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7 .  Lo cat ion o f  Work : Throughout region . 

8 .  Prob l em :  

This operational research s tudy i s  oriented towards t he immediate 
needs and reques ts of cl ient agencies , namely Pro vincial and 
Territorial Fo res t Servi ces . The intent is to imp ro ve aerial 
suppression me thods by optimiz ing the use and effec t i veness of 
a vailable airtankers , helitankers and retardants . Results from this 
s tudy co mplement those of NOR 1 2 8 ,  131 and 130 . Benefits ac cruing 
will include reduct ions in fire suppression cos ts , and areas burned 
as well as limi t ing damage to the fores t resource by enhancing 
op erat ional effec tiveness in the contro l of wildf ires by fire 
control agencies . 

Through continuous cooperative ef fort and liaison with cl ient 
agencies the probab ility o f  application of study results will b e  
high i n  the long run , al though technological and financial 
cons i derations may somewhat affect the degree of utilization in the 
sho rt run . 

Results  from this study will see almo s t  immediate use because they 
will b e  aligned with present client pol ic ies , needs and ob jecti ves . 
Pas t  experience supports this assessment . 
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Me tho ds : 

The meth ods associated wi th this study in vo l ve the us e o f  a wide 
varie t y  o f  fixed and rotary-wing airtankers normal l y  emplo yed in 
fire suppress ion operat ions within the region . S imilarl y the re 
a re a variet y o f  fire re tardants , both long-term and short-term 
which form an integral part o f  this s tud y. Retardant drop pattern 
tes t s ,  airtanker e ffect i venes s e valuat ions , and fire retardant 
mixing , qualit y control and e ffect i veness in vest iga tions all in vo l ve 
clos ely integrated field and laboratory s tudy procedures .  Air drop 
grids are es tablished and calibrated to determine drop pa t terns 
under contro lled conditions and ma y invo l ve the preparation and 
super vision o f  contractual arrangements .  Air tan ker and helicop ter 
retardant deli very s ystems are evaluated under cont rolled test 
condi t ions on the air drop grid and on wildfire op erations . Retard 
ant mixing and app l ication criteria are observed and e valuated in 
the combus t ion lab o ra to r y  and during field operations for both 
exis t ing and new retardant products . Much related data ia accumula ted 
and disseminated through cooperation with o ther fire operat ions and 
res earch agenc ies and through communication with cl ient agencies . 

9 .  S tudy Obj ect i ves : 

1 .  To measure and e valuate the drop characteri stics o f  various 
airtanker/ fire retardant co mbinations , inc luding helitanke rs . 

2 .  To e valuate fire ret ardants and determine the optimum appl ic ation 
re qui red to s lo w  and/or s top fires burning in di fferent fu els 
under var ying b urning condit ions . 

3. To obser ve and e valuate the e ffectiveness of airtan kers and 
heli tan kers using re tardants during fi re suppress ion operat ions . 

4 .  To e valuate new retardant mixing s ys tems and their role on 
wil d fire opera t ions . 

5 .  To anal yze and disseminate in forma tion concerning resource us e 
opt imizat ion to fire management agenc ies through technical 
assistance ,  cons ultation, and training . 

1 0 . Resources : 

a .  
b .  
c .  
d .  
e .  
f. 

St art ing date : 1968 
Es t imated year of complet ion : 1 9 78 Re vised : 1980 
Es t imated total Pro f. man-years required : 4 . 0  
Es sent ial new ma jo r e quipment items fo r 19 77-78 with cos ts : 
Es sential ne w ma jor e quipment items b e yond 1978 with costs : 
19 77- 78 man-years Pro f. 1 . 0 (Ne ws tead ) 

Supp . 1 . 0 (Lies ko vs ky) 
Casual 0 .3 
Total 2 . 3  

Nil 
Nil 
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11. Progress to Date : 

Within the study the use o f  f ire retardants, long-term in pa rticula r, 
has b een p �omo ted to regional f ire control agenc ies and , due in 
part to that liaison development and service activi ty , fire retardants 
are now in common use with concomitant improvemen t in air drop 
effectiveness. 

Air drop patterns have b een delineated for mo st airtankers and 
he litankers in use in the region in aid of impro ved a erial suppressio n  
throughout the region . Portable ground mixing units and retardant 
mixing systems w ith in a ircraft have been developed and ar e b ei ng 
utilized to good e f f ec t  by f ire co ntrol agenci es. Work co nti nu es in 
assessing n ew  retardants and mi xing systems. 

Aerial fire suppression research has e vo l ved into a two-pro ng ed 
approach within the Northern region . The first invo l ves o n-si t e  
e valuat ion of  fire retardant s  a nd airtanker eff ecti veness on 
wildf ires. The second is concerned with simula tion o f  this them e, 
using parameters determined through static test ing o f  tank a nd 
gating characterist ics and utilization o f  a vailabl e  retardant 
del i very and fuel related models. 

Airtanker accuracy has b een in vestigated under simulat ed bombing 
conditions, howe ver resul ts achieved sug g est ed that eco nomical ly 
constrained samp l ing methods used were inadequat e  and stat ist i cally 
unrealiable . Numerous variab les within the exp eriment could no t b e  
accounted for in the analysis o f  resul t s. 

S tudies o f  mixing and storage o f  lo ng-term fire r etardants in Alb erta 
ha ve demonstra t ed that cont inuous quality co ntrol in the pr eparatio n 
and storage o f  these commercial product s is o f  utmost importance i n  
maintaining the ir viab il ity during rela t i vely shor t and uncertai n 
periods o f  demand . 

A preliminary draf t o f  sp ecifications for long- t erm fi re r eta r da nts 
remains subj ect to co ntinuing r evi sion in order to incorporat e user 
suggestions, up-dated technical information and pot ent ial corro si ve 
and environmental damage . 

12 . Goals fo r 1976- 7 7 : 

1. Continue to assess on-si te e ffecti veness through exp erimenta tio n 
and on-si te evaluat ion through the coop eratio n o f  the Alb erta 
Forest Service , North West Lands & For est S er vi ce and o th er 
agencies as well as N . F . R. C .  resources. 
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2 .  Pro vide t echnical as s is tanc e to regional go vernmen t a nd in dus trial 
agenc ies . Sp ecificall y: 

1 .  Evaluat ion o f  the Alb erta Fores t  S ervice in -l ine powdered 
retardant mixer re:  mixing capab il it ies , advantag es and 
d isadvantages o ver an al t ernate eductor mixer . 

2 .  Furth er evalua t ion o f  Monsanto Canada Ltd .  new long -t erm 
r etardant Phos -Ch ek XB regarding ab il it y  to meet certain 
retardant sp ecifications ma inl y, salt con t ent , visco s it y, 
s torag e and effic ient mixing . 

3. Preliminary s cr eening o f  a new long -t erm liquid r etardant 
s ubmit t ed b y  ERCO Industries Ltd . , Toronto , Ontar io . 
Mainl y, to compare through laborato r y  t es t ing various 
p rop ert ies o f  this new r etardant with o th er long -t erm 
retardants pres ently on the market . 

4 .  Evaluat ion of  the new Fir e-Trol 9 31 l iquid conc entra t e  
( r et ardant)  b l ending and thickening s ys t em in the Slave 
Lake fores t  reg ion . 

5 .  Training and consultation as r eques t ed .  

3 .  L ead furth er invest igation towards an improved unders tanding 
o f  air tanker d el ivery s ys t ems through s tat ic t es t ing . As in 
the past this t yp e  o f  undertaking is cos t l y  and cannot b e  
cont inued w ithout the ful l  moral and f inancial support o f  both 
the coop erat ing agency and the owner-op erators of  the airtanker s . 
Financial support b y  the Alberta For es t  S er vic e and Airsp ray 
( 19 6 7) Ltd . is ant icipated with regard to the r ental o f  a 
recording oscillos cop e, a ircraft fuel supplies plus p ilot and 
engineer partic ipation if N. F. R . C .  r esourc es are no t availab le. 

4 .  Evaluat e b y  way o f  s imula t ion mod el l ing C . E. Hard y' s con trac t 
report on the relat ionship b etween fuel t yp e  clas s ification , 
retardant p enetration characteris t ics and tank and gat ing s ys t ems . 

5 .  S tud y l eader to comp l et e  course work at  U. o f  A .  - mas t ers p ro
gram . Mas t ers t hes is will cons id er th e develop ment of  a s imp le 
r esource allo cat ion model fo r us e w ith init ial attack air tankers 
under various demand cr it eria in Alb erta . 

6 .  Complet e  cons tuc t ion o f  Fir e Lab retardant sp ray apparatus . 

7. T ime and opportunit y p ermit t ing apprais e  the effec t iveness o f  
various f ire ret ardants and mon itoring t echn iques on p r escrib ed 
b urns in the Slave Lake Fo res t  region . 

8 .  No pub l icat ions fores een in 1976 -77 . 
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1 3 .  Accomplishments in 1 9 7 6 -7 7 :  

1 .  The p er io d  f rom mid-May to mid-June was set as ide for the purpose 
of  working towards the goal of asses sing on-s ite effectiveness 
of fire retardants . Howe ver , very low fire incidence during that 
period in the des ignated fo res t (Slave Lake ) pre vented data co llec
t ion under wildf ire conditions . Low fire hazard during the 
period f rom mid-July to mid -August precluded s imilar observations 
under experimental fire conditions in the Sl ave La ke for es t .  

2 .  Pro vided technical assistance to regional go vernment and indust rial 
agencies as follows : 

1 .  The Albe rta Forest Service in-line eductor mixer saw l imited 
use dur ing the past fire season and N. F . R . C .  participation 
was not requested during the brief period tha t it was in opera
t ion . Howe ve r ,  two days were spent in as ses s ing the f luidizing 
characteri s tics of the dry retardant powder as signed to these 
eductor b ases at Calgary and Lethb ridge . This was accomplished 
in the company o f  A . F . S .  personnel . 

2 .  This produc t was no t used in the Northern region during t he 
pas t fire seas on , there fore no further assessment was conducted. 

3 .  Preliminary s creening of a new long -term l iquid concen trate 
retardant , as submi tted by Enco Indus tries , has been complet ed 
and a writ ten s tatement of o ur observat ions and recommendations 
was forwarded t o  the company . In its p resent formulation , it 
was no ted that the pro duct submi t ted would no t meet the bas ic 
requirements of a long -term retardant as exhibi ted by exi sting 
commercial p roducts . 
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4 .  A f irst s tage e valuation o f  the Fire-Trol 9 31 liquid concentrate 
b lending anq thickening system was completed at  Sla ve Lake . A 
f ile report outlining observed deficiencies o f  the sys tem has 
b een prepare d ,  and a copy forwarded to the Alberta Fores t 
Se rvice . I t  was concluded that thi s equipment is not ye t 
capable o f  maintaining consis tent quality cont ro l of the mixed 
and thickened retardant . 

5 .  Study leader spent f i ve days in northern Manitoba re viewing 
the present f ire control program and o rgan ization of that 
region, in terms of the needs for po tential research under
taking . Two days were spent with D . N. S .  personnel in Prince 
Albert , Sas katchewan d iscuss ing the p ro vince ' s presen t  and 
future aeri al f ire control pro gram. The possib ilities o f  
co nduct ing operational res earch programs i n  Saskatchewan were 
discussed also . 
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3.  S tatic a irtanker tests were conducted at Sla ve Lake during Augus t 
with the PB Y -5A Canso . An oscilloscope and camera were rented b y  
the Alberta Fores t Service for these tests while N. F. R. C .  monitoring 
equipment was use d .  Because inaccurate results were achieved 
during th es e tests with a modified flow gauge,  a new gauge was 
desi gned and tes ted prior to repeat ing the tests at the Fl ying 
Fi reman Ltd .  headquarters in Sidney , B . C . in No vember, using the 
recording oscilloscope recentl y  acquired b y  the N .F. R . C .  Al l f low 
data now appear t o  be in o rder and will be p rocessed by computer 
at the Northern Fores t Fi re Laboratory in Mis soula , Montana towards 
the end of the pr esent f is cal year . 

4 .  S imulat ion modelling o f  retardant penetration and crown retention 
characteris tics in boreal fuels could not be undertaken b ecause 
o f  deficiencies in the computer model b eing de veloped at the 
Northern Fo res t Fire Laborator y  in Mis soula . The Hardy contract 
report on this sub ject is under re view in terms of  following 
th rough with an interim appro ach to the problem of rating air tanker 
effec t i ve ness in relation to various fuel t ypes . 

5 .  S tudy leader f inalized course work towards complet ion of  a mas ters 
program at the U. of A .  In conjunct ion with this program a contract 
was let to Dr . M. J .  Hodgson of the U .  of  A. to develop a computer 
routine for a s impl e  resource allocation model . As a result a 
computerized heuris tic algo rithm will be employed extens ively in 
the preparation o f  the thes is . A draft cop y of an initial thes is 
chap ter has b een prepared and has been used as the bas is fo r two 
conference papers . These papers cons ider optimal airtanker 
allocation in Alberta ( see pub licat ions ) .  

6 .  Cons t ruction o f  the combus t ion laboratory retardant sp ray apparatus 
has once again b een dela yed owing to higher priority design and 
fabrication o f  s tatic tes t ing equipment . 

7 .  As reported in accomplisment ( 1 )  this goal was no t achieved becaus e  
o f  unfavorable burning cond it ions at  the Slave Lake burns s it e  of  
the proposed experimental b urns . 

8 .  Pub l ications : 

1 .  

2 .  

Ho dgson, M. J .  and R. G .  News tead . 1977 . Locat ion-allocation 
pro cedures and forest fire suppression . Paper 
submi tted to Pacific Regional Science Conference, 
Vancouver,  B . C .  

Hodgson , M. J .  and R. G .  News tead . 19 7 7 .  Varia bil i t y  in the 
location of Alberta forest fires : A supp ress ion 
stra tegy . Paper submi tted  to annual meet ing, 
Canadian As sociation o f  Geo graphers , Regina , 
Saska tchewan . 
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9 .  Ac comp lishment added : An extens i ve air drop testing program was 
undertaken at S la ve Lake when low f �re inc idence and unfa vorab le 
condit ions prec luded accomp lishment o f  ant icipated goa ls ( 1 )  and 
( 7) .  Drop pat terns for the P BY -5A Canso ( Fai rey conversion) 

were comp leted for Fire-Tro l 100 long -t erm retardant and Tenogum 
wat er thickening agent . One wat er drop was a lso recorded and 
s e veral drops wi th test mixt ures o f  Fire-Tro l 9 31 wer e a lso 
conducted . 

1 0 .  Accomp lishment added : Three 800 -ga llon sa lvo drops o f  various 
concentrat ions of Tenogum mixtures were c omp leted , along with 
calibration of the Tenogum inj ection sys t em on board the Canso . 
The res ult s  o f  these tests wer e s ignificant in that they sugges ted 
tha t the benefit/cost rat io of Tenogum may well be less than 
expected . This information coup led with further labo ratory 
tes t ing has b een sent t o  s e vera l Canadian fire contro l agencies . 
The s tudy leader attended the Canad ian Commit tee o n  Forest Fire 
Cont ro l meeting in Ottawa in January a t  the request o f  the 
Department o f  Northern Saskat chewan to present this same informa 
t ion to o ther users o f  the product . These observations wi ll 
app ear in a forthcoming Fores try Report . 

1 1 . Accomp lishment added : Two new f low gauges were des igned and 
fabricated . These were tested under lab and fie ld conditions as 
a part o f  the s tatic test ing program (goal 3) . The hydro s tatiC 
pressure gauge was tes ted and rej ected because o f  its  ina ccuracy 
and emphasis was shifted to a more reliab le resis tance wire 
gauge capab le of accurately record ing changing water depth in an 
airtanker deli very sys tem ,  upon e vacuat ion . 

1 2 . Accomp lishment added: Exce llent cooperation by Alb erta Forest 
Ser vice b ird -dog officers result ed in the accumulation o f  va luab le 
information on airtanker operat ions and e ffecti veness through 
the comp le t ion o f  N . F . R . C .  des igned air observer forms . 

1 3 .  Accomp lishme nt added : At the request o f  the Yukon Lands and For est 
Ser vice , a detailed examinat ion of retardant samp les re vea led 
that the reasons for deterioration of mixed Phos -Chek retardant 
he ld in pro longed s torage , resulted from bacteria l degradat ion 
coup led with poor qua lity contro l at the t ime of  mixing . 

14 . Goa ls for 19 77-78 : 

1 .  Cont inue to as sess on -s i te effect i veness of fi re retardants through 
experimenta l and wild fire e va luat ion . Cooperat ion of the Alberta 
Fores t Service and other in teres ted regiona l agencies is anticipat ed . 

1 o:� 
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2 .  Provide technical ass is tance to reg ional government and indus trial 
agenc ies involved in fire control . S peci f ically : 

1 .  Continued evaluation o f  modif ied prototy pe Fire -Iro l 931 
blending and thickening sys tem at the Slave Lake tanker base . 

2 .  Participate in the inaugurat ions of  the Fire -Trol 9 31 retardant 
b ase o perat ion at Meadow Lake , Saska tchewan . In concert with 
De partment o f  No rthern Saskatchewan staff quality cont ro l 
techni ques wil l  b e  demons trated and a ppl ied to the intro duc tion 
of this retardant mixing e quipment upon i ts arrival at the 
Meadow Lake base . 

3 .  Training and consultation as reques ted . 

3 .  Complete field evaluat ion o f  Tenogum in an effort to further 
quant ify the effects o f  var ious concentratio ns on dro p pa ttern 
configuration . Also , the inf luence o f  winds and dro p heigh t  on 
thickened water dro ps versus plain water dro ps wil l  be determined 
for the PBY -5A Canso (Lieskovsky) . 

4 .  Conduct static tests on Field Aviation convers ions o f  the PBY -5A 
Canso . These tes ts depend to a large degree u pon the willingness 
of owner -o perators to coo perate with aircraft availability and 
may be conducted in S aska tchewan , Alberta or the N .W . T . ,  wherever 
desired coo peration and ease o f  performance pe rmit . 

5 .  Complete masters thesis at the Univers i ty o f  Alb ert a .  

6 .  Complete cons truction o f  retardant s pray apparatus for use in the 
combus t ion laboratory (Lieskovsky ) . 

7. Pub l ish article on Tenogum in for thcoming issue o f  Forestry Re port . 

8 .  Let contract to modify an exist ing location-alloca tion mo del to 
account for sho r t -term variab ility of  o ptimal location of  fo rest 
fire suppress ion res ources . 

15 . Publications : 

Up to 19 76 -77 

Grigel , J . E. 1969 . Preliminary evalua tion o f  TX-350  - A new long
t erm retardant . For . Br . , Dep. Fi sh . Fo r .  Internal Rep. A-20 . 

Grigel , J . E. 1969 . Evaluation o f  the nitrogen in jection sys tem of  
mi xing Gelgard fire re tardan t in the PBY Canso water bomber . 
For .  Br. , De p. Fish . Fo r .  Internal Re p. A-2l . 
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Grige1 , J . E. 1969 . An in jector sys tem for mi xing Ge1ga rd fire 
re tardan t on land based air tanker o perations .  For . Br., 
De p. Fish . Fo r .  Internal Re p. A-2 2 . 

105 

Grigel , J . E. 19 70 .  The use o f  airtanke rs for fire su ppress ion in 
Canada . Can . For .  Serv . , De p. Fish . For .  Internal Re p. A- 33 . 

Grigel , J . E. 19 70 .  Fire re tardants and their use in Wes tern Canada . 
Can . For .  Serv . , De p. Fish . For . Inf .  Re p. A-X-38 . 

Lieskovsky , R . J .  19 71 .  Dro p pa ttern for Twin O tter Membrane Tank 
sys tem . Can .  Fo r .  Serv . , De p. Environ . Internal Re p. NOR-2 . 

Grigel , J . E. 1 9 71 .  Air drop tes ts w ith Fire-Trol 100 and Phos-Chek 
205 fire retardan ts . Can . For . Serv . , Dep.  ERviron.  
Inf . Re p. NOR- X-8 . 

Grigel , J . E. and R . J .  Lieskovsky . 1 9 72 .  A compari son of  the B-2 6  
and Thrush Commander airtankers . Can . For .  S erv . , Dep.  
Environ . Inf .  Re p. NOR- X- 1 7 .  (Re places unpub l ished 
Internal Re p. NOR- 6 ) . 

Bradford , Samuel A .  1 9 73 .  Corros ion o f  metals in fire retardan ts . 
Can . Fo r .  Serv . , De p. Environ . Inf .  Rep.  NOR-X-66 . 

Lieskovsky , R . J . , R .  Kruger , and R . G. News tead . 1 9 74 .  Problems in 
mi xing and s torage o f  long- term retardan ts in Alberta . C an .  
For .  Serv . , De p. Environ . Inf . Re p. NOR- X-94 . (Replaces 
File Rep.  NOR-Y- 68) . 

Grigel ,  J . E. ,  R . J .  Lieskovsky , and R . G .  Newstead . 1 9 74 .  Air dro p 
te s ts with heli tankers . Can . For . Serv . , De p. Environ . 
Inf .  Re p. NOR-X- 77 .  

Grigel , J . E. 19 74 .  Role o f  the hel i tanker in fo res t  fire con tro l .  
Can . For . Serv . , De p. Environ . Inf .  Re p. NOR- X-123 . 

Grigel , J . E. ,  R . G .  News tead , and R . J .  Lieskovsky . 19 75 .  A review 
o f  retardant delivery sy s tems used in f i xed-wing air tanker s .  
Can . For .  Serv . , De p. Environ . Inf .  Re p. NOR- X-134 . 

In addition the following contributions have been pre pared for : 

Fores try Re po r t  Vol . I, No . 1 
- Shor t and long-term fire retardants . 
- The B-2 6  airtanker . 

Fo res try Re port Vol . 2 ,  No . 1 
- Por tab le heli tanker retardan t sys tems for the Yukon . 
- B-26 airtanker air dro p tes ts with l i quid concentra te . 
- PBY Canso air dro p tes ts with Gelgard re tardan t. 
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- S ikorsky S58T drop tes ts with Phos-Chek retardant . 
- Modificat ion o f  chemi cal inj ection sys tem in the PBY Canso air t anke r. 
- Airtanker s imulation model . 

Fo res try Report Vol . 3 ,  No . 1 
- Recent airtanker dro p tests . 
- Quality control - a mus t . 

Forestry Re port Vol . 4 ,  No . 4 .  19 75 
- Determining air tanker accuracy or How to make nobody happy 

Hardy , C . E. ( contract re port)  1 9 75 
- O perat ional assessment o f  the effectiveness of  aerially 

appl ied fire retardants under wildf ire o perations ( file re por t 
plus copy submit ted to coo perat ive contractor A . F . S . ) .  

16 . Signatures :  

Inves t igator Program Manager 

Director G . T .  Silver 
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1 .  Proj ect : Reduction o f  losses by improved fire suppress ion metho ds . 

2 .  Title : Assessment and develo pment of  fire1ine sys tems . 

3.  New : Cont . : X 4 .  No . :  NOR-5-128 

5 .  Study Leader : D.  Quint i1io 

6 .  Key Words : fuel ty pes , fire behavior , bul ldo zers , airtankers , 
handcrews . 

7 .  Locat ion o f  Wo rk : Region wide . 

8 .  Problem : 

The greates t percentage o f  the suppression budget is usually allocated 
to aircraft , b ulldo zers , and handcrews employed to build f ire1ines . 
To maximi ze the e ffect o f  each su ppres s ion do llar by planning for 
o ptimum res ource allo cation , agencies require fundamental knowledge 
of produc t ion rates and effectiveness of the above techni ques . To 
date l ittle informat ion e xi sts des cribing line buil ding capabilities 
of  f ire1 ine systems , hence efficiency is much below acceptable levels .  
Along with assess ing e xisting fireline systems the s tudy will develo p 
new techni ques and conce pts with modern ca pabilities . 

Th is work w ill create a data bank o f  produc tivity rates for e xis ting 
and po tent ial fire1 ine sys tems , which will eventually be us ed fo r 
o ptimum allocat ion models . Prel iminary informat ion from this s tudy 
and NOR 037 and NOR 131 has al ready been incorporated in to an ini tial 
attack s imulat ion model (NOR 1 30 ) . 

Methods : 

1 .  Ground at tack sys tems 

Ma jor fuel types are s trat ified according to resis tance to contro l . 

A t ime and mot ion s tudy has been des igned to document produc tivity 
o f  bul ldo zers and handcrews . 
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Th e use o f  e xplosives will be develo ped fo r fir eli ne use and 
ef fec tiveness , co s t  and productivi ty will be co mpared to hand line 
wor k. 

2. Air a ttac k  sys te ms 

Available dro p patterns of  air tan kers and he lico pters will b e  
reviewed to determine fireline cons truc tion rates under ideal 
conditions . 

Wildfires will be assessed to de termine devia tion of  firel ine 
cons truc tion rates under o perational conditions , i . e . , dro p 
accuracy , dro p height and s peed,  actual load carried . 

An aerial ignition device for bac kfiring and burnout wil l  be 
develo ped and tes ted util izing methods pioneered in Aus tral ia . 

An aerial mar king device for reloca ting re po r ted fires by 
ini tial attac k crews will be develo ped utilizing the lo w 
fre quency trans mi tter principle of  wildf ire tracking sys te ms . 

9 .  S tudy Obj e c tives : 

1 .  To provide accurate produc tivi ty rates of bulldo zers , handcre ws ,  
and airtankers for f irel ine building in regional fuel ty pes . 
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2 .  To pro mo te and e xtend research results to client agenc ies as re quired . 

10 . Resources : 

a .  S tarting da te :  1 9 72 
b .  Es t i mated year o f  co mpletion : 1 9 78 
c .  Es ti mated to tal Pro f. man -years required : 3 . 5 
d .  Es sential ne w majo r  e qui pment i te ms for 19 77-78 wi th cos ts :  Nil 
e .  Es sential ne w ma jor e qui pment i te ms beyond 1 9 78 wi th co s ts :  Nil 
f .  19 77-78 man-years Prof . 0 . 3  (Quin tilio )  

11 . Progress to Da te :  

Supp. 0 . 4  (Maf fey) 
Casual 0 . 3 
To tal 1 . 0  

The s tudy was introduced to the Alberta Fores t Service and coo pera tive 
guidelines were formed to facili ta te the initial summer ' s work.  A 
s tandardized for ma t  was pre pared for the da ta collection per taining 
to ground attack sys te ms . Thi s  was revie wed by AFS field personnel 
and final ized for use during 1 9 72 .  CFS personnel manned s pr ing fires 
in the Whi tecourt and Slave La ke Fores t Di s tric ts and the forma t  
was i mproved based o n  field e xperience .  Four hundred field for ms 
were dis tributed to selected AFS dis tricts for 1 9 73 use .  
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The b ul ldozer fireline assessment forma t was introduced to provincial 
agenc ies dur ing the annual Fire Plans Course at Hinton , May 1 9 , 1 9 73 .  
Two hundred fo rms were distrib uted to sector and cat boss personnel 
and a field exercise was conduc ted on the school fores t .  Fourteen 
fires were subsequently monitored by the Alberta Fores t Service and 
data for 2 9  miles o f  fireline cons t ruc t ion wer e received at N . F . R . C .  

N . F . R . C .  personnel collected data on wildfires in Alberta and N .W . T .  
and 78 miles o f  bulldozer and 5 miles o f  handline observat ion are 
documented . 

1 2 . Goals for 1 9 76 -77: 

1 .  Monitor selected wildf i res throughout the reg ion as a means o f  
b uilding data b anks f o r  airtanker , b ulldozer and handcrew 
pro duct ivity rates . 

2 .  Publ ish the following : 

Quint i l io , D .  19 76 .  Fire control a pplicat ion o f  bulldozers . 
Inf .  Re p. 

Mur phy , P. J .  and D .  Quint ilio . 1 9 76 .  
rates in Alber ta fuel types . 

Handc rew fireline product ion 
Inf . Re p. 

Quin t il io , D . , G . R .  Fahnes tock , and D . E. DUbe . 19 76 .  The Darwin 
Lake proj ect , a coo perat ive study o f  fire behavior .  
Inf . Re p. 1 74 .  

3 .  Goal added : Cont inue l iaison assignments as reques ted . 

4 .  Goal added : Participat e in coo perat ive fire research proj ects . 

5 .  Goal added : Re-inventory S lave Lake as pen plo ts . 

1 3 .  Accomplishments in 1 9 76 -77: 

1 .  No a ppro priate wildfires . 

2 .  Quint ilio , D . , G . R .  Fahnes tock and D . E. Dube . 1 9 77. Fire 
b ehavio r in upl and j ack pine - The Darwin Lake proj ect . 
Dep. o f  Enviro n . , Can . For . Serv . , North . For . Res . 
Cent . Inf . Rep.  NOR-X-1 74 . 
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Mur phy , P. J .  and D .  Quintilio . 19 77. 
rates in Alberta fuel types . 

Handcrew fireline product ion 
Inf . Rep. NOR-X- ( In review ). 

Quintilio , D .  1 9 77. Fire cont rol a pplicat ion o f  bulldo zers . 
Inf . Re p. NOR-X- (First draft).  
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3 .  Partici pated in a jo int AES / CFS training sess ion in Inuvik , N .W. T .  
Presented FWI and fire b ehavior lec tures . 

Participated in a famil iarization trip to Manitoba forest districts . 

4 .  Partic i pated in planning o f  the S lave Lake black s pruc e burns and 
implementat ion o f  the Jas per Nat ional Park burn . 

S .  Conducted a mortality inventory o f  S lave Lake as pen burns and 
su pervised cont ract KL01 S-76 -0224 for data compilat ion and summary . 

14 . Goals for 19 77-78 : 

1 .  Monitor selected wild fires throughout the region as a means o f 
building data banks for airtanker , bulldozer and handcrew 
product ivity rat es . 

2 .  Complete r e ports as listed : 

Quint ilio , D . , G . R .  Fahnes tock and D . E. Dub e . 1 9 77. Fire behavior 
in u pland j ack pine - The Darwin Lake Pro ject . Dept . 
o f  Environ . ,  Can . For . Serv . , Nor th . For . Res . Cent . 
Inf .  Rep.  

Mur phy , P. J .  and D.  Quint i1io . 1 9 77.  
rates in Alberta fuel ty pes . 

Handcrew fire1 ine produc t ion 
Inf .  Re p. NOR-X-

Quint ilio , D .  1 9 77 .  Fire control a pplication o f  bulldozers . 
Inf .  Re p. NOR-X-

Quintilio , D .  and R . L .  Ponto .  1977. S pring burns in a SO -y r -01d 
as pen s tand . Inf .  Rep. NOR-X-

IS. Publications : 

Up  to 19 76-77 

Lai t ,  G . R .  and W . C .  Taylor . 
used in the Yukon . 
Edmonton , Alb erta . 

19 73 .  Backf iring and burnout techn i ques 
Can . For . Serv . ,  North . For . Res . Cent . ,  
Inf .  Rep. NOR-X-43 . 

Ponto , R . L .  and G . M .  Lynch . 1973 .  Use of  elec tronic markers to 
relocate small fores t f ires . Can . For . Serv . , Nor th . For . 
Res . Cent . ,  Edmonton , Alberta . Inf .  Rep.  NOR-X-61 . 

Ponto , R . L . , D .  Quintilio , P. Bihuniak , �nd G. R .  Lait . 19 74 .  An 
incendiary priming and releas e mechanism for backfiring 
from aircraft . Can . Fo r .  Serv . , North . For . Res . Cent . ,  
Edmonton , Alberta .  Inf .  Rep.  NOR-X-7S.  
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Dube , D . E. 19 73 .  Fire contro l methods in t he black s pruc e-Labrador 
t ea-C1adonia fuel complex. North . For . Res .  Cent . ,  
Edmonton , Alb erta . Fi l e  Report . 

Ponto , R . L .  1974 .  El ectronic fire marker b eing t es t ed in Canada . 
USDA Fores t  S erv . , Fi re Manag ement 3 5 ( 2 ) : 1 5 .  

Kii1 , A . D .  and D .  Quinti1io . 
r es earch in Canada . 

19 76- 77 

Nil 

16 . S i gnatures : 

Inv t l.gator 

1 9 75 .  A r esume of current for es t  fire 
File Repo rt . 

Program Manager 

Dir ector G. T .  S ilver 
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CANADIAN FO RESTRY S ERVICE 

STUDY STAT EMENT 

1 9 7 7  - 78 

Res pons ib ility Centre : NORTHERN FOREST RES EARCH C ENTRE 

NOR-s-1 30 

Da te : February 7, 1 9 7 7  

1 .  Proj ect : Reduc t ion o f  losses by i mproved fire suppres s ion me thods . 

2 .  Title : Ini t ial attack strategy and resour ces in fire suppress ion 
o perat ions . 

3 .  New : Cont . :  X 4 .  No . : NOR-s-1 30 

5 .  Study Leader :  D .  Quinti1io , D .  Kii1 

6 .  Key Words : detection, fire behavio r ,  airtanker s ,  s i mulat ion modell ing , 
handcrews , hel ico pters . 

7 .  Locat ion o f  Work : Northern Fores t Research Centre . 

8 .  Prob l e m: 

Fire contro l  agencies serviced by the Nor thern Forest Research 
Laboratory in Edmonton s pend between 10 and 15 mill ions of do l lars 
annual ly on fire suppress ion . At leas t an e qual a mount is los t  in 
the for m  of damage to various resources . In the pas t ,  fire contro l 
e xpendi tures have b een jus t ified on the b as is that fire damage must 
b e  reduced "at all cos t " . In the future , fire pro tec tion agencies 
will see greater co mpetition for the fire contro l dollar . 

In the defence o f  future budget re ques ts fire pro tect ion agenc ies 
must place a greater e mphasis on planning , including resource 
valuation . Su ppres s ion st rategy and allocat ion mus t  then be geared 
mo re closely to e xi s t ing resource values and fire b ehavior to ob tain 
ma xi mum value o f  fire control dollar . The fire manager urgently 
requires guidel ines s pecifically derived for the ini t ial at tack s tage 
s ince bene fits are ma ximized when the fire is contro lled in its early 
growth stage . 

The Alberta Forest Service is coo perat ing in the devel opment o f  an 
initial attack s i mulat ion model fo r Wh itecourt Forest Dis trict . It 
is des igned to provide a re lat ive assess men t o f  initial attack 
sys t e ms and if the model proves satisfactory it will be introduced as 
an o perat ional decision-making aid . 
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NOR 1 30 
O perat ional 
Fi re S u ppression 
Sy stems 

Canadian 
Fire 
Weather 
Inde x 

Hazard Rating System 

To 
Clients 

To 
Clients 

- Review agency o perat ions to del ineate and define the problem ,  and 
to select a pro totype forest distric t . 

- Cons truc t a s tudy team o f  Alberta Fores t S ervice field personnel , 
Alberta Forest  Servi ce head quarters personnel ,  Canadian Fores try 
Service personnel ,  and systems analys t consultant . 

- Co nduct weekly meet ings to determine the variab les for a simulat ion 
model . 

- Sort and trans fer 1 0 -f ire and weather data to I BM-360 tape .  

- Compile l ine b uilding capab ility o f  the ini t ial attac k  sys tems . 

- Des ign flow chart for the int ial at tack model . 

- Program and run the model . 

- Analyze results and present guidelines . 
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9 .  St udy Obj ectives : 

1 .  To develo p  a simulat ion model for as sessing initial at tack sys tems 
over a range o f  burning condit ions . 

2 .  To provide guidelines for suppression strategy and o pt imum comb ina
t ions o f  men and e qui pment to achieve success ful init ial a ttack. 

3 .  To promote and e xtend research resul ts to client agencies through 
l ectures and training ses s ions . 

10 . Res ources : 

a .  Starting date : 1 9 7 2  
b .  Es t imated year of complet ion : 1 9 7 3  Revised : 1978  
c .  Es t imated total Pro f .  man-years r e quired : 3 . 4 
d .  Essential new maj or e qui pment items fo r 1 97 7-78 with cos t s : Nil 
e .  Essent ial new maj or e quipment items b eyond 1978 with costs : Nil 
f .  1 9 7 7- 7 8  man-years Pro f .  0 . 7  (Quint i1io ) 

0 . 9  (Kii1 )  

1 1 .  Progres s  t o  Date : 

1 . 6  
Supp. 0 . 6  (Maffey)  
Casual 0 . 0  
Total 2 . 2  

An inter-agency s tudy group was formed to develo p a s imulat ion model 
for three ini t ial attack methods , i . e .  hel ico pters , airtankers , and 
ground crews . Important variables were documented and ten years of 
fire and weather data trans ferred to IBM-360 tapes . 

Model develo pment was completed and prel iminary runs made for gro und 
and aerial sys tems . At the re ques t  o f  the Alberta Fores t Service 
the model was e xpanded to include : ( 1 )  a B-26 air tanker ( 2 )  both 
land-based and amphib ious PBY Canso ' s and ( 3 )  a 204 B he1ico pter w/ 235 
gal . b ucket . 

Final results of the firs t generation simulation runs were pr esented 
to the Alberta Forest Service , Protection Branch , on January 6 ,  197 6 ,  
at NFRC . 

A s tatistical analysis o f  2000 individual AFS forest fire repor t s  and 
35 , 000 fire weather obs ervations has b een completed . Results indicate 
that the Fire Weather Ind e x  and components accurately reflect key 
as pects o f  fire behavior and fire- fighting difficulty , particularly 
during the early o r  init ial at tack phase . 
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1 2 . Goals for 1 9 76 -77: 

1 .  Update 19 72 -73 input parameters with current informat ion and 
conduct second generat ion runs . (Quinti1io ) 

2 .  Re-des ign the pro gram to allow suppress ion techni ques ,  i . e . ,  
handcrews and airtankers , to o perat e simult aneous ly on individual 
fires . (Quint i1io ) 

3 .  Coordinate worksho p sessions necessary to u pdate model . (Quinti1io ) 

4 .  Cont inue FWI Task Force and liaison as s ignments as required . 
(Quint ilio ) 

5 .  Publish re port : 

Quinti 1 io , D .  and W . A .  Anderson . 1 9 76 .  S imula tion study o f  three 
init ial attack sys tems --a pro gress report .  Inf .  Re p. 

6 .  Pre pare draft problem analysis to identify and evaluate new 
r esearch and technology trans fer needs and re quirement s  in 
suppor t  of f ire management activities , includ ing fire impact on 
environment , cos t /benefit concerns , improved s tatis tical base 
for management , and guidelines for implementation . (Kii1)  

7.  Continue serving on the following commi ttees : (Kiil) 

1 .  Wes tern Fire Weather Committee 
2 .  Central Fire Weather Commit tee 
3 .  Fores t Commit tee o f  the Nat ional Fire Pro tection Association 
4 .  Metric Sub -commit tee o f  the Canadian Committee on Fores t  

Fire Control 
5 .  Develo pment Commit tee - AFS/ CFS Po l icy on Meteoro logical 

Services for Fire Cont rol 
6 .  Regional Fire Resear ch Commi t tee . 

8 .  Pre pare the f ollowing reports : 

Per formance o f  the Fire Weather Inde x in relation to fire activity 
in Alberta (Kiil , Miyagawa , Quinti1io ) . Inf .  Rep. 

The forest fuel complex in four forest ty pes in Alberta (Ki i1 ) . 
Inf . Re p. 

9 .  Coordinate pro po sed fire behavior/re tardant evaluation program in 
S l ave Lake Fores t .  (Kii1)  
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1 0 .  Goa l  added : As memb er o f  a DO E in-hous e task force o n  federal 
financial as s is tance fo r forest protection , provide updated 
s tatistics for task fo rce report . (Kii l) 

1 1 . Goa l  added : Serve as CFS representative on a CCFFC -appo inted 
working group on f ire -damage appraisal in Canada . (Kii l) 

1 2 .  Goa l  added : To coordinat e the regiona l forest fire research 
program .  (Kiil) 

1 3 .  Goa l  added : To ini t iate p lans for a CFS -sponsored int ernationa l 
sympo sium on fire behavior ,  effects and management imp lications in 
b lack spruce,  to be convened in Edmonton in the fall o f  1978 . (Ki i l) 

1 3 .  Accomplishments in 19 76-77: 

1 .  Handcrew and airtanker produc t ivity data were reviewed with the 
Alberta Fores t S ervic e .  A second generation run is comp lete 
for handcrews and airtankers wi ll be re-run fo llowing comp let ion 
of the S lave Lake retardant effectivenes s s tudy . 

2 .  The growth model has b een re -des igned and d ispatch logic for 
simultaneous operat ion o f  heli tankers and handcrews i s  comp let e .  
A computer program is in preparation to account for the changes . 

3 .  Four workshop sess ions were s cheduled and conducted to develop the 
logic required for comb ining resources on ind ividual fires . 

4 .  Partic ipated in the nationa l FWI Task Force meet ing , Apri l  13-1 5 ,  
at  NFRC . Finalized out line for User ' s Manua l. Supervised contracts 
KL015 -6 -0206 and KL01 5 -6 -0 2 79 . (Ki i l  & Quintilio ) 

5 .  Comp leted . 

6 .  A prob lem ana lys is was ini t iated t o  identify and t o  evaluate new 
res earch and techno lo gy trans fer needs in support o f  fire manage
ment act ivi t ies carried out by the regiona l agencies . The current 
research and deve lopment program, a imed at satis fying the short -term 
needs o f  federal, provinc ial and industrial fire management agencies , 
has resulted in a relative ly h igh leve l o f  imp lementation o f  
research findings and cont inued support o f  j o int cos t -sharing pro
grams . Recommendat ions are made to guide the future deve lopment 
o f  the reg ional fire research program. 

7. Kii l continued to serve on the fo llowing co mmit tees : 

1 .  Wes tern Fire Weather Commit tee - attended firs t annua l 
meeting in Edmonton and out line progress in fire weather 
and fire b ehavio r res earch . 
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2 .  Central Fire Weather Committee - at tended firs t annual 
meeting in Winnipe g .  

3 .  Fores t Commit tee o f  the National Forest Pro tection 
Association - Attended the annual meet ing of this Commit tee 
in Hous ton , Texas and presented a progress report on fire 
research in the CFS . 

4 .  Metric Sub-commit tee o f  the Canadian Commit tee of  Forest 
Fire Cont rol - att ended a meeting o f  this committee in 
Winni peg , to discus s  convers ion to metric system by 
provincial fire control agencies . 

5 .  Develo pment Commit tee - AFS / CFS Policy on Meteoro logical 
Services for Fire Contro l - attended first annual meet ing 
o f  Develo pment Commi t tee in Toront o  to discus s  implementa
t ion of DOE pol icy relating to met eorological s ervices in 
fire contro l . Also pre pared a brief s tatement o f  servi ces 
needed by provincial fire management agencies , including 
recommendat ions fo r improved level of servi ce as required 
by individual agencies .  

6 .  Regional Fire Research Commit tee - acted as chairman at  
the annual meet ing of  this Commit tee in Edmonton to review 
research accompl ishments and to i dent ify new r esearch 
needs and re quirements in the region . 

8 .  Re ports : 

Kiil , A . D . , R . S .  Miyagawa and D .  Quintilio . 19 77 .  The cal ibration 
and per formance of the Fire Weather Ind e x  in Alberta . 
Inf .  Re p. NOR-X-173 ( Final editing ) . 

Ki il , A . D .  1 9 77. The fuel complex in four fores t ty pes in 
Albert a .  ( Firs t  draft ) . 

9 .  Coordinated the develo pment and field implementat ion o f  a joint 
AFS / CFS fire b ehavior/ retardant evaluation program in the S lave 
Lake Fores t .  

1 0 . On s pecial as signment in Ottawa , completed an u pdating o f  statistic s  
for a DO E in-house task fo rce re port o n  federal ass is tance in 
forest pro tec t ion . 

11 . Participated in national worksho p s ess ion in Toronto to identify 
and dis cus s  needs and o pportunit ies for research on fire damage 
a ppraisal . 

IIi 
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1 2 . Coo rdinated reg ional fire research program . Vis ited t he Nor thern 
Fire Res earch Laboratory in Missoula and the Interagency Fire 
Centre in Boi se to kee p  abreas t of research and o perat ional 
pro grams at these centres . Established and maintained contact 
with numerous f ire control agencies in Canada and the U . S .  invo lving 
e xchange o f  information,  develo pment o f  joint pro jects and relevant 
research activit ies . Carried out adminis trat ive and supervisory 
dut ies as r e quired . Participated in a week-long field tri p to 
Manitoba to ob tain f irs t -hand knowledge of fire control o pera tions 
and research o pportunities in that province . 

1 3 . Ob tained approval in princ i ple to pro ceed with plans for an inter
nat ional sympos ium on f fre behavior and effects in b lack s pruce . 
Contacted numerous individuals and agencies and received repl ies 
largely in favour o f  the pro posed sympos ium .  

1 4 .  Goals for 1 9 77- 78 : 

1 .  Continue running the s imulat ion model fo r new airtankers and 
helitankers as re quested (Quintilio ) . 

2 .  Ini t iate a new integrated work pro gram us ing s imulation modelling 
as a tool for comparing the magnitude of differences between 
fire management alterna tives . Develo p s tudy methodology and 
o rganization. Continue and e xpand work to develo p f ire s pread 
and impact models for ma jo r  vegetation ty pes in the region . 
Init iate modelling work to s imulate airdro p penetration through 
regional fuel ty pes and e �and work on fireline cons truct ion 
predictor . (Members o f  f ire research group) . 

3 .  Cont inue t o  serve on the following commit tees and task force 
groups (Kiil ) . 

1 .  Wes te rn Fire Weather Commit tee 
2 .  Central Fire Weather Commi t tee 
3 .  Fores t  Commit tee - NFPA 
4 .  Develo pment Commi t tee - AFS/ CFS 
5 .  Regional Fire Research Commi t tee 
6 .  CFS in-house task force on Federal Ass is tance to Forest 

Protection . 

4 .  Firm up plans for a CFS -s ponsored internat ional sympos ium on fire 
b ehavior and e ffects in black s pruce , including fire management 
impl ications , to be held in Edmonton in late 19 78 (Kiil ) . 

5 .  Coordinate and part ic ipate in a jo int AFS / CFS fire behavior/  
retardant evalua t ion study in the Slave Lake Fores t  in spring , 
1 9 77 (Kiil and Quintilio ) . 

6 .  Coordinate the Fire Research Program at NFRC (Kiil ) .  
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15 . ·  Publications : 

Up  to 19 76- 77 

Quint ilio , D .  19 75 .  S imulation o f  three init ial attack systems . 
Fo r .  Re p. Vol . 4 ,  No . 4 .  

1 9 76- 77 

Quintilio , D .  and A .W . Anderson . 
at tack f ire o perations 
De pt . of Environ . , Can . 
Inf . Re p. NOR-X-166 . 

19 76 .  S imulation s tudy o f  initial 
in the Whitecourt Fores t ,  Albert a .  

For . Serv . , Nor th . For . Res . Cent . ,  

Kiil , A . D . , R . S . Miyagawa and D .  Quintilio . 19 77. Cal ib ration and 
per formance o f  the Fire Weather Inde x in Alb erta . De pt .  o f  
Environ . ,  Can . For . Serv . , North . For .  Res . Cent . ,  Inf . 
Re p. NOR-X- l 73 .  

16 . S ignatures : 

Inves t igator Pro gram Manager 

Director G . T .  S ilver 
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CANADIAN FORESTRY SERVICE 

STUDY STATEMENT 

1 9 77 - 78 

Responsib i li ty Centre : NORTHERN FOREST RESEARCH CENTRE 

NOR-5-1 3l 

Date : February 7, 1 9 77 

1 .  Proj ect : Reduct ion o f  losses by improved fire suppression methods . 

2 .  Tit le :  Evaluat ion and p lanning o f  fi re detection , survei llance and 
communica tions sys tems and me thods . 

3 .  New : Cont.:  X 

5 .  S tudy Leader : J .  Niederlei tner 

4 .  No . : NOR-5-1 3l 

6 .  Key Words : aerial patro ls ,  lookout s ,  forestry communications , weather 
data co llection , s to rm tracking , wi ldfire smoke emis s ion , 
wildfire mapp ing , remo te sens ing . 

7. Location o f  Work: Alberta , National Parks , Yukon and Northwes t  
Territories , Saskatchewan , Manit oba 

8 .  Prob lem : 

The s tudy cons ists o f  an ana lysis o f  fi re reco rds as we ll as o f  on
s ite evaluat ions o f  e xis t ing wi ldfire detec tion - mapping and 
communication sys tems . 

Research is done on facto rs inf luencing the performance and efficiency 
o f  such sys tems . 

The result s  o f  the study will enab le user agencies to increase the 
e ff i ciency o f  their fire survei llance systems thereby reducing total 
fire loses and minimi z ing fire suppress ion cos ts . 

S ince some o f  the user agencies in the reg ion are , at this t ime , no t 
operating a fully deve loped fire survei llance sys tem the s tudy is 
bound to meet w ith a certain measure of  success . 

Much o f  the results achieved in this s tudy so far are already b eing 
imp lemented ,  and the prospects of further findings being put to 
prac tical use are e xcellent s ince mo st phases of the s tudy are based 
upon user r e ques ts . 
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The fo llowing general course o f  action is being followed : 

1 .  Dis cus s ion wi th res pec tive user agenc ies to de fine and outline 
the problems to be solved . 

2 .  On -s i te evalua tions o f  e xis ting ins tallation and sys tems as well 
as analysis o f  avai lable data . 

3 . Formula tion o f  obj ectives and arb i trary f inancial cons traints 
to be cons idered wi th designing the new sys tem . 

4 .  Design o f  new sys tems o r  modifications o f  exis ting sys tems in 
order to ach ieve o ptimal returns under given local conditions 
and acce pted cons traints . 

5 .  Assis tance to us er agency during implementation as well as 
resear ch through shor t-term proj ects so lving day to day problems 
that have a bearing on sys tems design and o peration . 

9 .  S tudy Obj ectives : 

1 .  Deve lo p plans for wildfire surveillance and co nnnunications sys tems 
fo r the Nor thwes t Territories , and o ther clients ,  on re ques t. 

2 .  Identify the mos t  advantageous detection medium (alte rnative) 
for given condi tions . 

3 .  Define and identify facto rs influencing the des ign o f  wildfire 
detec tion and co mmunication sys tems . 

4 .  Develo p effective wildf ire mapping and surveillance techni ques . 

10 . Resources : 

a .  
b .  
c .  
d .  
e .  
f .  

S tarting date :  1 9 71 
Es tima ted year o f  completion : 
Es tima ted to tal Pro f .  man -years required : 
Es sen tial new maj o r  e quipment i tems for 19 77- 78 with cos ts : 
Es sen tial new maj o r  e quipment items b eyond 1 9 77 with co s ts :  
19 77- 78 man -years Pro f . 0 . 0  

Supp. 2 . 0  (Niederlei tner , Ogilvie) 
Casual 0 . 0  
To tal 2 . 0  

11 . Progress to Date :  

Nil 
Nil 

1 .  Yukon Terr i to ry - Ins pec te d  in the f ield , mapped and evalua ted the 
e xis ting de tec ti gn and co nnnunication sys tem o f  the Yukon Terri tory . 
Based on e xtensive fiel d  surveys designed and submi tted to the 
Yukon Lands and Fo res t Service a pro posed wild fire detection and 
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communicat ions plan . The plan included details o f  area coverage , 
location and function o f  each exis t ing and pro po sed lookout or 
communicat ion s it e ,  wi thin the sys tem as well as details and 
plans describing ty pe and quant ity o f  e quipment ,  ins tallations 
and personnel needed . 

Manning and o perat ing rules , ob jec tives to aim for and b udge tory 
es t imates were also provided . Mo st of our recommendations have 
been implemented . 

2 .  S imilar plans with less emphas is on the communicat ions as pect 
were pre pared for the Northwes t  Territories and the Wood Buf falo 
Nat ional Park . Both agenc ies have made cons iderable progress in 
implement ing our recommendat ions . 

3 .  Experimente d  with the AGA Thermovis ion 680 and 750 infrared 
s canning sys te ms  as wel l as Tivicon and Vidicon televi sion system 
to estab lish if e i ther instrument could contrib ute to fire 
detection or intelligence . 

While the T ivicon and Vidicon sys tems failed to produce convincing 
res ults , the Thermovision 750 system es tab lished the us efulness 
of hand-held infrared scanners in fire contro l . In 4 3  mis sions 
f lown under widely differing condi t ions in various provinces the 
scanner convincingly showed that it can detect more holdover f ires 
fas ter and more reliab ly than all o ther known methods comb ined . 

Numerous fores try personnel and representatives o f  private indus try 
( 1 70 )  as wel l  as pilots ( 6) were e xpo sed to the pertinent field 
o perating techniques develo ped for the pur pose of  detecting 
holdover f ires on fores t land.  

The NFRC Sony vidicon system was success fully ada pted to record 
the Thermovis ion image ry on tape in flight . 

4 .  An NFRC develo ped 12  vol t  rechargeab le heavy duty power su pply 
unit des i gned to power remote s ens ing e qui pment in aircraft has 
o perated troub le free for hundreds of hours during the las t three 
y ears . 

5 .  In order to provide client a gencies with an o pportunity to gain 
first hand e xperience in the o perat ion o f  an infrared l ine scanner 
a " Ba rnes Airborne Fire S po t ter" was purchased and tested . Af ter 
power supply and mounting problems were overcome , the scanner was 
o perated for several seasons by various fire contro l agencies on 
routine air patrol fl ights over selected t argets . Des pi te some 
success all agencies found the unit too unrel iable to be of value . 
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6 .  A j o int proj ect with the Alberta Fores t Service to test "Quality 
Technology " light ning counters was abandoned b ecause o f  con
flict ing results and di fficul ties to obtain a full complement o f  
counters i n  t ime . 

7. Sets of small scale aerial pho togra phy and satellite imagery were 
secured over a s tudy area in the Slave Lake Fores t ,  containing 
f ire scars of various vintage . It was es tab l ished that 1 : 12 0 , 000 
aerial infrared false color photogr aphy is a suitable medium for 
mapping fire damage in a variety of forest cover . 

8 .  Concluded work as memb er o f  a j o int AFS Detec t ion Task Force 69 -4 .  
This work is summarized in : 

Joint Task Force AFS 69-4 (Kors t en ,  H . , R . S .  Miyagawa , J .  
Niederleitner). 19 74 .  Detect ion Sys tem Analys is . 
Unpublished report . to S . R .  Hughes , Head , Forest 
Protec t ion Branch , A . F . S .  

9 .  Met with Saskatchewan fire control o f f ic ial and arranged the 
work schedule for the 1976-77 phas e o f  the detection sys tem 
evaluation in that province .  

10 . Secured unpub l ished information and test results highlighting 
the f ire po tent ial of catalytic converters on vehicle exhaus t 
systems and d is trib uted this material to fire control agencies 
in wes tern Canada . 

11 . Des igned and built a s imple sighting device to aid air observers 
in es t imating dis tances on the ground . Ten models o f  the device 
were i ssued t o  field per sonnel for tes t ing . 

1 2 . Held a one week lookoutman ' s training course a t  Whit eho rse ,  
Yukon Terri tory for three consecut ive years and provided f ire 
management agencies with consul tat ion and training assis tance 
as re ques te d .  

1 3 .  Pre pared the following reports : 

1 .  Wildf ire Detect ion S tudy ,  Yukon Territory Telecommunicat ions 
Supplement . (Draft o f  a progress re port to the Yukon Fores t  
Service). 

2 ! Intermediate Re port , Wild fire Detect ion S tudy , Mackenzie 
Forest . (Draft o f  a progress report t o  the Mackenzie Fores t 
Service). 

3 .  Interim Re port , Wood Buf falo Nat ional Park , Wildfire Detect ion 
Sy stem. (Draft o f  a progress re port to the Wood Buf falo Par k 
administration ),. 

4 .  Infrared Scanners for Cold Trailing . (Draft o f  a progress 
report to the Alberta Fores t Service). 
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5 .  Intermediate Report , Wildf ire Detect ion Study , Yukon Terri tory . 

6 .  Completed final file report to the Northwest Territories . 

1 2 . Goals for 1 9 76- 77: 

1 .  Commence fieldwork fo r the pur pose of  evaluat ing the detection 
sys tem o f  the wes tern forest region in Saskat chewan by : 

1 .  taking sets o f  panoramic pho tographs from 35  e xist ing lookouts 

2 .  drawing seen area f ield sketches from each s it e  and investi
gat ing seen area obstruct ions o r  pos s ible alternate sites 
in the immediate vicinity of each lookout location 

3 .  ins pect lookout ins talla tions for safety ( lightning protection , 
helico pter landing hazards )  and efficiency (accuracy o f  f ire 
finder , locat ion and s tate of weather inst ruments ,  available 
maps ) . 

2 .  Pro cess field informat ion collected in Saska tchewan : 

1 .  pro cess , assemb l e ,  anno tat e ,  o rient and int er pret panoramic 
pho tographs (40  photos per looko ut s ite - t otal 1400 
pho to graphs) 

2 .  cons truct cross-section prof iles fo r each lookout site at 
(at leas t )  10° of azimuth out to 2 5  miles (40 krn) f rom each 
lookout s ite (minimum o f  1260 cro ss-section pro f iles ) 

3 .  compi le seen area ma ps for each lookout based on panoramic 
photographs and cross-section pro files 

4 .  compi le and analyze all information , pre pare a progress 
re port to the cl ient agency . 

3 .  Complete all repo rt ing i n  res pect to the work done in the Yukon 
Territory , in the Wood Buf falo National Park and the Northwes t 
Territories . Publ ish the detec t ion/ communication plan for the 
Yukon and the detec t ion plan fo r N .W . T .  as informa tio n  re por ts . 

4 .  Investigate the feas ibility and develo p pro cedures for the use 
of  the ThermQvis ion 750 sys tem in f ire mapping , observing fi re 
b ehavior and monitoring of airdro ps through vis ion obscurring 
smoke . 

5 .  Inves t igate the suitab ility o f  the Barnes Airborne Fire S po tter 
as a support tool to aerial patrols over bo real forest cover . 

6 .  Hel p  the Northwes t Lands and Fo res t Service in the Wood Buffalo 
Nat ional Park administration in implement ing the reco mmendations 
contained in the s ubmi tted re ports by guiding const ruction crews 
to the res pective s ites , advise on ty pe o f  ins tallations to be 
use d ,  et c .  

124 



6 

7. Provide fire management agencies with cons ul ta tion and training 
in the field o f  fire detec tion , surve illance o r  communicatons 
as re ques ted . 

8 .  Goal added : Inves t igat e the poss ib ility o f  us ing the Thermovision 
750 sys tem as dete ct ion tool to cover stri ps up to 2 km wide in 
one flight for the pur po se o f  l ightning fire detection . 

9 .  Goal added : Conduct a comparative test between the AGA Thermovision 
750 and the Hughes Prob eye to determine which ins t rument is best 
sui ted for the various as pects of forest f ire detec tion . 

1 3 . Accomplishments 19 76 -77 : 

1 .  Completed fieldwork as planned in Saskatchewan , i . e . : 

1 .  took photo graphs from all lookouts located wes t o f  1 0 6 0  
longitude ( 2 8 )  

2 .  compl eted seen area field sketches 

3 .  ins pected lookout ins tallations . 

2 .  Processed f ield informat ion as planned - including process ing , 
ass emb ling , inter preting phot ographs , pro filing each site , 
determining seen area and pre pared pro gres s r e port to the agency . 

3 .  Completed final re port for Wood Buffalo Nat ional Park . 

4 .  No work was done with the AGA Thermovi s ion 75 0 in res pect to 
fire mapping , observing fire behavior or airdro ps b ecause 
suitable fires were lacking in Alberta . 

5 .  The Barnes Airborne Fire S po t ter was o perated one season by the 
Yukon Forest S ervice . 

6 .  No requests for ass is tance w ere rec eived from the Nor thwest Lands 
and Forest  Service and the Wood Buf falo Nat ional Park ' s a dminis
trat ion . 

7. Trained aerial observers of the Yukon Lands and Forest Service 
in o perat ing th e Barnes Airb o rne Fire S po tter . As s is ted the 
Ontario Minis try of Natural Resources in detecting holdover fires 
with the AGA Thermovision 750 during the ir s evere fire flo p in 
in the Dryden area. 

Present e d  pa per and s lide shows on holdover fire detection techni qu es 
a t  the Third Inf r ared Informat ion Excha nge ( IRIE) in S t .  Louis , 
Missouri , as well as to fire contro l personnel in Cal ifornia , 
the Yukon Terri tory , Manitob a ,  Saskatchewan and Alberta . Pa rtly 
due to our efforts , hand-held infra red scanne rs will be u sed 
during the coming fire seuson by eight provinces and terr itories 
and some states in the U . S . A .  
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8 .  Built n prototype device intended t o  c over a s trip o f  terrain 
ap pro ximately two km wide with the AGA Thermovis ion 7 50 . Initial 
f ield tests with th e d evice were encouraging (AGA S CAN EXT ENDER) . 

9 .  Sub j ected the Hughes Probeye and the AGA Thermovis ion 750 to 
comparative laboratory and field tes t s . 

1 0 .  Cont inued t o  collect informat ion on catalyt ic converters - a 
sort o f  an afterburner built into the e xhaus t sys t em o f  new cars . 
Although thes e devices can get hotter than a welding torch , no 
prob lems have surfaced in wes tern Ca nada , however ,  thi s  does no t 
change the fact that converters have a fire s tar t ing po tential . 

11 . Prepared a file report t it led : "Thanks to infrared technology 
s leeper fires are finding less rest these days " . 

14 . Goals for 1 9 7 7- 7 8 : 

1 .  Continue the seen area mapping for Sas katchewan by s electing 
2 5  lookouts in the settlement f ringe area and : 

1 .  take s e ts o f  panoramic pho tographs from 2 5  e xi s t ing lookouts 

2 .  draw seen area field sket ches f rom each s i te and inves t igating 
seen area obstruc t ions or pos s ible alt ernate s ites in the 
immediate vicinity o f  each lookout locat ion 

3 .  inspect lookout ins tallations for safety ( lightning pro
tection , hel icop ter landing hazards ) and efficiency 
(accuracy o f  fire f inder , location and s tate of wea the r 
instruments , available maps ) .  

2 .  Pro ces s field informat ion col lected as fo llows : 

1 .  p rocess , as semble , annotate , orient and interpret panoramic 
photographs (40 pho tos per lookout s ite - total 1400 pho tographs) 

2 .  cons truc t cross -sect ion p rofi les for each lookout site at  
(at least  100  o f  azimuth out to 2 5  miles ( 4 0  km) f rom each 
lookout s ite (minimum o f  1260 cros s -section p ro files) 

3 .  compile seen area maps for each lookout based on panoramic 
pho tographs and cross-section pro files . 

4 .  compile and analyze all information , prepare a progres s repor t  
to the client agency . 

3 .  Complete all reporting in resp ect to the AGA Scan Extender and the 
comparative tes t s  of  the AGA Thermovision and the Hughes Probeye . 
Publ i sh the detec tion/ communications p lan for the Yukon and the 
N .W . T .  as info rmation reports . 
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4 .  Hel p the No rthwest  Lands and Fores t Servi c e  and the Wood Bu f fa l o 

Nat ional Park adminis trat ion in implement ing the reco mmendat ions 
contained in the submi t ted reports . Invest igate the feas ibility 
of  addi tional lookout and communicat ions s i tes for bo th adminis 
trative areas and survey pos s ible s ites in the field . 

5 .  Examine the feasib il ity and develo p procedures for the us e of  the 
Thermovision 750 sys tem in f ire ma pping , observing f ire b ehavior 
and monitoring airdro ps through vi sion ob scurring s moke . 

6 .  Provide fire management agencies with cons ultation and training 
in the field of fire detection,  surveillance and communications 
as re quested . 

1 5 .  Pub lications : 

Up  to 19 76- 77 

Niederleitner , J .  19 71 .  Remo te sens ing in forest fire contro l . 
Re port on symposium June 1 9 71 ,  Missoula , Montana . Inf .  
Re p. NOR-I . 

No rthern Fores t Research Centre - Fores try Re po rt 

Vol .  1 - 1 March 1 9 71 - pp. 8 .  
Vol . 2 - 1 July 1 9 72 - pp. 8 .  
Vol .  3 - 1 June 1 9 73 - pp. 8 ( Infrared ass istan ce to the 

aerial obs e rver) 
Vol .  3 - 3 Oct . 1 9 73 - pp. 12 (Mapping burned-over forests)  

These reports des cribed in abbreviated manner resul ts of  
current research at NFRC in fire suppress ion and fire 
behavior .  

Niederle itner , J .  and G . R . Lai t .  1 9 72 .  Tivicon television camera : 
A new fire line reconnaiss ance tool ; laborato ry trials . 
Can . Fo r .  Serv o Internal Re p. NOR- I S. 

Niederleitner ,  J .  1 9 72 .  Demons tration o f  AGA The rmovision Sys tem 
680 in Edmonton . Can . For .  Serv o Mis cellaneous Re p. 
NOR-Y-1 6 . 

Niederlei tner , J .  and P. Bihuniak . 19 76 .  A heavy duty 1 2  vol t  dc 
po wer pack to o perate airbo rne remote s ens ing sys tems . 
Can . For . Serv o  Inf .  Rep.  NOR- X-147.  

Niederleitner , J .  19 76 .  Detec ting holdover fires wi th the AGA 
Thermovision 750 infrared scanner . Can . For . Serv o  
Inf . Re p. NOR- X-151 . 
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Niederleitner , J .  1 9 75 .  The fire mo p-up "Shel l  Game " . 
improve d .  Fores try Re p. 4 (4 ) . Dec . 1 9 75 .  

196 7-77 

Odds now 

Niederlei tne r ,  J .  19 76 .  A po cket fi re s ize estima tor fo r aerial 
observers . Can . For . Serv o  Inf . Re p. NOR-X-15 7. 

Niederleitner , J .  19 76 .  Detecting low intens ity s lee per fires with 
the airborne AGA Thermovis ion 750 infrared scanner .  Pa per 
presented at  the Third Biennial Infrared Information 
Exchange at S t .  Louis , Mis souri . Proceedings in pres s .  

1 6 . S ignatures : 

/ 

Program Manager 

Direct o r  G . T .  S ilver 
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CANADIAN FORESTRY S ERVIC E 

STUDY STAT EMENT 

1977  - 78 

Responsib ili ty Centre : NORTHERN FOREST RES EARCH C ENTRE 

NOR-6-086 

Date : February 7 ,  19 7 7  

1 .  Proj ec t: Evaluation and ra ting o f  fire b ehavior and effec ts in 
forest ecosystem . 

2 .  Title : Fire b ehavior in boreal forest fuels .  

3.  New : Cont. : X 

5 .  S tudy Leader : Z .  Chro sciewi cz 

4 .  No . : NOR- 6-086 

6 .  Key Wo rds: Canadian Forest Fire Weather Index, f ire behavior , fire 
effec ts, danger ra ting . 

7.  Lo cation of Work : Various area s wi thin the western and nor thern region . 

8 .  Probl em :  

In tensive f ire control management re quires improved me thod s o f  
assessing and forecasting f ire danger for all major fuel ty pes over 
a wide range o f  weather and si te condi tions. Al though such methods 
would no t prevent fires f rom o ccurring,  they would undoub tedly 
resul t in sub stantial reduc tion o f  losses through b e tter planning 
and implementa tion o f  various fire control measures all the way from 
preventa tion to suppression . 

A good start in the develo pmen t o f  such �e th9ds was made with the 
pub l ica tion o f  the new Canadian Forest Fire Weather Inde x tables in 
1970 . The main inde x as well as the component codes a re designed to 
summarize and rate the impor tan t weather variables tha t affect the 
igni tion and spread o f  forest fires. The, en tire sys tem provides 
means for da ily rating of fire danger acro ss the country . However ,  
a s  the system uses primarily weather-d e pendent scales, i t  does no t 
provide means for ra ting fire behavior i n  specific f uels. 

The second phase ,  then, would be the develo pment o f  fire spread and 
intensi ty tab les for impo r tant fuel ty pes by major si tes and climates 
within the Region.  S tudies o f  mo isture rela tionsh i ps in different 
fuels wil l hel p  to determine the degrees of devia tion f rom the standard 
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curves as originally use d  in working out the Fire Weather Index.  
Experimental ground burns and observations of  natural crown fi res 
w il l  provide data on fire behavior over a wide range of  weather and 
s ite condit ions for each o f  the fuels . The resulting tables will 
then rela te some of the main characterist ics of  ground and crown 
f ires to the Fire Weather Inde x  and its  component codes . This in 
turn will provide means for a more precise rating and forecas t ing 
o f  fire danger and fire effects for maj o r  fuel ty pes within the Region . 

9 .  S tud y Obj ectives : 

1 .  To  develo p fire s pread and intensi ty tables for maj o r  fuel 
com pl e xes . 

2 .  To assess fir e effects in terms o f  fuel reduction and plant 
s uccess ion over a range o f  burning conditions . 

3 .  T o  es tablish guidelines for rational uses o f  f i re i n  mani pulation 
o f  various fuel comb inations . 

4 .  To as s is t  fire control agencies in a pplication o f  the resulting 
tables and guidelines . 

10 . Resources : 

a .  S tart ing date : 1 9 70 
b .  Es timated y ear of  completion : 19 7 3  Revised : 1980 
c .  Es timated to tal Pro f .  man-years required : 5 . 0  
d .  Es sential new maj or e qui pment items fo r 1 9 7 7-78 with co s ts : Nil 
e .  Ess ent ial new maj or e qui pment items beyond 1 9 78 with cos t s : Nil 
f .  1 9 7 7-78 man-years Pro f .  1 . 0  ( Chrosciewic z )  

1 2 .  Progress t o  Date : 

Supp. 1 . 0  (Gordey )  
Casual 0 . 6  
To tal 2 . 6  

The new Canadian Fire Weather Inde x was intro duced to the Region in 
1 9 7 0  through a series o f  training ses sions for the user agencies . 
S ince then, fire b ehavio r and f ire effects were s tudied by means 
o f  e xperimental b urning on a number o f  cutover s it es and in uncut 
s tands . Varying in area from 0 . 16 to 33 . 35 ha , the tests included 
2 b urns of black s pruce s lash , plus 17 burns of j ack pine slash in 
Manitob a ,  31 burns of j ack pine slash in Saska tchewan , and 22 burns 
o f  lodge po le pine slash plus 2 b urns o f  undisturbed black s pruce 
in Alberta . Results are b eing published as they become available . 
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While this work was nearing completion , var iat ions in mois ture 
content and heat cont ent of green coni fer foliage ( jack pine , black 
s pruc e ,  white s pruc e  and balsam fir) were s tudied in Alberta to deter
mine their seasonal lows (mo is ture) and highs (heat ) that may con
trib ute subs tantially to the inc idence and the s pread of crown fires . 
The folia ge data , along with the associated weather information , are 
now being pre pared for publicat ion . 

' 

To s tudy further f ire behavior under und is turbed forest cano pies , 
a series o f  O . 09-ha e xperimental plots were es tabl ished in each o f  
four mature stands in Alberta ( jack pine , black s pruc e ,  white s pruce
as pen , and as pen) . In pre parat ion for the burning tes ts ,  inventories 
of dead fuels and l ive vegetat ion were init iated in 1 9 75 on 16 jack 
pine plot s ,  and these wer e  scheduled for compl et ion in 1976 . 

Associated studies in the ma jor fores t cover ty pes o f  Alb erta are 
aimed at fuel a ppraisal for improved fire behavior predictions at 
the o perational l evel . 

12 . Goals for 1976-77: 

1 .  Publica t ion of the following :  

1 .  Chrosciewicz , Z .  1 9 76 .  Large-scale o perat ional burns for 
s lash dis posal and conifer r e product ion in c entral 
Saskatchewan . Inf . Rep. 

2 .  Chrosciewicz ,  Z .  19 76 .  Jack pine regeneration following 
burning and seeding treatments in central Sask
atchewan . Inf . Re p. 

2 .  Submis s ion o f  the following for publicat ion : 

3 .  Chros ciewicz , Z .  1976 . Seasonal variat ions in foliar 
mo isture of four conifers in central Alberta . 
Can . J .  For . Res . 

3 .  Analysi s  o f  data r e . seasona1 variat ions in foliar heat content 
of the four conifers calorimetr ically tes t ed in 19 75 .  

4 .  Assessment o f  pos tburn condit ions ( plant success ion and tree 
r egenerat ion) on more r ecent e xper imental and o perat ional burns . 

5 .  Complet ion o f  s tand inventory on the remaining jack pine plo t s , 
4 for trees , ground vegetat ion , d ead , d i�ensiona1 fuels , l it ter , 
duff , etc . ,  and 1 2  for shrubs . 

6 .  Set t ing-up a pilot test to s tudy both fire behavior and aer ial 
suppr es sion methods through burning a lowland black s pruce s tand , 
2 ha in area . 
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7 .  Goal added : Init iation o f  destructive sampl ing for fuel -weight 
determinat ions on jack pine plots . 

8 .  Goal added : Completion o f  s tand inventory on s i x  b lack s pruce plots . 

1 3 .  Accompl ishments in 1976-7 7 :  

1 .  Pa per ( 1 )  was pre pared , and i t  is now under review ;  pa per ( 2 )  i s  
nearing complet ion . They both should be ready for publ ication 
as Informat ion Re ports b efore the end of  fis cal 1 9 7 6-7 7 .  

2 .  Pa per ( 3) is currently in pre parat ion , and it will b e  s ubmitted 
t o  the Canadian Journal o f  Forest Research by the end o f  fis cal 
19 76-77 . 

3 .  Analysis o f  data re . s easonal variat ions in foliar heat cont ent 
o f  four conifers was completed with good r esults . 

4 .  As sessment o f  postburn condit ions ( plant suc cession and t ree 
regeneration) was carried out on more recent e xper imental and 
o perat ional b urns . 

5 .  S t and inventory ( trees , shrubs , ground vegetation and various 
s urface fuels ) was completed on all s i xt een jack pine plots . 

6 .  To study fire behavior and aerial suppress ion , s i x  b lack s pruce 
plots were establ ished on a lowland site . 

7 .  Destruct ive sampling o f  var ious l iving and d ead plant materials 
was init iated in the s tand next to the jack pine plots for fuel 
weight determinations . 

8 .  Stand inventory ( trees , shrubs , ground vegetation and various 
surface fuels ) was compl eted on all s i x  b lack s pruce plo t s . 

14 . Goal s for 19 7 7-7 8 : 

1 .  Publication : 

1 .  Chrosc iewicz ,  Z .  19 7 7 . Large -scale o perat ional burns for 
s lash d is posal and coni fer reproduct ion in central 
Saskat chewan . Inf . Re p. 

2 .  Chrosciewicz , Z .  1 9 7 7 . Jack pine regenerat ion following 
b urning and seeding treatments in central Saskatchewan . 
Inf .  Re p. 

2 .  Pre paration : 

3 .  Chrosciewicz , Z .  1977 . Mo isture variations o f  con ifer 
fol iage in central Alberta . Can . J .  For . Res . 
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4 .  Chrosciewicz ,  Z .  1 97 7 . Calorific variations of  conifer 
f oliage in c entral Alberta . C an .  J .  For . Res . 

3 .  Continuat ion o f  destruct ive samp ling f or preburn fuel-weight 
assessment s  on p ine plots in c entral Alberta . 

4 .  Experimental burning for f ire behavior determinations on j ack 
p ine plots in c entral Alberta . 

5 .  Experimental burning for aerial suppression studies on black 
spruce p lots in c entral Alberta .  

6 .  Postburn assessments  o f  plant succession and pine regeneration 
on experimental plots in southeastern Mani toba . 

7 .  Processing f ield and laboratory data as they become available . 

8 .  Providing on r equest c onsultative services and conduc ting seminars .  

1 5 . Publicat ions : 

Up to 1 9 7 6-7 7 . 

Chrosc iewicz ,  Z .  1967 . Experimental burning for humus d isposal on 
c lear-cut j ack pine sites in c entral Ontario . Can . Dep . For . 
Rural Develop . ,  For . Br . Publ . No . 118 1 .  23  p .  

Chrosciewicz ,  Z .  1 968 . Drought cond i tions for burning raw humus 
on clear-cut j ack p ine s ites in c entral Ontario . For . Chron.  
44 ( 5 ) : 30-31 . 

Chrosciewicz ,  Z .  1 96 9 . Brulage experimental afin d e ' eliminer 
l ' humus dans les buches a blanc de p in gris en Ontario 
c entral . Can . Min . Peches Forets Dir . Gen . Foret s , 
Publ . No . l18lF . 2 2  p .  

Chrosciewicz ,  Z .  197 0 .  Regenerat ion of  j ack p ine by burning and 
seeding treatments on c lear-cut sites in c entral Ontario . 
Can . Dep . Fish . For . , Can . For . Serv o lnf . Rep . O-X-13 8 . 
13 p .  

Kiil , A . D .  and Z .  Chrosciewicz .  1 97 0 .  Prescribed f ire--its place in 
reforestation . Can . Coun . Res . Min . , For . Reader , Pap . 
No . 7 .  also For . Chron . 4 6 (6) : 448-451 . 

Chrosciewicz , Z .  1 97 1 .  The growth r esponse o f  young j ack p ine t o  
moderate and extreme stand densities . Can . Dep . Env iron . 
Bi-mon . Res . Notes 27 (1) : 6 .  
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Ch rosciewicz , Z .  19 71 . S ilvicultural uses o f  fire . Can . Dep . 
For . Rep . Fish . For . ,  Can . Fo r .  Serv . , Prairies Reg . 

1 (1 ) : 4-5 . 

Quint ilio , D .  1972 . Fi re spread and impact in lodgepole pine slash . 
Master ' s Thes is , Univ . Montana , Missoula , Mon . 69 p .  

Quint ilio , D .  1972 . A burning index for lodgepole p ine logging slash 
with des crip t ive hazard chart . Can . Dep . Environ . ,  Can . 
For . Serv . , North . For . Res . Cent . Supplement NFRC-l . 4 p .  

Chrosciewicz , Z .  19 7 3 .  Controlled burning in Saskat chewan . Environ . 
Can . , Can . For .  Serv . , North . For . Res . Cent . For . Rep . 
3 ( 1 ) : 7 . 

Kiil , A . D . , R . J .  Lieskovsky and J . E .  Grigel . 19 7 3 . Fire hazard 
classi ficat ion for Prince Albert Nat ional Park , Saskat chewan . 
Environ . Can . , Can . For . Serv . , North . For . Res . Cent . 
Inf . Rep . NOR-X-58 . 2 6  p .  

Chrosciewicz , Z .  19 74 . Evaluat ion o f  fire-produced seedbeds for 
j ack pine regeneration in central Ontario . Can .  J .  For . 
Res . 4 ( 4 ) : 4 55-45 7 .  

Kiil , A . D .  1975 . Fire spread in a black spruce stand . Environ . 
Can . , Can . For .  Serv o Bi-mon . Res . Notes 31 ( 1 ) : 2- 3 .  

Chrosciewicz , Z .  1975 . Co rrelation between wind sp eeds a t  two 
d i fferent heigh ts within a large forest clearing in central 
S askatchewan . Environ . Can . , Can . For . Serv . , North . For .  
Res . Cent . Inf . Rep . NOR-X-14 l .  9 p .  

Chros ciewicz , Z .  1975 . The p ill , the bomb . • .  and fire behavio r .  

19 76- 7 7  

Environ . Can . , Can . For . Serv . , Nor th . For . Res . Cent . 
For .  Rep . 4 (4 ) : 3 .  

Chrosciewicz , Z .  1976 . Burning for b lack spruce regeneration on a 
lowland cutover s ite in southeas tern Manitob a .  Can . J .  
For . Res . 6 ( 2 ) : 1 79-186 . 

Chrosciewicz , Z .  19 7 7 . Slash and duf f reduct ion by burning on clear
cut j ack p ine s ites in southeas tern Manitoba . Environ . 
Can . , Can . For .  Serv . , North . For . Res . Cent . Inf . Rep .  
NOR-X-175 . 16 p .  

Chros ciewi cz , Z .  1 9 7 7 . Slash and duf f  reduction by burning on clear
cut j ack p ine sites in central Saskatchewan . Environ .  Can . , 
Can . For .  Serv . , North . For . Res . Cent . Inf . Rep . NOR-X-176 . 
18 p .  
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CANADIAN FORESTRY SERVI CE 

STUDY STATEMENT 

1 9 7 7  - 7 8  

Respons ib ility Centre : NORTHERN FOREST RESEARCH CENTRE 

NOR- 6-l68 

Date : February 7 ,  1977  

1 .  Proj ect : Evaluat ion and rating of  f i re b ehavior and effects on 
forest ecosystems . 

2 .  Title : Evaluation o f  the role o f  fire in fo rest and intermingled 
vegetation in the prairie provinces , Rocky Mountains and 
far north . 

3 .  New : Cont . : X 

5 .  S tudy Leader : D . E .  Dube 

4 .  No . :  NOR-6-l68 ( Fo rmerly NOR-5-980) 

6 .  Key Words : fire ecology , f ire history , fire cycl e ,  fire typ e ,  fire 
climax ,  f ire s car rating . 

7 .  Lo cation o f  Work : Region wide 

8 .  Problem :  

With in b road climatic l imitat ions , fire has been the mos t  impor tant 
s ingle , na tural inf luence on vegetation throughout the region for 
about the pas t  1 0 , 000 years . Areal and temporal patterns o f  burning 
have varied along with fire intensity . Fire has played a significant 
role in influencing the phys ical-chemical environment ; in regu lating 
dry-mat t er accumulat ion ; in cont rolling plant species and communities , 
in determining w ildlife habitat patterns and populations ; in 
contro lling forest insects , paras ites , fung i , etc . .  ; in controlling 
maj or ecosys tem processes and characterist ics such as nutrient cycles 
and energy flow , success ion,  diversity,  productivity and s t ability . 
The "natural" f ire reg ime has been obs cured by man ' s intervent ion 
and the long-t erm consequences o f  fi re suppress ion are now becoming 
clear . 

Resource management p roblems are developing which require an under
s tanding of the historical role o f  fire , the e ffects o f  fire on a 
variety o f  lands capes , the alternat ives available to resource 
managers and approaches required to implement alternatives . 

13 7 
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9 .  S tudy Obj ectives : 

1 .  To develop and implement fire management programs in des ignated 
Nat ional Parks . 

2 .  To document secondary p lant success ion in a subalpine s ite o f  
recent fire origin . 

3 .  To define the needs and priori�ies o f  client agencies in the 
area o f  f ire impa ct ass essments . 

4 .  To describe and elucidate the natural role o f  fire . 

10 . Res ources : 

a .  
b .  
c .  
d .  
e .  
f .  

Start ing date : 1974 
Es t imated year o f  completion : 1984 
Es t imated total Pro f . man-years required : 10 
Essential new maj or equipment items for 1977-78  with co sts : 
Essential new maj or equipment i tems b eyond 1978  with cos t s : 
19 7 7- 78 man-years P ro f . 1 . 0  (Dub e )  

0 . 1  (Kiil)  
1 . 1  

Supp . 1 . 0  (Walters ) 
Casual 0 . 0  
Total 2 . 1 

1 1 .  Progress to Date : 

Nil 
Nil 

Some client agencies have b een made aware of the histo rical and 
natural role o f  fire . The implicat ions o f  this heightened awarenes s 
has resulted in the development o f  programs aimed at  re-intro ducing 
fire into areas having pas t-f ire history . 

S everal contractural studies , elucidating the his torical and e co logical 
role of fire in des ignated areas , have been comp leted . 

1 2 . Goals for 19 76- 77 :  

1 .  Participate extens ively in planning and imp lementing a fire 
management program in Jasper Na tional Park . 

2 .  Advise and assist in pres cribed burning program in Prince Alb ert 
Nat ional Park . 

3 .  Undertake assessmen ts o f  pos t-burn succes sion in the s ubalpine , 
Vermilion Pass , 8 years after fire . 

4 .  Dis cus s ion with cl ient agencies and o ther C . F . S .  estab lishment s  
regarding their needs and priorit ies a s  t o  fi re impact assessment . 

5 .  Participate in training sessions of  c lient agencies and meetings 
relevant to study content . 

1 3 8  



3 

6 .  Prepare as Information Reports : 

1 .  Early plant succes s ion following fire in the subalpine fo res t 
o f  the Canadian Rockies by D .  Dube . 

2 .  Fuel b uild-up and successional development o f  four s it es in 
sub alpine fores ts . 

3 .  Fuel wei ght o f  lodgepole pine crowns in trees under 4 "  in dbh . 

7 .  Goal added : Part icipate in reviewing and re fereeing pub l ications 
o riginating f rom N . F . R. C .  as reques ted . 

8 .  Goal added : Act as l iaison off icer between C . F . S .  and Univ . o f  
Saskatchewan t o  ensure fulfi lment o f  cont rac t per taining t o  
Subarc t ic Ecology and Fi re . 

9 .  Goal added : Coordinate the initiat ion and implementa t ion o f  a 
fire-related research and services program in wes tern and prairie 
regions of Parks Canada (Kiil ) . 

13 . Accomplishments in 19 76- 7 7 : 

1 .  Part icipated in several meetings with Park personnel to plan and 
impl ement a f ire managemen t program cons is tent with Park 
obj ectives and ecological cons idera t ions . 

Submitted guidelines and an operat ional plan for a prescribed fire 
on Henry House Prairie , Jasper Nat ional Park , including 
obj ec tives , burning prescrip t ions , pre-burn preparat ion ,  ignit ion 
and b urning techniques , manpower and equipment requirements and 
agency respons ib ilities . Es tab lished a weather s tation on s i te 
in June to monitor fire weather throughout the summer and autumn 
months . Conducted pre-burn vegetat ion sampl ing in July . Directed 
and coo rdinated a prescribed fire on S eptemb er 2 3 ,  1976 . Met 
with Jasper personnel in December 1976 to discuss the fire and 
future work . 

2 .  Reviewed , on s i te , the results o f  Spring burning in P rince Alb ert 
National Park . Sampled , analyzed and submit ted to C . W . S .  informa
t ion on fuel load ing o f  the asp en/ grassland floor .  Recommended 
that fire weather be cons is tently monitored on site . 

3 .  Located and re-s ampled 120 permanent plo t s , es tabl ished in 1 9 71 / 72 ,  
on the Vermilion Pass burn . The obj ective is to provide a lon g
t erm record o f  plant success ion after fire in the subalpine and 
provide the Na t ional Parks with interpretative information as well 
as providing basic ecological data to support an evolving Nati onal 
Park policy regarding fire management . 

1 3 9 
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4 .  Participated in several discuss ions o f  a formal and info rmal 
na ture with several agencies to determine needs and priorities 
relating to fire management activi ties . 

1 .  Elk Is land National Park - Recommended that Park personnel 
assemb le and document histori cal reco rds of f ire occurrence 
and define resource goals as a prelude to develop ing a 
realisti c fire management plan .  

2 .  Nahanni National Park - Submit ted a s tudy proposal for the 
development o f  a preliminary fire management plan for the 
Park . The propo sal was formally presented to Park and 
prairie region personnel in Winnipeg . 

3 .  Riding Mountain National Park - Discussed the feas ib ility o f  
C . F . S .  ob taining "s tand origin" ;information in support o f  
an Ungulate Hab itat S tudy P roposal in 1 9 7 8/ 9 . 

4 .  Northwes t  Lands and Fores t - N .W . L .  & F .  have reques ted our 
assistance in providing sui table methods to be us ed in 
assess ing and monitoring fire impact in the Mackenzie Valley 
development corrido r .  

5 .  P rovince o f  Alberta ; Alberta Forest  S ervice - Informal 
dis cuss ions sugges t a growing interest and readiness to explore 
a b roader f ire mandate and alternatives in fire management 
decis ion making . 

6 .  Province o f  Alberta ; Parks , Recrea tion and Wildlife - Informal 
dis cuss ions indicate an interest in exploring and developing 
f ire management guidel ines . 

7 .  P rovince o f  Manitoba - Dis cus sions cen tered on informa tion 
exchange b e tween N . F . R . C .  and Northern Manitob a ,  resul ting 
from a one-week t rip in June . 

5 .  Participated in training sessions of  client agencies and meet ings 
relevant to study content , including the following : 

1 .  Ad Ho c Fire Research Commi ttee . 

2 .  Elk Island Park wardens and natural ist . 

3 .  Canadian Broadcas t ing Corporation T . V .  documentary . 

4 .  Fi fth Annual Prescrib ed Natural Fire/Prescribed Burning Work 

6 .  Goal no t accomp lished . 

1 4 0  
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7 .  Accomplishment added : Reviewed and refereed three publ icat ions 
from N . F . R . C .  and coauthored two o f  these . 

1 .  Stevenson , Waldron , Logan and Dub e . 1 9 7 7 . Trees and Fores ts 
o f  Jasper National Park . 

2 .  Quintilio , Fahnes tock and Dub e .  1 9 7 7 . Fire behavior in 
upland j ack p ine - the Darwin Lake proj ect . 

3 .  Klein .  1976 . Survival and growth of  r ed pine populat ions in 
Manitoba , 1 5  years a fter p lanting . 

8 .  Accomp lishment added : Par ticipated in four meetings , as l iaison 
representative for C . F . S . ,  with Univ . of Saskatchewan personnel 
and o ther fed eral a genc ies involved in funding o f  Subarc t ic 
ecology and f ire program. 

9 .  Accomplishment added : Participated in meetings to define obj ect ives 
and assis t ed in field program concerned with the initiat ion and 
implementat ion of a prescrib ed b urning program in Jasper Nat ional 
Park . Participated in field reconnaissance of Nahanni and Elk 
Island Nat ional Parks to discus s  and asses s  needs and opportuni t ies 
for development of fire research programs in these Parks . Pre
pared a preliminary outline for initiating a study and assessment 
o f  fire management related work in Nahanni Nat ional Park (Kiil ) . 

1 4 .  Goals for 1977-7 8 : 

1 .  Prepar e  as Information Reports : 

1 .  Early p lant s uccess ion following f ire in the subalpine fores t 
o f  the Canadian Rockies by D .  Dube . 

2 .  Fuel build-up and successiona l  development o f  four s ites in 
. subalpine forests . 

3 .  Fuel weight o f  lodgepole pine crowns in trees under 4" in dbh . 

2 .  Develop a preliminary fire management plan for Nahanni Nat ional 
P ark by det ermining the his torical role of fire , the probab le 
long-t erm pat t ern o f  occurrence and eva luat ing short - and long
t erm impac t o f  wildfire on b iophysic�l environmental factors . 

3 .  Ass is t  in the development o f  fire impact and as sessment guidelines 
for the Northwes t  Lands and Forest Branch , Northwest Territories . 

1 4 1  
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4 .  Advise and ass i s t  in presc ribed burning program in Prince Albert 
Nat ional Park . 

5 .  Prepare a progr ess report on prescribed f ire at Henry House Prairie , 
Jasper Nat ional Park and cont inue the .development of  guidelines for 
fire management planning wi thin the Park . 

6 .  Participate in training ses sions o f  c lient agencies and meet ings 
relevant to study content . 

1 5 . P ublications : 

Up to 19 75-76 

Douglas , G . W . 1974 . Ecological impacts o f  chemical f ire retardants . 
Inf .  Rep . NOR-X-109 . 

Fahnestock ,  G . R .  1974 . An opportunity for fire ecology research 
in Jasper Nat ional Park . File Report . NFRC , CFS . Edmonton . 

Fahnes tock ,  G . R . and D .  Dube . 1974 . Prosp ectus for an exploratory 
s tudy o f  the natural and historic role o f  fire in Wood 
Buffalo Nat ional Park . File Rep ort . NFRC , CFS . Edmonton . 

Johnson , E . A .  and J . S .  Rowe . 1974 . S tudies on vegetation and fire 
in the wintering ground o f  the, Beverly caribou herd . 

Rowe , J . S .  and E . A. Johnson . 1974 . Problem analys is and p ilot 
studies of fire in the wes tern subarctic  with par t icular 
reference to the caribou range , N .W . T .  

Fahnes tock , G . R. 1975 . Fires , fuels and flora as fac tors in 
w ilderness management :  the Pasay ten Case . 1 5th Tal l 
Timbers Fire Ecol .  Conf . Proc . ( in press ) . 

Fahnestock ,  G . R .  1 9 7 5 . Sug gest ions for fuel management t o  protect 
settlements in Yukon Territory . File Report . NFRC , CFS . 
Edmonton . 

Fahnestock, G . R .  19 7 5 .  Operat ing plan for exper imental prescribed 
b urning in Prince Albert Nat ional Park . File Report . 
NFRC , CFS . Edmonton . 

He ins elman , M . L .  1 9 7 5 . The his t ory and natural role o f  fores t fires 
in the lower Athabas ca Vall ey , Jasper Nat ional Park, Alberta . 

Johnson , E . A. and J . S .  Rowe . 19 7 5 .  The buried seed populat ion in 
the subarct ic forest , eas t o f  Great Slave Lake , N .W . T .  

14 2 
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Fahnestock , G . R . 1 9 7 5 . Exper imental prescrib ed burning in Princ e 
Albert Nat iona l Park . File Report .  NFRC , CFS . Edmonton . 
(P rogress Report No . 1) . 

19 76- 7 7  

Dube , D. E .  19 7 6 .  Early plant succes sion following a 1968 wildf ire 
in the s ubalpine zone o f  the Vermilion Pass , Koot enay 
Nat ional Park . Unpubl . M . Sc .  Thes is , U .  o f  A .  Edmonton . 

Dube , D . E .  1976 . Guidelines and operat ional plan for a prescribed 
fire on Henry House Prairie , Jasper Nat ional Park.  File 
Repo rt . NFRC , CFS . Edmonton . 

Dube , D . E .  19 76 . Study proposal for development o f  a preliminary fire 
management plan for Nahanni National Park . File Report . 
NFRC , CFS . Edmont on . 

Dub e ,  D . E .  1976 . Fuel weight and dep th by vegetation type and 
organic layers for prescrib ed b urn units in Prince Albert 
Nat ional Park . File Report . NFRC , CFS . Edmonton . 

1 6 .  S ignatures : 

Pro gram Manager 

Director G . T .  S ilver 
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