2 t h e  s i l v i c u l t u r a l  
p r e s c r i p t i o n  imposed on each c u t t i n g  u n i t .  

l ~ r o f e s s o r  of  f o r e s t r y ,  Univers i ty  o f  Montana, Missoula. This s tudy was conducted cooper- 
a t i v e l y  with t h e  In t  ermountain Forest  and Range Experiment S t a t  ion .  
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Table 1.--Stand characteristics (preharvest, Lubrecht Experimental Forest) 

Sawtimber: 
(9 inches  d.b.h.  +) 

Poles:  
(5-9 inches  d.b.h. +) 

Sapl ings  : 
(0.1-5 inches  d. b. h . )  

Seedl ings:  
( ~ 0 . 1  inch  d .b .h . )  

85 stems pe r  a c r e  (212 stems p e r  hec t a r e )  
One-half i s  over  120 years  
Three- four ths  i s  Douglas-f i r  
Heights  range from 50-100 f e e t  (15-30 meters] 

115 stems per  a c r e  (288 stems p e r  hec t a r e )  
One-fourth i s  over  120 yea r s  
Three- four ths  i s  Douglas - f i r  
Heights range from 30-60 f e e t  (9-18 meters)  

400 stems per  a c r e  (1,000 stems per hec t a r e )  
Over t h r ee - fou r th s  i s  Douglas - f i r  
Heights  range from 5-30 f e e t  (1 .5-9 meters) 

2,000 stems pe r  a c r e  (5,000 stems per  hec t a r e )  
Almost a l l  a r e  Douglas-f i r  

Table 2.--Si lv icul tural  prescriptions (harvesrinq speci f icat ions ,  prescribed burn, Lubrecht E x p e r l r n r n t ~ l  Purest) 

1 
cut_"_- . - , - 1,u:1vc' ... - - - .- 

P r e s c r i p t  ion C ~ t t i n g , ~ ~ e c i f i c a t i o r ! ~ ~  -,- .- - - DF PP and W I .  - Dl: , 1'1' and WL 

Understory removal Cut o n l y  "older"  t r c e s  Sawtimber ( 9  inches)  50 (125) > 0 ( 0 )  15 (.38) c.0 (SO) 
>9 inches  d.  b. h. Poles  (5-9 inches )  55 (138) 0 (0) 50  (75) , -30 (75) 
Thin 5-9 inches  d.11.h. Sap l ings  (1-5 inches )  300 (750) 100 (250) - -  - - 

f a v o r i n g  WL and PP Seed l ings  (4 f t )  2,000 (5,000) - -  - a  - - 
Cut a l l  t r e e s  <5 inches  d . b . h .  

Overstory removal Cut a l l  9 inches  d .b .h .  Sawt imhcr 
Cut a l l  DF 5-9 inches  d .b .h .  Poles  

and t h l n  remaining I'iL Sap l ings  
and PP i f  necded. Seedlings 

Thln t r e e s  5 inches d . b . h . ,  
f a v o r l n g  DP 

Clea rcu t  Clea rcu t  a l l  Sawt imber 
merchantable  m a t e r i a l  Poles  

S l a s h  remaining Snpl inas  
m a t e r i a l  Seed l ings  

--- - - - ~ - - >  ~ . -  

' D F  = Douglas - f i r  
PP = Ponderosa p i n e  
WL = Western l a r c h .  

The a r e a  was logged i n  summer 1977 us ing  c rawlcr  t r a c t o r s  f o r  sk idding .  The s tand  remaining 
a f t e r  ha rves t  i s  summarized i n  t a b l e  3.  Prescribccl burning was done i n  l a t e  summer 1978, a f t e r  
one season o f  s l a s h  curing.  Each s i l v i c u l t u r a l  t rea tment  poses a d i f f e r e n t  s e t  o f  burning con- 
s t r a i n t s  and each w i l l  be d i scussed  s epa ra t e ly .  



Table 3. - - L u b r e c h t  harvesting s t u d y  postharvest s t a n d  t a b l e  

Numbcr of  t r e e s  pe r  ac r e  
- 

Overstory removal Understory removal 
n h h  DF w1,  P P Total  DF WL PP Total  

S l a sh  from t h e  harves t ing  cons is ted  o f  some concent ra t ions .  Some c l ea r ed  a r e a s  had no s l a s h  
because of  sk id  t r a i l s .  The f u e l  bcd contained 29 t ons  o f  dcad f u e l  pe r  a c r e  (65 met r ic  t ons  per  
h e c t a r e ) .  

Burning s l a s h  i n  c l e a r c u t  a r e a s  i s  designed t o  consume a s  much f u e l  a s  pos s ib l e  a s  a f i r e  
hazard reduc t ion ,  add a s  many s o i l  n u t r i e n t s  a s  pos s ib l e  from t h e  ash ,  and provide a s  many 
regenera t ion  s i t e s  a s  pos s ib l e  f o r  s t a r t i n g  new f o r e s t  s t ands .  The idea  i s  t o  ge t  a f i r e  a s  ho t  
a s  pos s ib l e  wi th in  t h e  c o n s t r a i n t s  of s a f e t y  and confinement t o  t h c  c l e a r c u t  a roa .  In  t h i s  s tudy ,  
t h e  fol lowing p r e s c r i p t i o n  seemed f e a s i b l e  t o  accomplish t h i s :  

Fine f u e l  moisture 10 - 18 percent  
Temperature 60" - 80°F (15' - 27OC) 
Re la t i ve  humidity 20 - 60 percent  
Windspeed l e s s  than  12 mi/h (19 km/h) 

I g n i t i o n  p a t t e r n :  I g n i t e  t h e  f i r e  such t h a t  a 
concent ra t ion  of  hea t  w i l l  develop down t h e  c e n t e r  

o f  t h e  a r e a  f i r s t ,  then  i g n i t e  t h e  edges so  t h e  
f i r e  w i l l  "pu l l  in" toward t h e  c e n t e r .  

Actual burning of t h i s  u n i t  occurred under t h e  fol lowing cond i t i ons :  

Fine f u e l  moisture 18 percent  
Temperature 8 4 " ~  (2g°C) 
Re l a t i ve  humidity 18 pcrcent  
Wind v e l o c i t y  2 mi/h (3.2 km/h) 

The f i r e  was i gn i t ed  so  t h a t  hea t  would develop r a p i d l y  i n  t h e  c e n t e r  o f  t h e  a roa .  As t h e  
edges were l a t e r  i g n i t e d ,  t h e  flames pu l l ed  toward t h e  c e n t e r  producing a  t a l l  s t r a i g h t  convec- 
t i o n  column. The i g n i t i n g  took about 15 minutes.  The f i r e  burned i n t e n s e l y ,  r a p i d l y  consuming 
t h e  f u e l  load; 64 percent  o f  t h e  dead f u e l  was consumed ( t a b l e  4 ) .  The f i r e  blackened t h e  
e n t i r e  a rea  except  where skidding had removed a l l  f u e l  down t o  t h e  mineral s o i l .  A v a r i e t y  of 
m ic ros i t e s  were c r ea t ed  f o r  regenera t ion .  



Tablc 4,--Lubrecht harvesting study fuel data 

- Tons per acre 
Preburn Post burn 

Fuel size Clear- Overstory Understory Clear- Overstory Understory 
class cut Remova 1 removal cut removal rcmoval 

0-1/4 inch ' 0.71 0.63 0.46 0.06 0.18 0.20 
Percent consumed - - - - 9 2 7 1 57 

1/4-1 inch 3.95 2.43 2.43 .53 1.11 1.36 
Percent consumed - - - - - - 8 7 5 4 4 4 

1-3 inches 4.84 7.26 4.84 2.03 3.41 3.38 
Percent consumed - - - - - - 5 8 5 3 30 

3 inchcs + sound 15.26 5.94 8.27 7.36 3.82 6.52 
Percent consumed - - A - - - 5 2 36 2 1 

3 inches + rotten 4.66 5.82 2.13 .74 .32 .52 
Percent consumed - - - - - - 8 4 9 5 7 6 - 
Total 29.42 22.08 18.13 10.72 8.84 11.98 

(66.9 t/ha) (49.6 t/ha) (40.8 t/ha) (24.1 t/ha) (19.9 t/ha) (26.85 t/ha) 
Percent consumed - - - - - 6 4 6 0 34 

Overstory Removal 

The stand remaining after harvesting consisted of 464 trees per acre (1 160 per hectare), 
which containcd 314 cubic feet per acre (23.6 cubic meters per hectare); 100 (250/ha) were 
selected as llleavefl trees. Thesc remaining trees were the smaller ones of the stand. Many of 
them between 5 and 11 inches d.b.h. had been suppressed by the overstory, but wcre considered 
the best available for developing the future stand. 

The dead fuel accumulation on the forest floor plus slash from the cut trees amounted to 
22 tons per acre (55 metric tons per hectare). This fuel lay in a fairly continuous mat, inter- 
laced by skid trails on which no fuel existed. 

To assure that the smaller isolated leave trees and clumps of seedling-sized trees a foot 
or so high would survive a slash disposal fire, limited rearrangement of this fuel was necessary. 
Some hand piling helped reduce fuel conccntration adjacent to leave trees and clumps of seedlings 
The resulting fuel bed consisted of piles with scattered limbs and tops put in areas where no 
leave trees existed. This treatment took 5 man-days of effort for the unit, or 1.1 man-days per 
acre. 

The job required of this prescribed firc was: (a) to eliminate the Eire hazard in dead 
fuels less than 1 inch in diameter; (b) to provide some added soil nutrients from the ash; and 
(c) to limit its intensity and location should a wildfire occur so as to preserve the understory 
trees. This understory consisted of trees S inches d.b.h. and less as well as clumps of 
seedling-sized trees purposefully left after harvesting. In this situation, fire has a difficult 
role to play because the small trees and clumps of seedlings are riot capable of tolerating much 
heat. Some degree of heat management can be accomplished by careful igniting procedures, and 
by burning under conditions closc to the following prescription: 



Fine f u e l  moisture 17 - 2 2  percent  
Temperature 60" - 70°E (15" - 21°C) 
Re la t i ve  hun~id i ty  30 - 60 percent  
Windspeed 4 - 8 mijh (6.4 - 12.8 km/h) 

I g n i t i o n  p a t t e r n :  I g n i t e  i n  s t r i p s  concent ra t ing  
on p i l c s  of  f u e l  and then wait f o r  t h e  hea t  t o  
"pulse out" before i g n i t i n g  f u r t h e r  f u e l .  Move 
t h e  f i r i n g  i n t o  t h e  wind. 

Actual burning of  t h i s  u n i t  occurrcd under t h e  following cond i t i ons :  

Fine f u e l  moisture 20 percent  
Temperature 75'1: (24°C) 
Rela t ive  humidity 30 percent  
Wind v e l o c i t y  4 mi/h (6.4 km/h) 

The f i r e  was i g n i t e d  on t h e  u p h i l l  s i de  f i r s t ,  then p rog re s s ive ly  down s lope  toward t h e  
road.  'The u n i t  was considered a s  two sepa ra t e  p a r t s  because of t h e  d i f f e r e n c e  i n  t e r r a i n :  
t h e  west was a s lope ,  t h e  e a s t  ha l f  f l a t .  I g n i t i n g  was complete on t h e  west ha l f  before i t  was 
s t a r t e d  on t h e  e a s t .  P i l e s  and concent ra t ions  of  s l a s h  were i g n i t e d  and allowed t o  "pulse out" 
i n  heat  output  before any f u r t h e r  ones were i gn i t ed .  This  scheme funct ioned well  and allowed us  
t o  manipulate t h c  f i r e  well  enough t o  preserve  most of t h e  leave  t r e e s  and some of  t h e  clumps of 
s eed l ing - s i ze  Douglas- f i r  t r e e s .  Many of  t h e  clumps of s eed l ing - s i ze  t r e e s  survived because 
t h e r e  was almost no dcad f u e l  present .  Where concent ra t ions  o f  f u e l  e x i s t e d ,  t h e  f i r e  burned a l l  
f u e l  and crea tcd  some mic ros i t e s  f o r  pos s ib l e  seedl ing  es tab l i shment .  

The condi t ions  under which t h i s  f i r e  was i gn i t ed  allowed enough f l e x i b i l i t y  f o r  f i r e  manip- 
u l a t i o n  so t h a t  c l o s e  t o  des i r ed  r e s u l t s  were poss ib le .  About h a l f  of t h e  marked leave  t r e e s  
were k i l l e d  from crown scorching and excess cambium hea t ing ,  and some clumps o f  seedl ings  were 
l o s t .  Many leave  t r e e s ,  however, were of  low v igor  and had sus ta ined  dead crown ma te r i a l  from 
spruce budworm de fo l  i a t i on .  This probably increased t h e i r  s u s c e p t i b i l i t y  t o  f i r e .  The f i r e  
consumed 60 perccrlt of t h e  a v a i l a b l e  f u e l ,  inc luding  95 percent  of  t h e  r o t t e n  wood f u e l  ( t a b l e  4 ) .  

Understory Removal 

The stand remaining a f t e r  harves t ing  cons is ted  of  58 t r e e s  pe r  a c r e  (145 per  hec t a r e ) ,  
conta in ing  1,122 cubic f c c t  per  ac re  (84 cubic  meters per  hec t a r e ) .  These t r e e s  were reasonably 
well  spaced and c o n s t i t u t e d  a  f o r e s t  s tand  s u i t a b l e  f o r  many years  o f  continued growth. 

The dead f u e l  accumulation on t h e  f o r e s t  f l o o r  p lus  t h a t  from t h e  c u t  t r e e s  amounted t o  18 
t o n s  p e r  ac re  (40 met r ic  t ons  per  hec t a r e )  ( t a b l e  4 ) .  This f u e l ,  i n  an uneven a r r a y ,  had some 
concent ra t ions  p i l e d  around t h e  s tanding leave  t r c e s .  

In order  t o  p r o t e c t  t h e  leave  t r e e s  from excessive hea t ,  we rearranged some o f  i t .  Concen- 
t r a t i o n s  of s l a s h  f u c l  next  t o  t he  leave  t r e e s  were s c a t t e r e d ,  but no hand p i l i n g  was done. This 
t rea tment  r e s u l t e d  i n  n more even fue l  bed but d id  not  anywhere nea r  make a completely uniform 
f u e l  bed. This  t rea tment  took 6 man-days f o r  t h e  u n i t ,  o r  1 . 1  man-days pe r  a c r e  (2.75 man-days 
p e r  hec t a r e ) .  

Thc job requi rcd  of t h e  f i r e  here  was: (a)  t o  reduce t h e  f i r e  hazard by e l imina t ing  the  f i n e  
fuc1s (up t o  1 inch i n  d iameter ) ;  (b)  t o  add some n u t r i e n t s  t o  t h e  s o i l  from t h e  r e s u l t i n g  ash;  
and (c)  t o  l i m i t  t h e  i n t e n s i t y  such t h a t  t h e  leave t r e e s  would not  be k i l l e d  by cambium hea t ing  
o r  by excessive scorch t o  t h e  l i v e  crowns. This  type  o f  f i r e  i s  pos s ib l e  i f  f u e l  and weather 
condi t ions  a r e  r i g h t  and i f  c a re  i s  taken dur ing  i g n i t i n g .  The fol lowing p r e s c r i p t i o n  was deemed 
s u i t a b l e  i n  t h i s  case:  

2 ~ c n s o n ,  Robert E.  Damage from logging and prescr ibed  burning i n  p a r t i a l  cu t  Douglas-fir 
s t ands ,  USDA For. Serv . ,  Intermt.  For. and Range Exp. S tn . ,  Res. Note. [ In  p r e s s . ]  



Fine f u e l  mois ture  18 - 25 percent  
Temperature hO" - 7 0 ° F  (15" - 21°C) 
Re l a t i ve  humidity 30 - 60 percent  
Windspeed 5 - 8 mi/h (8 - 12.8 km/h) 

I g n i t i o n  p a t t e r n :  I g n i t e  i n  s t r i p s  t h a t  head a t  r i g h t  
angles  t o  t h e  p r eva i l i ng  wind and t h a t  move progress ive ly  
i n t o  t h e  wind. 

Table 4 shows postburn f u e l  amounts and t h e  percent  of f u c l  consumed by s i z e  c l a s s e s .  The 
unusua l ly  low consumption of  fue l  i n  t h e  unders tory  removal u n i t  r e s u l t e d  from t h e  l a r g e  pro-  
po r t i on  of  t r e e  bo les  and small amount of  f i n e  f u e l s  p lu s  high f u e l  moisture dur ing  t h e  burn. 

Actual burning of  t h i s  u n i t  occurred dur ing  t h e  fol lowing cond i t i ons :  

Fine f u e l  moisture 24 percent  
Temperature 70°F  (21°C) 
Re l a t i ve  humidity 28 percent  
Windspeed 0 mi/h 

The f i r e  was i g n i t e d  i n  s t r i p s  along t h e  e a s t  s i d e ,  then moved p rog re s s ive ly  west. I t  was 
necessary  dur ing  t h i s  burn t o  buck up and p i l e  some of t h e  ma te r i a l  t o  gc t  a  s a t i s f a c t o r y  burn. 
The f u e l  cons i s t ed  l a r g e l y  of  t r e e s  3 t o  5  inches  i n  diameter  t h a t  were suppressed much of  t h e i r  
l i f e  and had l i t t l e  crown. This condi t ion  produced a  small  amount of f i n c  f u e l s ,  r e s u l t i n g  i n  
many unburned p i ece s .  Less than 5 percent  of t h c  marked l eave  t r e e s  were k i l l e d .  About 25 
percent  had l i g h t  crown o r  bole  scorch.  

Prescr ibed  burning i s  f e a s i b l e  under s tanding  t imber  where t h e  s l a s h  i s  c r ea t ed  by removing 
t h e  unders tory  t r e e s .  The f u e l ,  however, i s  predominantly t r e e  bo les  with a  minimum of  f i n e  
f u e l s .  This  condi t ion  makes it d i f f i c u l t  t o  produce t h e  l e s s e r  amount of  hea t  d e s i r e d  f o r  s tanding  
t r e e  p ro t ec t i on .  Some f u e l  rearrangement i s  a l s o  needed because of  t h e  tendency f o r  accumulations 
of  l imbs and t o p s  t o  occur ad jacent  t o  t h e  s tanding  t r e e s .  I f  t h e  f i r c  manager i s  w i l l i n g  t o  do 
l im i t ed  f u e l  arrangement work ahead of burning and can wai t  f o r  a  day wi th  t h e  p r e s c r i p t i o n  
condi t ions ,  such a  p r a c t i c e  i s  pos s ib l e .  The r e s u l t s  o f  t h i s  experimental  burn showed t h a t  on ly  
34 percent  o f  t h e  t o t a l  f u e l  was consumed ( t a b l e  4 ) .  'This r a t h e r  low f u e l  consumption occurred 
because t h e  burn was conducted a t  t h e  "wet end" of t h e  p r e s c r i p t i o n  limits and because of  t h e  
l i m i t e d  amounts o f  f i n e  f u c l  i n  propor t ion  t o  t h e  amount o f  l a r g e r  f u e l  ( 3  inches  +) . 

DISCUSSION 

The use  of  f i r e  f o r  hazard removal and s i t e  p r epa ra t i on  was eva lua ted  i n  t h i s  s tudy.  While 
f i r e  use  n e c e s s i t a t e s  having s u f f i c i e n t  f u e l  t o  burn, it i s  a l s o  necessary  t o  manipulate  t h e  f i r e  
f o r  de s i r ed  l e v e l s  of hea t  ou tput .  In t h e  t h r e e  t r ea tmen t s - - c l ea r cu t ,  ove r s to ry  removal, and 
unders tory  removal--whcre no fue l  was added o r  removed a f t e r  t h e  ha rves t i ng ,  ample f u e l  ex i s t ed  
f o r  such burning. 

The problem here  was no t  with f u e l  amount, but with o t h e r  c o n s t r a i n t s  such a s  a i r  q u a l i t y  
r e s t r i c t i o n s  and l the  c l o s e  p r e s c r i p t i o n  l i m i t s  f o r  burning under s tanding  t r e e s .  The s tudy 
showed t h a t  when f u e l  composition lacks  s u f f i c i e n t  f i n e  f u e l s ,  a s  it d i d  i n  t h e  unders tory  
removal u n i t ,  t h c  f u e l  moisture needs t o  be lower f o r  t h e  adequate f u e l  consumption a  s u i t a b l e  
p r e s c r i p t i o n  would need. This  cond i t i on  makes it d i f f i c u l t  t o  manage t h e  f i r e  so  t h a t  scorching 
and cambium hea t i ng  can be kept a t  a  s u i t a b l e  minimum. In t h e  ove r s to ry  removal u n i t  t h e r e  was a  
s u i t a b l e  mixture of  f i n e  and l a r g e r  f u e l s  so t h a t  adequate f u e l  consumption was pos s ib l e  a t  t h e  
p r e sc r ibed  l i m i t s  o f  f u e l  moisture.  The problem here  was t h a t  small l e ave  t r e e s  and clumps of  
s eed l ings  were k i l l e d  e a s i l y  by t h e  f i r e .  

The s tandard  l o c a l  c o n s t r a i n t s  on prescr ibed  burning f o r  smoke management l i m i t  t h e  days 
s u i t a b l e  f o r  burning under s tanding  t imber  more than  t h e y  do f o r  c l e a r c u t  burning because of t h e  
need f o r  h igher  f u e l  moisture.  This  l i m i t a t i o n  can be t o l e r a t e d ,  however, and more experience 
w i l l  probably show it can be done under a  wider v a r i e t y  of  condi t ions  than  p rev ious ly  thought  
f e a s i b l e .  



We a l s o  need t o  recognize t h a t ,  although using f i r e  t o  prepare s i t e s  f o r  continued timber 
production o r  f o r  s t a r t i n g  a new stand may be cheaper than o the r  methods, it does r equ i r e  spending 
money f o r  fue l  bed prepara t ion .  This cos t  probably can be reasonable i f  f u e l  arrangement i s  
l imi t ed  t o  p ro t ec t ing  t h e  s tanding t r e e s  from obvious concent ra t ions  of f u e l s  around t h e i r  bases. 

This  s tudy showed t h a t  c l e a r c u t t i n g ,  overs tory  removal, and understory removal harves t ing  
r e s u l t e d  i n  s u f f i c i e n t  fue l  f o r  adequate prescr ibed  f i r e .  The fue l  reduct ion  was g r e a t e s t  i n  t h e  
c l ea rcu t  and l e a s t  i n  t h e  understory removal, but  was adequate t o  s u f f i c i e n t l y  reduce t h e  f i r e  
hazard t o  acceptable  l e v e l s  ( f i g .  I ) .  The cos t  of  f u e l  manipulation and subsequent th inning  was 
not  excessive,  a t  l e a s t  on t h e  r e l a t i v e l y  l e v e l  ground where t h i s  s tudy took p lace .  

Figure 1. - -  
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C u l l  I NG METHOD 

,Percent of f u e l s  consumed i n  prescribed burning of c l e a r c u t ,  over-  
s t o r y  removal, and understory removal c u t t i n g  u n i t s .  
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The Intermountain Station, headquartered in Ogden, 
Utah, is one of eight regional experiment stations charged 
with providing scientific knowledge to help resource 
managers meet human needs and protect forest and range 
ecosystems. 

The Intermountain Station includes the States of 
Montana, Idaho, Utah, Nevada, and western Wyoming. 
About 23 1 million acres, or 85 percent, of  the land area in the 
Station territory are classified as forest and rangeland. These 
lands include grasslands, deserts, shrublands, alpine areas, 
and well-stocked forests. They supply fiber for forest in- 
dustries; minerals for energy and industrial development; and 
water for domestic and industrial consumption. They also 
provide recreation opportunities for millions of visitors each 
year. 

Field programs and research work units of the Station 
are maintained in: 

Boise, Idaho 

Bozeman, Montana (in cooperation with Montana 
State University) 

Logan, Utah (in cooperation with Utah State 
University) 

Missoula, Montana (in cooperation with the 
University of Montana) 

Moscow, Idaho (in cooperation with the Univer- 
sity of Idaho) 

Provo, Utah (in cooperation with Brigham Young 
University) 

Reno, Nevada (in cooperation with the University 
of Nevada) 




