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I. INTRODUCTION 

P resc r i bed  bu rn ing  i s  d e f i n e d  as " t h e  knowledgeable a p p l i c a t i o n  o f  f i r e  t o  

a  s p e c i f i c  l and  area t o  accompl ishdesignated l a n d  management o b j e c t i v e s "  

(anonymous 1975).  

Separate papers on che "Sc ience o f  P resc r i bed  Burning,"  r e f e r r i n g  spe- 

c i f i c a l l y  t o  p r e s c r i p t i o n  bu rn ing  o f  d e b r i s  l e f t  a f t e r  l o g g i n g  on t h e  south-  

west q u a r t e r o f  B r i t i s h  Columbia a r e  b e i n g  p resen ted  by Bruce Lawson and my- 

s e l f .  

As w i t h  o t h e r  speakers, d e t a i l s  o f  my t a l k  a r e  found o r  r e fe renced  i n  t h e  

handout and t h e  s u b j e c t  m a t t e r  h o p e f u l l y  w i l l  genera te  ques t ions  and d i s -  

cuss ions d u r i n g  t h e  workshops. 

Vegeta t ion  zones and f i r e  behav iour  used as examples i n  t h i s  paper may be 
- 

r e l a t e d  i n d i r e c t l y  t o  some o f  our  "problem" s i t e s  and d i r e c t l y  t o  our  f i r e  

behaviour  concerns on t h e  coas t .  F i r e  i n t e n s i t y  can be r e l a t e d  t o  d u f f  

r educ t i on ,  f u e l  r educ t i on ,  m ine ra l  s o i  1 exposure and o t h e r  v a r i a b l e s .  I 

w i l l  d e f i n e  f i r e  i n t e n s i t y  as we go a long  u s i n g  codes o f  t h e  F i r e  Weather 

Index and r e l a t i n g  those  codes t o  measured env i ronmenta l  parameters no ted  

above. 

Some reasons f o r p r e s c r i b e d  bu rn ing  a r e :  

f i r e  hazard r e d u c t i o n  

* reduced c o s t  o f  p l a n t i n g  

optimum d i s t r i b u t i o n  o f  p l a n t e d  seed l i ngs  
* h i g h e r  s e e d l i n g  s u r v i v a l  and growth r a t e s  when spec ies a r e  matched t o  

s i t e  

i n s e c t  and d isease c o n t r o l  

i nc reased  s o i l  temperatures 

n u t r i e n t  c y c l i n g  - o x i d a t i o n  o f  biomass 

r e d u c t i o n  o f  competing v e g e t a t i o n  

* spec ies convers ion,  s i t e  r e h a b i l i t a t i o n  

ungu la te  h a b i t a t  man ipu la t i on  

reduced spac ing  cos t s  

reduced personnel  i n j u r y  d u r i n g  spac ing  . 



My n e x t  s ta tement  shows my b i a s  f o r  p r e s c r i b e d  bu rn ing  i n  areas t h a t  I am 

f a m i l i a r  w i t h .  Nea r l y  a l l  s i t e s  i n  t h e  Tshe-Thpl, -- Tshe-Abam, Thp l -P ico  and 

Abam-Tshe v e g e t a t i o n  zones can be s u c c e s s f u l l y  burned i f  proper  c o n s i d e r a t i o n  -- 
i s  g i v e n  t o  aspect ,  s lope,  s o i l  depth,  t i m e  o f  year ,  f u e l s ,  f u e l  m o i s t u r e  and 

atmospher ic  parameters;  a l s o  t i m i n g  which i s  one o f  t h e  most i m p o r t a n t  t o o l s  

used by p r e s c r i b e d  burn  personne l .  

L imestone s i t e s  a r e  ve ry  c o n t r o v e r s i a l  i n  t h e  Tshe-Abam v e g e t a t i o n  zone and 

t h e r e  have been success fu l  p r e s c r i b e d  burns near  Nimpkish Lake and P o r t  Mc- 

Nei 11 and, converse ly ,  t h e r e  a r e  two examples o f  d e s t r u c t i v e  f a 1  1  burns on 

l imes tone  s t r a t a  i n  t h e  Benson R i v e r  and A r t l i s h  R i v e r  d ra inage .  P resc r i bed  

burns come i n  d i f f e r e n t  i n t e n s i t i e s  and c r e a t e  d i f f e r e n t  e f f e c t s .  

W i l d f i r e s  come i n  d i f f e r e n t  i n t e n s i t i e s  a l s o  and haveva r i ous  e f f e c t s  on t h e  

ecosystem. What we l e a r n  f r om them can be a p p l i e d  t o  t h e  " sc i ence  of p re -  

s c r i b e d  bu rn ing .  " 

I I .  WILDFIRE AND NATURAL REFORESTATION 

The 6,800 ha Pent  F i r e  i n  t h e  P e n t i c t o n  watershed i s  germain t o  t h i s  d i scus -  

s i o n  because measurements o f  v a r i o u s  parameters were made i n  areas burned a t  

d i f f e r e n t  i n t e n s i t i e s .  Canadian Fo res t  Se rv i ce  personnel  (Muraro, Lawson, 

L a f f e r t y )  observed and measured f i r e  behaviour  over  seve ra l  days i n  J u l y  

1971 d u r i n g  t h e  f i r e  and one yea r  pos tburn  (obse rva t i ons  and da ta  a r e  i n  

Canadi an F o r e s t  Serv ices  f i  1  es )  . Observat ions and d a t a  show: 

A. The f i r e  burned a t  va r i ous  i n t e n s i t i e s  depending on cover  t ype ,  f i r e  

h i s t o r y  of  s tand,  aspect ,  s lope,  weather v a r i a b l e s ,  e l e v a t i o n ,  topo-  

graphy, f u e l  mo is tu re ,  ground mo is tu re ,  e t c .  

B. L i t t e r  f u e l  m o i s t u r e  con ten ts  were as low as 5%, r e l a t i v e  h u m i d i t y  

averaged 30 t o  40% d u r i n g  t h e  day, temperatures were 27 t o  3Z°C and t h e  

d u f f  m o i s t u r e  code was ove r  100. 

C .  Stands were o f  v a r i a b l e  ages and age d i d  n o t  r e l a t e  t o  average stem 

d iameter .  Stands examined con ta ined  60 t o  120 yea r  o l d  l odgepo le  p i n e  



w i t h  some D o u g l a s - f i r .  Below t h e  canopy sparse amounts o f  p inegrass  

were p resen t .  A t  l owe r  e l e v a t i o n s  ponderosa p i n e  and western l a r c h  

grew and a t  h i g h e r  e l e v a t i o n s  Englemann spruce and Abies l a s i o c a r p a  

were domi nan t  . 
F i r e  i n t e n s i t y  was desc r i bed  u s i n g  v a r i o u s  f a c t o r s .  The s l i d e  shows 

t h e  c o l o r  changes which i n d i c a t e  f i r e  i n t e n s i t y  i n  t h i s  scenar io .  

Grey Area - Severe Burn 

- A l l  f u e l  and most o r g a n i c  m a t t e r  consumed. 

- S o i l  g r e y  

- More than  90% m ine ra l  s o i l  exposed. 

- Average r e g e n e r a t i o n  f rom 1  m r a d i u s  p l o t s  

. 4  c o n i f e r s  and 10 f i r e w e e d  and w i l l o w  

- Severe burn  s i t e s  were l e s s  than  1% o f  t o t a l  area.  Cat f i r e  guards 

and subsequent sa lvage  l o g g i n g  caused more s o i l  e r o s i o n  i n t o  t h e  

P e n t i c t o n  watershed c reek  than  f a c t o r s  d i r e c t l y  a t t r i b u t a b l e  t o  f i r e  

e f fec ts .  

- F i r e  hazards w i l l  be non -ex i s ten t  i n  t h e  f u t u r e  i n  t h i s  a rea .  

Shrubs and herbs w i l l  be most p r e v a l e n t  f o r  years  and many o f  t h e  

f i r s t  and second-year c o n i f e r  germinants  w i l l  p robab l y  d i e  because 

o f  h i g h  s o i l  s u r f a c e  temperatures and low s o i l  mo i s tu re .  

* B lack Area - High I n t e n s i t y  

- A l l  c o n i f e r s  dead, b u t  most s t a n d i n g  w i t h  some v i a b l e  seed. 

- Es t ima te  50% d u f f  r e d u c t i o n .  

- Most ground f u e l s  consumed. 

- Average r e g e n e r a t i o n  p e r  1  m r a d i u s  p l o t  

. 15 con i f e r s ,  240 f i reweed and w i l l o w  

- B lack  areas w i l l  remain a  cons ide rab le  f i r e  hazard and p resen t  d i f -  

f i c u l t y  o f  c o n t r o l  problems when t h e  dead s tand ing  t r e e s  f a l l .  

U n t i l  then,  t hey  w i l l  r e l e a s e  some seed, f u r n i s h  shade and be 

non-compet i t i ve .  Most c o n i f e r  germinants  w i l l  s u r v i v e  because 

t h e r e  w i l l  be l i t t l e  c o m p e t i t i o n  f o r  l i m i t i n g  f a c t o r s .  W i l d l i f e  

browse w i l l  be abundant i n  t h i s  area f o r  some years ,  as i n  t h e  

g rey  a rea .  The s o i l  has an o r g a n i c  man t l e  and w i l l  n o t  erode 

e a s i l y .  



Red Area - Moderate I n t e n s i t y  

- F i r e  cha r red  most o f  t h e  f o r e s t  f l o o r .  

- 10% m ine ra l  s o i l  exposure. 

- Es t imate  20% d u f f  r e d u c t i o n .  

- 90% o f  c o n i f e r s  dead l e a v i n g  t h e  dominants a l i v e  

- Average regene ra t i on  f rom 1  m r a d i u s  p l o t  

. 391 c o n i f e r s ,  2,215 w i l l o w  and f i r eweed  

- F i r e  hazard here  w i l l  be g r e a t e s t  because o f  t h e  rema in ing  

f u e l  t h a t  w i l l  f a l l .  Fu tu re  success o f  p i n e  germinants  i s  

thought  t o  be poor  because o f  l i m i t i n g  f a c t o r s .  The s u r v i v -  

i n g  dominants a r e  re l eased  and - w i l l  con t i nue  t o  be t h r i f t y .  

Red and Green Area - Low I n t e n s i t y  

- Most o f  f o r e s t  l i t t e r  l a y e r  char red .  

- L i t t l e  m ine ra l  s a i l  exposed. 

- Only deciduous shrubs, s m a l l e r  D o u g l a s - f i r  and p i n e  k i l l e d .  

- Average regene ra t i on  f rom 1  m r a d i u s  p l o t s  

. 390 c o n i f e r s ,  2,200 shrub and f o r b s  

- Ground f i r e  c r e p t  th rough  t h i s  area. I t  i s  b e l i e v e d  t h a t  a l l  

germinants  w i l l  d i e  because o f  l a c k  o f  l i g h t ,  space and compe- 

t i t i o n  f o r  l i f e  s u s t a i n i n g  n u t r i e n t s .  F i r e  hazard has changed 

l i t t l e ,  and some c o n i f e r s  may i nc rease  t h e i r  growth r a t e s .  

Green Area - Non-Burned 

- 2  t o  5  c n  d u f f  

- regene ra t i on  - none 

- F i r e  hazard, e t c . ,  i n  t h i s  a rea  o b v i o u s l y  has n o t  changed. 

W i t h i n  inches o f  t h e  low i n t e n s i t y  burn  area, t h e  number o f  

c o n i f e r  germinants changed f r om 391 t o  zero  i n  t h e  non-burned 

area. The burn l i n e  separa ted  t hese  p l o t s  by i nches .  I sup- 

pose t h i s  i s  an example o f  lodgepo le  p i n e ' s  a d a p t a b i l i t y  t o  

r e l e a s e  seed a f t e r  f i r e  and t h e  seed ' s  ge rm ina t i ng  a b i l i t y  on 

burned ground. 

P r e s c r i p t i o n  burn ing  shou ld  n o t  e x h i b i t  t h e  extreme f i r e  e f f e c t s  shown 

above because o f  o u r  a b i l i t y  t o  l i g h t  and man ipu la te  f i r e  w i t h  some 

p r e d i c t a b i l i t y .  Admi t ted ly ,  i t  takes  a  concer ted  e f f o r t  and r e q u i r e s  

t r a i n e d  and s k i 1  l e d  personnel  t o  1  i g h t  and man iph la te  p r e s c r i b e d  f i r e  

s u c c e s s f u l l y .  . . . / 5  



PRESCRIBED FIRE 

I n  1971 Canadian Fo res t  Se rv i ce  personnel  burned two areas a t  two d i f f e r e n t  

p r e s c r i b e d  f i r e  i n t e n s i t i e s  on S a n d h i l l  Creek about  two m i l e s  e a s t  o f  

Wickani n n i  sh Lodge (Muraro, Lawson, L a f f e r t y  , Turner ,  Egg1 estone and Fed- 

e r a l  F i s h e r i e s )  w i t h i n  t h e  Thp l -P ico  v e g e t a t i o n  zone. F i r e  phys ics ,  p l a n t  

eco logy,  s o i l s  and t h e  f i s h  h a b i t a t  were s t u d i e d  o r  moni tored.  Bruce Lawson 

may have a comment on t h e  r e s u l t s  o f  t h e  F i s h e r i e s  s tudy .  

Shown i n  t h i s  s l i d e  i s  s e t t i n g  604 which we v i s i t e d  yes te rday  and which i s  

nearby.  Most o f  t h e  t r e e d  a r e a s i n  t h e  f o r e g r o u n d a r e l o g g e d  today.  

These s l i d e s  o f  o u r  s tudy  a rea  show t h e  two burn  areas, one c o n t r o l ,  and 

S a n d h i l l  Creek. The low i n t e n s i t y  burn  was l i t  i n  J u l y  and t h e  moderate 

i n t e n s i t y  one i n  August.  I t  was ou r  i n t e n t i o n  t o  c r e a t e  two d i f f e r e n t  

e f f ec t s  by p r e s c r i b i n g  two d i f f e r e n t  Canadian F i r e  Neather  Index P r e s c r i p -  

t i o n s  (Tab le  1 ) .  

Tab le  1.  C W I  P r e s c r i p t i o n  

F i r e  
I n t e n s i t y  Wind Speed FFMC - DMC - D C - BUI FW I - 
Low Calm 87 80 20 8 

Moderate 11 kph 8 7 2 2 '2 93 45 15 

Resu l t s  

D u f f  r e d u c t i o n  was v a r i a b l e  and dependent on p reburn  d u f f  depth,  which 

was v a r i a b l e  because o f  humics and s w a i l s .  Genera l l y ,  humics were d r y  

and s w a i l s  wet.  Hard pan was u s u a l l y  found 15 cm below t h e  s w a i l s .  

A l l  l i t t e r  l a y e r  and some fe rmen ta t i on  l a y e r  was consumed i n  b o t h  

areas where t h e  f i r e  occur red .  

Where f i r e  occurred,  5 .4  t o  5 .9  cm o f  d u f f  was consumed i n  bo th  areas.  



Fuel  r e d u c t i o n  was s i g n i f i c a n t l y  d i f f e r e n t  (Tab le  2 ) .  

Tab le  2. Fuel  Reduct ion ( % )  

F i r e  I n t e n s i t y  <2.5 cm 246-8.8 cm 

Low 40 11 

Moderate 100 45 

M i n e r a l  s o i l  exposure was n o t  i n c r e a s e d  by burn ing .  

* pH i n  bo th  areas i n c r e a s e d  l e s s  t h a n - 0 . 5  u n i t s  on burned areas:  

* S o i l  tempera tu res  were measured w i t h  t h e  i n t e n t i o n  o f  r e l a t i n g  

energy i n c i d e n t  on t h e  s o i l  t o  p l a n t  m o r t a l i t y .  I n  a  p rev ious  s tudy  

a t  M i ss i on ,  tempera tu res  30 cm above ground were i n  t h e  range o f  482' 

t o  1200°C. 

Temperatures of 57'C f o r  p e r i o d s  exceeding f i v e  minu tes  cause denatu r -  

i n g  of p r o t e i n a s e  i n  most p l a n t s .  The tempera tu re  p l a n t  m o r t a l i t y  

l e v e l  v a r i e s  depending on m o i s t u r e  c o n t e n t  of t i s s u e ,  t h r e s h o l d  o f  

h e a t  c a p a c i t y ,  t h i c k n e s s  of  r o o t ,  ep ide rm is  and c o r k  (Hare 1961) .  

Four  thermocouples i n  t h e  l i t t e r  l a y e r  r e g i s t e r e d :  

- 204OC f o r  100 seconds 

- 700°C f o r  20 seconds 

- - 8 3 0 " ~  f o r  6  seconds 

- more t han  57OC f o r  23 m inu tes  

Two sensors a t  5 cm below t h e  m i n e r a l  s o i l  s u r f a c e  r e g i s t e r e d :  

- 806'C f o r  20 seconds 

- 532OC f o r  20 seconds 

Only  one sensor  10 cm below t h e  m i n e r a l  s o i l  s u r f a c e  r e g i s t e r e d  a 

change. I t  was 

- 184OC f o r  20 seconds. 

I t  s t a r t e d  r e g i s t e r i n g 1 7  minu tes  a f t e r  f i r e  a r r i v a l  and was between 

5 7 ' ~  and 184OC f o r  95 seconds. 

Other  thermocouples r e g i s t e r e d ,  b u t  much l e s s  than 57'C; some d i d  

n o t  r e g i s t e r .  



P l a n t  m o r t a l i t y  was g e n e r a l l y  t h e  same on bo th  p l o t s  where t h e r e  was 

f i r e .  Inc reased  m o r t a l i t y  o f  p l a n t s  growing i n  sha l l ow  d u f f  l a y e r s  

was observed compared t o  p l a n t  m o r t a l i t y  i n  deep d u f f .  The low i n t e n -  

s i t y  area had more l i v e  r e s i d u a l  v e g e t a t i o n  because f i r e  o n l y  covered 

about 75% o f  t h e  a rea .  

Conclus ion 

A t  Long Beach, a  p r e s c r i b e d  f i r e  produced p r e d i c t a b l e  r e s u l t s  w i t h i n  broad 

o b j e c t i v e s ,  i . e . ,  min imal  impact  on s o i l  pH, m i n e r a l  s o i l  exposure, duff 

and f ue l  r e d u c t i o n .  

I V .  PRESCRIBED FIRE AND REFORESTATION 

From 1968 t o  1974 a  f i r e  phys ics  and ecology s tudy  was c a r r i e d  o u t  by CFS 

researchers  (Henderson, Russe l l ,  Turner  and ~ a f f e r t y ) .  T h i s  area i s  i n  

t h e  Tshe-Thpl and -- Abam-Tshe v e g e t a t i o n  zone. A  p r e l  i m i  na ry  r e p o r t  was 

w r i t t e n  w i t h  a  more r e c e n t  update on p l a n t  success ion and t r e e  growth 

(La f f e r t y ,  1972 and 1980 r e s p e c t i v e l y ) .  

Two areas w i l l  be compared today t o  demonstrate f i r e  e f fec ts  and t h e  s c i -  

ence o f  p r e s c r i b e d  bu rn ing .  They a r e  near  each o t h e r  i n  t h e  Tshe-Thpl 

v e g e t a t i o n  zone and a t  t h e  same e l v a t i o n .  One i s  on a  west apsect  and t h e  

o t h e r  on a  n o r t h  aspec t .  

Resu l ts  

Some r e s u l t s  a r e  p resen ted  below 

F i r e  Weather Index  a t  burn  t ime:  

Date Burned Wind Speed - FFMC DMC DC BUI - FW I 

T6 May 22/69 L i g h t  1300/hr 8  9  22 125 63 2  1  

T7 Sept 9/68 N i l  1600/hr 92 63 111 2  9  11 

* T o t a l  f u e l  r e d u c t i o n  - 48% on b o t h  a reas .  T o t a l  f u e l  l o a d i n g  p reburn  

- T6 - 16 M g/m2 ( 8  M g/m2 burned) 

- T7 - 30 M g/m2 (15 M g/m2 burned) 



* M i n e r a l  s o i l  exposure i nc rease  over  p reburn  

- T6 - 35% 

- T7 - 16% 

D u f f  r e d u c t i o n  

I n i t i a l  D u f f  Depth D u f f  Reduct ion Postburn Depth 
4 

* T-- 

1-*k T6 /-- 7 .8  cm 44% 3.4 cm 
T7 

J 
11.7 cm 33% 3.9 cm 

S o i l  pH change (average pH over  18 months) 

F i r s t  Second T h i r d  
P re  - 1 Week Postburn 4-6 Months Postburn <18 Months Postburn 

T6 4.6 5 .6  5.7 4.5 

T 7 5 .0  5 :3 5.6 4.4 

Change i n  s o i l  pH a t  5 and 15 cm depths was n o t  s i g n i f i c a n t l y  d i f f e r e n t ,  

b u t  t h e  sur face pH was a t  t h e  t i m e  of t h e  f i r s t  measurement. A t  18 

months pos tburn  pH was t h e  same and near  p reburn  l e v e l s  a t  a l l  depths 

on bo th  areas.  

Our M iss ion  s t u d i e s  showed t h a t  t h e r e  were pe r i ods  when temperatures 

1 m above ground reached between 48Z°C and 120Q0C, however, o n l y  f o r  

v e r y  s h o r t  p e r i o d s  ( s o i l  temperatures n o t  r eco rded ) .  T a r r a n t  (1954) 

found t h a t  once s o i l s  reached a temperature over  48Z°C f o r  any l e n g t h  

o f  t i m e  t h e  pH w i l l  n o t  change. He found  t h e  maximum pH was 8 .8  i n  

samples heated i n  a m u f f l e  f u rnace .  Our h i g h e s t  pH was 9.1 i n  s o i l  

burned orange-red. I f  T a r r a n t  i s  c o r r e c t ,  then  our  s o i l s ,  w i t h  r e l a -  

t i v e l y  low pos tbu rn  pH, d i d  n o t  come c l o s e  t o  r each ing  a temperature o f  

482OC f o r  a s i g n i f i c a n t  l e n g t h  o f  t i m e .  

From t h e  pH change d a t a  t h e  f o l l o w i n g  conc lus ions  were made: 

- sma l l  changes i n  s o i l  pH a r e  a genera l  e f f e c t  o f  bu rn ing  i n  t h e  M iss ion  

f o r e s t  types 

- i nc reased  s o i l  pH p e r s i s t s  f o r  a lmost  two years ,  peak ing s h o r t l y  a f t e r  

t h e  burn  and q u i c k l y  t a p e r i n g  o f f  



- in isola ted instances of severe burning, s o i l  pH may reach 9.1 immedi- 

a t e ly  a f t e r  t he  f i r e  and return t o  preburn leve l s  in about two years ;  

the  highest  pH i s  found f o r  a shor t  period a f t e r  burning. This type 
of burning involves l e s s  than 1% of the  s i t e .  

Plant  succession was followed f o r  10 years a t  Mission. I n i t i a l  e f f e c t s  

of d i f f e r en t  f i r e  i n t e n s i t i e s  a r e  most dramatic. On T6 f i r e  s e t  suc- 

cession back t o  the  annual s tage and on T7 i t  retarded perennial p lant  
growth. The r e su l t an t  p lant  species a re  the re  because of :  

- preburn plant  species 

- f i r e  i n t ens i t y  

- s i t e  

- adjacent vegetation 

- canopy closure.  
More information i s  presented in Mission repor ts  referenced e a r l i e r .  

Above and below ground postburn ambient temperatures - br i e f l y ,  above 

ground temperatures were highest  in s l a s h ,  then over a burned area and 

l e a s t  in an adjacent stand.  Below ground temperatures were highest in 
burned a rea ,  then in  s lash and l e a s t  in  t he  adjacent timber (Laffer ty ,  

mimeographed repor t  on f i l e  with CFS 1973). 

Assuming t h a t  increased so i l  temperatures were s i gn i f i c an t l y  beneficial  

t o  seedling growth under t he  environmental conditions of vegetation,  
cl imate,  s i t e ,  e t c . ,  experienced in the  Mission study,  a s i t e  treatment 

t h a t  allows so i l  temperatures t o  increase in  the  rooting zone in  de s i r -  
able.  In f a c t ,  r e su l t s  of a preliminary review of seedling growth data 

on a burned area showed t h a t  2-0 Douglas-fir planted f i v e  years previous 

t o  measurement grew 1 m more than s imi la r  seedlings on the  adjacent non- 

burned area (data  on f i l e ,  CFS, v i c t o r i a ) .  



S e e d l i n g  s u c c e s s  - a v e r a g e  s e e d l i n g  h e i g h t  growth 1968-1973 

Average Second Year T h i r d  Year Average T o t a l  He igh t  
Height  1972 Annual Growth Annual Growth L a s t  Measurement (1  973) 

T6 165' 50 cm 100 cm 315 cm 

dead 

1973 

S e e d l i n g  growth on burned a r e a s  was s i m i l a r  f o u r  y e a r s  p o s t b u r n .  

Higher  s e e d l i n g  growth r a t e s  t h e  f i r s t  few y e a r s  pos tburn  on T7 opposed 
t o  C7 may b e  a t t r i b u t e d  i n d i r e c t l y  o r  d i r e c t l y  t o  burn ing .  F i r e  e f f e c t s  

a r e  a s s e s s e d  t o  be: 

- i n c r e a s e d  n u t r i e n t s  

- l e s s  c o m p e t i t i o n  

- warmer s i t e  ( n o t e  e a r l y  f l u s h  on T7) 

- i n c r e a s e  i n  m i c r o b i a l  a c t i v i t y .  

The o r i g i n a l  s t o c k i n g  and p l a n t i n g  r a t e  o f  p l a n t e d  D o u g l a s - f i r  was a b o u t  

1 ,300  t r e e s  p e r  h e c t a r e .  M o r t a l i t y  averaged  20% f o u r  y e a r s  a f t e r  p l a n t i n g .  

The average  h e i g h t  growth r a t e  f o r  p l a n t e d  s t o c k  on 11 a r e a s  a t  Mission 

9 and 10 y e a r s  a f t e r  p l a n t i n g  was 46 cm p e r  y e a r ,  and average  b a s a l  a r e a  

was 32 cm2 p e r  h e c t a r e  pe r  year' .  D o u g l a s - f i r  grew h i g h e s t  on a r e a s  burned 

w i t h  t h e  h o t t e s t  f i r e s  and l e a s t  on unburned a r e a s .  Basal  a r e a  growth 

r a t e  was s i m i l a r  on a l l  t r e a t m e n t  and one c o n t r o l  p l o t s .  

Data i n d i c a t e  t h a t  p l a n t e d  D o u g l a s - f i r  has  1 i t t l e  c o m p e t i t i o n  f o r  1 i g h t ,  

s p a c e  and o t h e r  l i f e  s u s t a i n i n g  f a c t o r s  on burned a r e a s  a t  Miss ion.  On 

one n o r t h  a s p e c t  ( T 6 ) ,  burned a t  h igh i n t e n s i t y  and where pos tburn  s o i l  

and above-ground t e m p e r a t u r e s  were moni to red ,  good D o u g l a s - f i r  growth was 

a t t r i b u t e d  t o  i n c r e a s e d  s o i l  t e m p e r a t u r e s  a s  wel l  a s  i n c r e a s e d  l i g h t ,  

s p a c e  and l i f e  s u s t a i n i n g  e lements .  

T d e s i g n a t e s  t r e a t m e n t  ( b u r n e d ) ,  C d e s i g n a t e s  c o n t r o l  (unburned)  

"Planted 1969 

P l a n t e d  1968 



These data are  n o t  unique. For instance,  7  o u t  o f  8  s e t t i n g s  examined 

on Vancouver I s l a n d  showed seed l i ng  and s a p l i n g  growth r a t e s  equal t o  

o r  b e t t e r  on burned areas as compared t o  non-burned areas. The excep- 

t i o n  was on a  severe ly  burned area (Pope 1981). 

On C6 c o n t r o l  unburned, most p lan ted  s tock  was k i l l e d  by r a b b i t s  and 

t rees  which su rv i ved  are  i n s i g n i f i c a n t  and depressed by deciduous 

vegeta t ion .  Th i s  i s  a  common event i n  t h e  Miss ion area where burn- 

i n g  and p l a n t i n g  have n o t  been p a r t  o f  a  Doug las - f i r  r e f o r e s t a t i o n  

e f f o r t .  

V .  FIRE INTENSITY 

I have shown some examples o f  t h e  e f f e c t  of burn ing  on some eco log i ca l  

parameters and severa l  t imes i m p l i e d  t h a t  f i r e s  o f  d i f f e r e n t  i n t e n s i t y  

do i n  f a c t  c rea te  d i f f e r e n t  cond i t i ons .  Once the  dec i s ion  has been made t o  

use f i r e  t o  meet a  management o b j e c t i v e ,  t he  prescr ibed burn ing  p r o j e c t  

becomes techn i  c a l  . 

V I .  TECHNICAL PROCESSES AND FACTORS 

Ou t l i ned  below are  some t e c h n i c a l  processes and f a c t o r s  t h a t  should be con- 

s idered f o r  successfu l  p resc r ibed  burn ing.  

" A  successfu l  p resc r ibed  burn i s  one t h a t :  1 )  meets the  bas ic  
requirements o f  t h e  o b j e c t i v e ,  2 )  s tays w i t h i n  the  boundaries 
descr ibed i n  t h e  burn p lan ,  3 )  causes few problems because o f  
s p o t t i n g  and, 4) i s  mopped up and i n  the  p a t r o l  stage w i t h i n  
7 2  hours a f t e r  i g n i t i o n . "  

Pre-Loggi ng 

Pre- logging assessment o f  t he  stand should be made t o  determine: 

- need f o r  pos t - l ogg ing  t rea tment  and l and  management ob jec t i ves  

- probabi 1  i t y  t h a t  pos t - l ogg ing  t rea tment  w i  11 be prescr ibed burn, 

i f  more than 50% chance then:  

. b lock  l ayout t o  benef i c i  a1 topographic fea tu res  , same pos i ti on on 

s lope and aspect 

. consider  us ing  fuel  breaks f o r  boundaries and compensate f o r  h igh  

hazard areas 

. determine f i r e  impact requirement 



Logging Stage 

- Ensure woods foreman and grade foreman a r e  aware of in tent ion t o  b u r n ,  

they can ensure 

snags a r e  f e l l ed  in adjacent timber 

. upper s e t t i n g  boundary and g u l l i e s  a re  cleared of tops and hazardous 

non-commercial wood while logging 

. landings are  bunched and cleaned u p  while the  loader i s  on s i t e  

. salvage truck completes h i s  job shor t ly  a f t e r  loader has l e f t  the  

s e t t i n g  

. c a t  f i r e  guards a re  in place,  access i s  poss ible ,  he1 ipor t s  a r e  

avai lable  and water sumps a r e  dug. 

- Submit Section 88 forms. 

Post-Logging 

- Make a l l  post-logging assessments and re-assessments of s e t t i n g  immedi- 

a t e ly  a f t e r  1 ogging. 

- Prepare a burning plan, including a topographic map in de t a i l  so 

someone l e s s  fami l ia r  with the  s e t t i n g  can carry  out  the  b u r n  in your 

absence. 

- Notify a l l  levels  of management of your in tent ion t o  b u r n  

- Write a FWI prescr ipt ion and determine probabi l i ty  of those weather 

conditions occurring. 

- Assess fuel  loading and note location on map of Class I  and I1 fue l s .  
Note species and r e l a t i v e  abundance. 

- Assess adjacent hazards, nearby equipment and other  values.  

- Set  up weather s t a t i o n  and p u t  fuel  moisture s t i c k s  i n  timber. 
- Ensure spr ink le r  l i ne s  and f i r e  guards a r e  in place. 

- Consider competence of personnel, equipment, back-up suppl ies ,  e t c . ,  

a t  your disposal .  
- Ensure t h a t  a formal chain of command i s  known and accepted. 

Ignit ion 

Ensure everyone involved i s  aware of in tent ions  t o  b u r n ,  i . e . ,  manager, 

general foreman, d ispatcher ,  switchboard, back-up f i r e  f i g h t e r s ,  FIFT, 

indus t r i a l  neighbors, Ministry of Forests and hel icopter  companies t h a t  

wil l  be he1 ping. 



When burning conditions a r e  within your prescr ipt ion guidel ines ,  s e t  a c t i -  

v i t i e s  in motion t o  ensure permits, people and equipment are  on s i t e .  T im-  

ing i s  the  most important tool you have during the  organization of men 

and equipment to  control f i r e  behaviour. 

Items t h a t  should be included i n  the  burning plan and assessed now are :  

- wind d i rec t ion  and how t o  use i t  in managing the  f i r e  

- a i r  s t a b i l i t y  f o r  smoke dispersal  and f i r e  behaviour 

- so i l  moisture and i t s  e f f e c t  on surface fue l s  

- check fuel moisture s t i c k s  in and out of timber 

- men and equipment, stand-by force  

- weather repor t  

- CFWI codes 

- adjustment in plan due t o  on-s i te  changes 

- igni t ion technique 

. he1 i -torch 

. AID 

. remote mass igni t ion 

. flame thrower 

. hand-held d r ip  torch.  

Which one i s  best  depends on experience of user ,  a v a i l a b i l i t y  and per- 

sonnel sa fe ty  consi de ra t i  ons . 

Burn pat tern  may be adjusted t o  s u i t  present condit ions.  Balancing energy 

l a t e n t  in the wind, slope and avai lable  fue l s  in  combination w i t h  timing 

(seasonal,  d iu rna l ,  hourly and by the  minute) wi l l  determine b u r n  pat tern  

or igni t ion sequence. Light-up i s  the  time when burning becomes an a r t  

and the  f i r e  boss i s  s imi la r  t o  an orchestra conductor. He conducts 

each point  of ign i t ion ;  f i r s t  l i g h t  f u e l s ,  then heavy ones; s t a r t - s t o p ;  

fast-slow. I f  he mistimes h i s  moves a mistake wi l l  be as apparent as a 

miscued viol in  in a symphony. 

Standard b u r n  pat terns  a r e  known t o  a l l  f i r e  bosses and a l l  f i r e  bosses 

know they have t o  be adjusted t o  s u i t  local condit ions.  Control of f i r e  

may be ac t ive  or passive depending on f i r e  behaviour and weather condi- 

t ions .  You do not want t o  extinguish a f i r e  before i t  has exhausted 
a l l  ava i lab le  fue l s .  Control people must be ready t o  a t t ack  spot  f i r e s .  

. . . / I 4  



A l l  aspects o f  t he  burn should be under t h e  d i r e c t i o n  o f  the  f i r e  boss 

w i t h  a u t h o r i t y  regu la ted  t o  j u n i o r  ass i s tan ts .  The f i r e  boss must have 

a  formal cha in  o f  command. 

Use commonsense and experience. Check weather f o r e c a s t  i n  a n t i c i p a t i o n  

o f  mop-up. 

Mop-up 

- Mop-up should s t a r t  a t  daybreak t h e  f o l l o w i n g  morning unless weather 

f a c t o r s  d i c t a t e  otherwise.  

- Mop-up should be complete w i t h i n  72 hours and t h e  i n f r a - r e d  scanner 

should be used on spr ing ,  summer and some f a l l  burns. 

- Techniques vary w i t h  s i z e  o f  work fo rce ,  equipment, a v a i l a b l e  water,  

weather, s i z e  o f  area, e tc .  

V I I .  GENERAL 

When i t gets  r i g h t  down t o  it, prescr ibed burn ing i s  hard work and requ i res  

l ong  hours, weekend work and stamina amongst o the r  t h ings .  Also, experience, 

t r a i n i n g ,  conf idence and a  good sense o f  t i m i n g  u s u a l l y  separate t h e  good 

f i r e  bosses from o thers ;  s e n i o r i t y  has no th ing  t o  do w i t h  making a  good 

prescr ibed burn boss. Yes, a  f i r e  boss w i t h  f i r e  knowledge, experience 

and t a l e n t  stands o u t  as do people who a r e  p r o f i c i e n t  as woods managers, 

i n d u s t r i a l  r e l a t i o n s  superv isors  and o the r  leaders.  

A f i r e  boss cannot c a r r y  o u t  h i s  d u t i e s  p r o p e r l y  w i t h o u t  support  f rom h i s  

superv isor ,  s t a f f  and the  M i n i s t r y  o f  Forests.  Not  o n l y  i s  morale and 

f i n a n c i a l  suppor t  necessary, b u t  so i s  t im ing .  I f  a  burn i s  h e l d  up two 

hours because of l a c k  o f  crew, re luc tance  t o  i ssue  a  burn permi t ,  e tc . ,  

t h e  burn ing  chance cou ld  be l o s t .  Also, i f  a  s e t t i n g  i s  i n  content ion  i t  

may never be burned i n  which case t h e  Company loses,  i .e. , pays $75/ha 

f o r  n o t  burn ing  o r  p o s s i b l y  loses va luab le  stumpage because o f  f ac to rs  

mentioned e a r l i e r  i n  t h i s  r e p o r t .  

The burn boss i s  t he  o n l y  person capable o f  making t h e  dec i s ion  t o  burn and 

how t o  do it. He i s  respons ib le  f o r  f a i l u r e s  as w e l l  as successes. Of ten  

he must overcome ex te rna l  pressure t o  change h i s  go-no go p lan  and a t  t h e  



same t ime a s s i m i l a t e  and analyze new i n p u t .  

The f i r e  boss, and the  people who planned the  burn must t ake  advantage o f  

a l l  f a c t o r s  t o  ensure a successfu l  burn. Many o f  them have been mentioned 

above. 

S c i e n t i s t s  have converted research r e s u l t s  i n t o  usable guides i n  many 

instances where pressure has demanded. However, usable i n fo rma t ion  i s  

needed t o  he lp  p resc r ibed  burners i n t e r p r e t  upper a i r  movement, a d i a b a t i c  

lapse ra tes ;  e f f e c t  o f  fog,  aspect,  coasta l  c o n d i t i o n s  and heavy f u e l s  on 

f i r e  behaviour.  I a l s o  b e l i e v e  an emp i r i ca l ,  d e f i n i t i v e  guide should be 

developed f o r  what I r e f e r  t o  as "energy balance f o r  improved p r e s c r i p t i o n  

burn ing  . " 

Post-Burn 

Measure t h e  degree o f  success i n  ach iev ing  you r  o b j e c t i v e .  

- adjustments t o  burn ing p lan  

- minera l  s o i l  exposure 

- f u e l  reduc t i on  

- duff reduc t i on  

- s t a b i l i t y  o f  s i t e  

- impact on vegeta t ion  

A copy o f  postburn i n fo rma t ion  should be recorded and submit ted t o  t h e  MoF 

f o r  attachment t o  burn ing  p lans.  

RRL: kcbm 

March 22, 1982 
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