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’?st LESSON 1S A CASE 5TUDY OF AN ACTUAL FIRE ON WHICH THE

BEHAVIOR OF THE FIRE WAS INFLUENCED ALMOST EQUALLY BY THE

BASIC FACTORS OF FUELS, WELATHER AND TOPCGRAPHY.

THE CASE STUDY WILL COMBINE INTO ONE PROBLEM MANY OF THE BASIC
ELEMENTS OF FIRE PHYSICS, METEOROCLOGY AND FIRE BEHAVIOR WHICH

YOU HAVE BEEN STUDYING FOR THE PAST THREE WEEKS.

THERE 1S NO SPECIFIC REFERENCE MATERIAL ASSIGNMENT COVERING
THIS SUBJECT MATTER. RATHER, IT IS A REVIEW OF ALL REFERENCE
ASSIGNMENTS YOU HAVE HAD SO FAR IN THE COURSE. LESSON PLANS
AND GROUP PROBLEMS WILL BE HANDED OUT DURING THE COURSE OF THE

SUBJECT MATTER PRESENTATION.



PREPARED FOR USE AT THE FIRE BeHaviorR TRAINING SCHOOL AT ALEXANDRIA,
Louistana, JANUARY = FEBRUARY, 1959.

SUBJECT - Fire BeHAVIOR = FUELS, WEATHER, TOPOGRAPHY,

LESSON - LABORATORY PROBLEM SHOWING THE INDIVIDUAL AND COMBINED EFFECTS OF

FUELS, WEATHER AND TOPOGRAPHY ON FIRE BEHAVIOR.

TYPE OF LESSCON = CASE STUDY AND ANALYSIS OF BLACKWATER FIRE, SHOSHONE

NaTionaL FOREST, WyoMiINnGg, AucusT, [937. CLASSROOM PROBLEMS.

TIME - Fesruary 17, 0800 - 1500
6 - 50 MINUTE PERIODS

5 = 10 MINUTE BREAKS

PLACE - ASSIGNED CLASSROOM, ALEXANDRIA, LOUISIANA.

AIDS NEEDED

Maprs CHARTS AND GRAPHS SHOWING
WEATHER BuiLDp=-uP
Fire DANGER READINGS

PHOTOGRAPHS . View-GraPH

OBJECTIVE = To TEACH STUDENTS HOW TO RECOGNIZE AND EVALUATE THE EFFECTS

OF FUELS, WEATHER AND TOPOGRAPHY ON FIRE BEHAViOR.

REFERENCES
I. Fire BeHavior tN NORTHERN Rocky MounTain ForesTs - J. S. Barrows
2. FOREST FIRE FIGHTING FunDAMENTALS -~ U. S. FoREST SERVICE,
StaTe oF CALIFORNIA.
3. LocaL Winps - U. S. ArMY - SienaL Cores.
4., SaFe PracTicEs Unper Browue Conpitions - U.S.D.A., - FoResT

SERVICE.



2.

FIRE BEHAVIOR

FUELS - WEATHER - TOPOGRAPHY
(As ReLateo TOo FIRE BEHAVIOR AND PERSONNEL SAFETY)
CASE STUDY - BLACKWATER FIRE
SHOSHONE NATIONAL FOREST ~ WYOMING

INTRODUCT ION

LESSON OBJECTIVE = FOrR THE PAST THREE AND A HALF WEEKS YOU HAVE BEEN

STUDYING ABOUT FIRE PHYSICS, METEOROLOGY AND FIRE BEHAVIOR FUNDAMEN-
TALS. MORE SPECIFICALLY, DURING THE PAST TEN DAYS YOU HAVE STUDIED
HOW FUELS, WEATHER AND TOPOGRAPHY INDIVIDUALLY INFLUENCE FIRE
BEHAVIOR., LAST THURSDAY, JACK BARROWS DISCUSSED WITH YOU THE COMBINED

EFFECTS OF THESE THREE FACTORS ON FIRE BEHAVIOR.

THE OBJECTIVE OF THI!S SESSION IS TO STUDY HOW ALL THREE OF THESE BASIC
FACTORS COMBINE TO INFLUENCE FIRE BEHAVIOR AND PERSONNEL SAFETY, USING

AN ACTUAL FIRE AS A BASIS FOR STUDY.

THE BLACKWATER FIRE ON THE SHOsHONE FOREST IN WYOMING WAS CHOSEN AS THE

CASE STUDY FIRE IN THIS INSTANCE FOR SEVERAL REASONS:

A. ALL THRLE FACTORS OF FUEL, WEATHER AND TOPOGRAPHY WERE ALMOST
EQUALLY DOMINANT IN THEIQ [NFLUENCE ON FIRE BEMAVIOR,

B. BECAUSE THIS WAS A DISASTER FIRE, IN WHICH |5 PERSONS LOST THEIR
LIVES AND SOME 38 OTHERS SUFFERED VARYING DEGREES OF BURNS, IT WAS
WELL DOCUMENTED, ESPECIALLY SO FOR A FIRE WHICH OCCURRED OVER 20
YEARS AGO.

¢. ALSO BECAUSE THIS WAS A DISASTER FIRE IT WILL GIVE THIS GROUP
AN OPPORTUNITY TO STUDY AN ACTUAL CASE FROM THE STANDPOINTS OF
FIRE BEHAVIOR AND STRATEGY AND TACTICS AS THEY RELATE TO PERSONNEL

SAFETY.



D. LIMITED FACTS AVAILABLE TO OVERHEAD PERSONNEL WHICH IS

REPRESENTATIVE OF THE PRESENT SITUATION IN MANY AREAS.



DEVELOPMENT

FIRE HISTORY = SHosHonE NaTionaL FOREST

IN GENERAL THE FIRE HISTORY OF THIS FOREST FROM THE FIRST RECORDS IN
1909 unTiL 1935 WAS LARGELY UNEVENTFUL. DURING THIS PERIOD THERE WAS
AN ANNUAL AVERAGE OF LESS THAN SEVEN FIRES PER YEAR FOR AN AVERAGE
BURN OF LESS THAN 350 ACRES PER YEAR. THERE WERE ONLY THREE MAJOR
BURNS PRIOR TO 1935, THeEse occurreD In 1910, 1911 ano 1919, THE saME
DRY YEARS WHICH CAUSED SO MUCH TROUBLE IN Recion |. A 15,000 acre
LIGHTNING FIRE OCCURRED IN 1935 IN THE HEART OF THE NORTH ABSAROKA

PRIMITIVE AREA ON THIS FOREST.

THE HISTORY OF OCCURRENCE INDICATES THAT FIRE RISK HAS BEEN PRETTY WELL
CONFINED IN THE PAST TO THE VICINITY OF THE MAIN VALLEYS AND MAIN ROUTES
OF TRAVEL WHERE LITTLE FIRE HAZARD EXISTS. THE MORE DANGEROUS FUELS
OCCUR IN THE TRIBUTARIES AND HIGHER BASINS BACK FROM THESE VALLEYS.

THE CHIEF RISK IN THESE REMOTE, LARGELY INACCESSIBLE AREAS COMES FROM
THE INFREQUENT DRY LIGHTNING STORMS THAT OCCUR. OVER TWO THIRDS OF

THIS FOREST IS IN PRIMITIVE AREAS. INACCESSIBLITY AND LACK OF

ADEQUATE DETECTION CREATE A REAL PROBLEM IN ACCOMPLISHING EFFECTIVE

FIRE CONTROL.,

THE TOTAL ELAPSED TIME RECORDS iNDICATE THAT OVER ONE-THIiRD OF

FIRES THAT OCCUR ARE NOT ATTACKED FOR OVER Bh HOURS AFTER THEY START.
IN YEARS OF FREQUENT SUMMER RAINS, THIS WEAKNESS DOES NOT MAKE MUCH
DIFFERENCE. HOHEVER, IT IS EVIDENT THAT THE DOOR IS WIDE OPEN FOR
DISASTROUS ?IRES WHEN CRITICAL BURNING CONDITIONS EXIST AND WHEN STARTS

OCCUR IN INACCESSIBLE AREAS.

OUR CASE FIRE FOR THIS SESSION FALLS IN THIS CATEGORY ALTHOUGH IT

STARTED AND BURNED IN A RELATIVELY ACCESSIBLE AREA FOR THIS FOREST.

_3-
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Tue Buackwater Fire (1700 ﬁéncs)

Al

LocaTtion - (SHou sLipEs | ANﬁla) {Looking EasT)

THE BLACKWATER FIRE STARTED FROM A DRY LIGHTNING STORM ON

AuvcusT '8, 1937, THE POINT OF ORIGIN wAS ABOUT |00 FEET WEST

ofF BLackwaTER CREEK, IN A HEAVY STAND OF DoucLAs FIR, AND AT
APPROXIMATELY 7,700 FEET IN ELEVATION. THE POINT OF ORIGIN WAS

5 MILES FROM THE CoDY=YELLOWSTONE HIGHWAY = 3 MILES BY UNUSED

LOGG ING éono AND 2 MILES BY VERY POOR, UNUSED TRAIL.

DiscovEry - THE FIRE WAS DISCOVERED ALMOST SIMULTANEOUSLY AT 1535,
AuvcusT 20, (esTimMaTeD 48 HOURS ELAPSED T!ME, ORIGIN TO DISCOVERY)

BY A COOPERATOR AND BY THE ASSISTANT SUPCRVISOR WHO WAS ENROUTE

‘BY AIRPLANE TO SCOUT ANOTHER FIRE SEVERAL MILES TO THE NORTH.

AT THE TIME OF DISCOVERY, THE FIRE HAD BURNED AN ESTIMATED TWO
ACRLS ON GOTH SIDES OF BLACKWATER CREEK. THE FIRE WAS QUIET AND

THE SMOKE COLUMN WAS MOVING STRAIGHT UPF.

ToroGrAPHY AND FUELS - (SHow SLIDES 3 AND L)

HEAVILY TIMBERED SLOPES FROM 20 TO GD PER CENT IN ALL DIRCCTIONS
FROM POINT OF ORIGIN. LARGE, HEAVILY TIMBERED BASIN TO SOUTH, UP
BLackwaTER CREEK. HraAviLY TI!MBERED STEEP SLOPES TD EAST, SOUTHEAST
AND NORTHEAST RUNNING TO TIMBERLINE, aBouT [C,5C0 FEET ELEVATION
AND SOME 2 MILES DISTANT. ALSO HEAVILY TIMBERED STEEP SLOPES TO

NORTH AND WEST.

"As INDICATED IN SLIDES, BARE RIDGES AND ROCK .OUTCROPS BREAK UP

HEAVY TIM3ER STAND TO SOME EXTENT.

ol



D.

WeaTHerR Burio-up - (SLibe §)

THE REGION HAD INITIATED THIS YEAR (193]) THE INSTALLATION OF
FIRE DANGER STATIONS ON SEVERAL FORESTS THROUGHOUT THE REGION

ON AN EXPERIMENTAL BASIS. THE SHOSHONE FOREST HAD TWO OF THESE
STATIONS, ONE OF THESE WAS LOCATED AT THE WaPi1Ti CCC Camp,
APPROXIMATELY 5 MILES AIRLINE FROM THE FIRE BUT 2,000 FEET LOWER

IN ELEVATION. READINGS WERE TAKEN AT 0800, 1300 awo 1645 pairv.

THE RECORDS FROM THIS STATION RUN CONTINUOUSLY FROM JuLY 2| THRCUGH

AucusTt 21. ANALYSIS OF THESE RECORDS INDICATES THE FOLLOWING

TRENDS !

. YWIND WAS FROM THE WEST OR SOUTHWEST BI% OF THE TIME.

2. AVERAGE VELOCITIES FOR THE PERIOD WERE 4.7 mpH aT 0800,
7.0 MPH AT 1300 AND 7.6 MPH AT i6Y5.

3. TEMPERATURES RANGED FROM A DAYTIME LOW OF 500 ON AuGUST 3
10 A HicH of 94° on Juiy 22.

4, RELaTivt HUMIDITY WAS GENERALLY QUITE LOW FOR THIS AREA
THROUGHOUT THE ENTIRE PERIOD AND DROPPED STEADILY DURING
THE PERIOD IMMEDIATELY PRECEDING THE FIRE.

5. FUEL STICKS FOLLOWED THE SAME PATTERN AS RELATIVE HUMIDITY
REACHING THEIR LOWEST POINT DURING THE PERIOD THE DAY THE
FIRE WAS DISCOVERED.

(DisTRIBUTE MAasTER LeEsson PLaN)

INITIAL ACTiON = AugusT 20.

Ij}j - FIRE REPORTED TO DISTRICT RANGER., RANGER CALLED SEVERAL
LODGES ALONG HIGHWAY TO CONFIRM LOCATION.

1950 - RANGER ORDERED 20 MEN THEN AVAILABLE IN WaAPITI CCC Camp.

-5..



1552

RANGER LEFT R.S. FOR FIRE. TALKED TO RESORT MANAGER AT
BLACKWATER LODGE WHO HAD JUST RETURNED FROM RIDGE ABOVE
LODGE WHERE HE COULD SEE BASE OF SMOKE.

ON STRENGTH OF RESORT MANAGER'S REPORT, RANGER ORDERED 50
MORE MEN FrROM CCC CaMP AS SOON AS THEY WERE AVAILABLE AND
LEFT FOR FIRE ALONE.

ASSISTANT SUPERVISOR SCOUTED FIRE BY AIRCRAFT ABouT I5U5 on
RETURN TRIP AND REPORTED AT 1615 THAT FIRE WAS NOT SPREADING
FAST AND SMOKE COLUMN STILL GOING STRAIGHT UP.

RANGER ARRIVED AT FiRE AND STARTED SCOUTING. FIRE SPREADING
RAPIDLY AT THIS TIME. (1 Hour :'45 MINUTES)

CCC FOREMAN AND [ MEN ARRIVED AT FIRE. (I HOUR 55 MINUTES)
20 appiTionaL CCC MEN ARRIVED AT FIRE, RANGER AT THIS

TIME JUDGED FIRE To BE |50 1O 200 ACRES, RUNNING FAST AND
CROWNING IN HEAVY STAND OF OLD GROWTH DoOuGLAS FIR.

RANGER SENT MaN TO PHONE CCC Camp FrROM BLACKWATER LODGE

FOR 50 ADDITIONAL MEN AND TWO PUMPS.

SUPERVISOR ARRIVED AT FIRE, AFTER REQUESTING 50 MEN FROM
YELLOWSTONE PARK TO ARRIVE AT FIRE BY 0330 on AugusT 21,
FIRE HAD DIED DOWN SOME BY THIS TIME. VERY SMOKY, WITH
OCCASIONAL SPOTTY CROWNING. APPROXIMATELY 60 MEN ON FIRC-
LINE. EXPECTED, AND ON ORDER, APPROXIMATELY 60 ADDITIONAL

MEN PLUS OVERHEAD BY DAYLIGHT.

Z et tsmd Z2ee Adewrs T (30 iy
sy vy
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PROBLEM #1

SITUATION
TIME - 2000, AucusTt 20.
SIZE - EsTIMATED 200 ACRES.

WeaTHER 8/20 AT WapiTi CCC Camp. (NOT AVAILABLE AT FIRE)

\inD WIND ReL. FueL

DIRr. VELOCITY Temp. Hum, STICKS
0800 W 3 52 35 8
1300 W 8 5 13 6
1645 Sw 5 82 6 5

NO WEATHER FORECASTING SERVICE BUT NO CHANGE INDICATED.

Fuers - (SLiDEs 6 AND 7) = VERY HEAVY OLD GROWTH DOUGLAS FIR. VERY LIMBY
WITH MUCH HEAVY FUEL ON GROUND. OAME CONDITION IN ALL DIRECTIONS FROM

FIRE. FueL Type 15 HH. (BY R-2 STANDARDS AT THAT TIME.)

TOoPOGRAPHY - 20-80% SLOPES BROKEN UP BY STEEP SIDE DRAWS, SMALL OPEN PARKS
AND ROUGH ROCKY OUTCROPS. AprpPrROXIMATELY 2500 70 3000 FEET DIFFERENCE IN
ELEVATION FROM FIRE TO TIMBERLINE. FIRE AT 2000 ADVANCING SLOWLY WITH
OCCASIONAL SPORADIC SHORT RUNS UP 20-30% HEAVILY TIMBERED SLOPE, WITH
CONTINUOUS BODY OF TIMBER ON INCREASING SLOPES TG TIMBERLINE, SOME TWO

MILES DISTANT.

ManPOWER = ABOuT 60 Men PLUS T EXPERIENCED OVERHEAD ON FIRE BY 2000. Asout
60 ADDITIONAL MEN TO ARRIVE 8Y 0330, 8/21. ALL WITH COMPETENT OVERHEAD.
THis TOTAL OF |20 MEN PLUS OVERHEAD REPRESENTS ALL OF THE MEN AVAILABLE
FOR EFFECTIVE WORK BEFORE 1000 on 8/21. ApproxiMATELY 300 ApDiTIONAL CCC
MEN COULD BE MADE AVAILABLE TO ARRIVE AT FIRE BETWEEN 1000 ano 1800 on
8/21.

-7~



COMMUNICATION = NONE EXCEPT BY MESSENGER.

You ARE THE DISTRICT RANGER AND FIRE BOSS ON THIS FIRE., YOU HAVE SPENT
THE PAST TWO HOURS SCOUTING THE FIRE. FROM THE INFORMATION GIVEN ABOVE,
ANSWER THE FOLLOWING QUESTIONS:
(Stioe 8) Looking EasT. APPROXIMATELY 23" PER MiLE. (ON YOUR PICTURE)
{. CALCULATE THE PROBABILITIES AND SHOW ON OBLIQUE PHOTO WHERE YOU
EXPECT THIS FIRE WiLL BE BY 1000, 8/21. How LARGE wiLL 1T BE? e A,
How MANY CHAINS OF LINE WILL YOU HAVE TO BUILD TO CONTROL BY 10CO, SZipe i
8/21? GIVE BRIEF EXPLANATION OF YOUR REASONS. (.5 CHAINS HELD
S0 v Heerd FY7i
LINE PER MAN HOUR.) 4.7 - P
2 T E25 CHMwS ST Lané
2. ACCORDING TO YOUR CALCULATIONS, WiLL YOU BE ABLE TO CONTROL THIS FIRE
ey 1000, 8/2!, WITH THE MANPOWER AVAILABLE? A®
3. IF NOT. HOW MANY ADDITIONAL MEN WILL YOU NEED TO EFFECT CONTROL?

G5 CHG ) SHekT
EXPLAIN YOUR REASONING.

_ OREOEL S o0 AFORII7earfl MY Vein? Sty
4. VWHERE ARC THE DANGER POINTS FROM THE STANDPOINT of (I) FIRE BEHAVIOR,
(2) PERSONNEL SAFETY?  SHOW ON PICTURE.

5. WHAT ADDITIONAL INFORMATION REGARDING FUELS, WEATHER AND TOPOGRAPHY

WOULD HAVE BEEN NECESSARY TO HAVE MORE ACCURATELY PREDICTED WHAT

THIS FIRE WOULD DO DURING THE FIRST BURNING PERIOD? LisT.

TRAINEES WILL BE BROKEN UP INTO "puzz" SESSION GROUPS AT THIS POINT AND

GIVEN ABOUT 50 MINUTES TO ANSWER QUESTIONS IN PROBLEM No. |. APPROXIMATELY
I¢ paac

ONE-HOUR ADDIT{ONAL WILL BE DEVOTED TO THE PRESENTATIONS AND DISCUSSIONS

OF THE GROUPS' CONCLUSIONS. uu1q_gigﬁ SICAT reA)
AVafnr 7 ¢ s
o e

DISTRIBUTE LARGE PHOTOS. fl. 5 502 R i o
Jf W Al 7

(.:‘:&’! F-ar W
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ACTUAL FIRE BEHAVIOR BETWEEN 2000, 8/20 ano 1000, 8/2I

(Stioes 9, 10 ano 1)

FIRE WAS RELATIVELY QUIET BETWEEN 2000 AND 2400. INCREASE IN

BURNED AREA WAS NEGLIGIBLE DURING THIS }-HOUR PERIOD.

2100 - THE RANGER (FIRE B0SS) AND THE SUPERVISOR, IN CONFERENCE ON

!If'

5

THE FIRE LINE, ESTIMATED THAT THE FIRE HAD AT THAT TIME
COVERED AN AREA OF aAB0UT 200 ACRES AND THAT BY THE END OF
THE FIRST BURNING PERIOD (1000, 8/2!) THE PERIMETER WOULD
BE APPROXIMATELY 450 CHAINS, TAKING INTO CONSIDERATION
NATURAL OPENINGS, ROCK OUTCROPS, ETC. ABOUT 80 cHains oF
CONTROL LINE HAD BEEN BUILT AT THE TIME OF THE ESTIMATE

AND THE RANGER AND SUPERVISOR JOINTLY ESTIMATED THAT 370
CHAINS ADDITIONAL COULD BE CONSTRUCTED DURING THE REMAINDER
OF THE FIRST BURNING PERIOD BY THE MEN ON HAND AND ON ORDER.
T WAS THEIR JOINT OPINION THAT THE FIRE WOULD NOT SPREAD
APPRECIABLY DURING THE NIGHT.

50 ADDITIONAL MEN ORDERED FROM THE Tensteer CCC Camp, A
pisTance oF 180 MiLes.

SHORTLY AFTER MIDNIGHT A STRONG WIND CAME UP AND THE FIRE

STARTED MOVING RAPIDLY IN A SOUTHEASTERLY DIRECTION UP THE’

BASIN OF A FORK OF BLACKWATCR CREEK. (SHow COLOR SLIDES)

50 ADDITIONAL MEN ORDERED FROM DEavER CCC CAMP, A DISTANCE
oF 96 MiLES. ALsO 50 ADDITIONAL LocALs FRom Cooy,
APPROXIMATELY 4O MILES.

NATIONAL PARK SERVICE CREW OF 54 ARRIVE on FIRE. FED
BREAKFAST AND PUT ON LINE aBouT OLOO. |

DEC!SION MADE TO HOLD LINE ALREADY CONSTRUCTED WITH MEN

OM HAND, RATHER THAN TRY TO EXTEND IT.

-9-



0700 - RADIO CONTACT ESTASLISHED BY NPS wiTH BECKLER RIVER STATION
AND MAMMOTH IN YELLOWSTONE PARK.

1000 - By THIS TIME, FIRE HAD QUIETED CONSIDERABLY BUT DURING THE
NIGHT AND EARLY MORNING HAD BURNED OUT MOST OF THE DRAINAGE
IN THE FORK OF BLACKWATER CREEK TO THE SOUTHEAST OF THE
POINT OF ORIGIN, AS INDICATED ON SLIDES. FIRE WaS

APPROXIMATELY 800 ACRES AT THIS TIME.

G. SECOND BURNING PERI0OD - 8/21, 1000 Tto asout 1800.

(DistriBuTE IsT HanoouT)

oW &~
TAmME
MoREA )
* Brirred C AL AN

ﬂf/ﬂ' "2EL AL
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PROBLEM #2

SITUATION

TIME - 1000, Aucust 21

——

12E - EsTiMaTeED 800 ACRES.

wv

WEATHER - 8/21 AT WapiTi CCC Camp. (NOT AVAILABLE AT FIRE)

ViND \WIND ReL. FueL
Dir. VELOCITY Temp. Hum. STICKS
c800 W 3 64 2l T

NO WEATHER FORECASTING SERVICE BUT NO CHANGE INDICATED.

FueLs - SaMe as IN ProsLEM #l. Heavy, LiMBY, OLD GROWTH DOUGLAS FIR.

Fuer Tree - HH.

TOPOGRAPHY = SAME AS IN PROSLEM #!| ONLY STEEPER AND ROUGHER. TOP EDGE OF

FIRE NOW NEAR TIMBERLINE IN SPOTS. 40-COj SLOPES BROKEN BY NUMEROUS

ROUGH, DEEP SIDE DRAWS AND NARROW, SHARP RIDGES. INCREASING STEEP SLOPES
|

TO TIMBERLINE WHICH 1S WITHIN ABOUT i MILE EXCEPT IN MAIN DRAW WHERE IT

1S YET APPROXIMATELY 3/M miLE.

ManpoweErR - AsouT |30 MEN PLUS OVERHEAD ON FIRE AT |000. 100 apotTioNAL
DUE TO ARRIVE AT |200. ALL WITH COMPETENT OVERHEAD. THIS TOTAL OF 230
MEN PLUS OVERHEAD ARE ALL THAT WILL BE AVAILABLE FOR EFFECTIVE WORK BEFORE

1800 on 8/21. ApPROXIMATELY 250 ADDITIONAL MEN AVAILABLE BY 0500 on 8/22.

Heeo Line AT 1000, 8/21 (Swow Stioe #11)

LINE ON SOUTHWEST SIDE OF FIRE COMPLETED AND TIED IN TO NATURAL OPENINGS

ON RIDGE. SEE PHOTO.

LINE FROM ORIGIN UP TRAIL RIDGE COMPLETED TO POINT WHERE FIRE SPOTTED OVER
ON NORTH SIDE OF TrRAaIL RIDGE. SEE PHOTO. NO LINE BEYOND THIS POINT OR



AROUND THE EAST END OR HEAD OF THE FIRE. ALL KNOVWN SPOTS OUTSIDE OF HELD

LINE HAVE BEEN HANDLED.

YOu ARE THE DISTRICT RANGER AND FIRE BOss, AT 1000, 8{2!. FROM THE

INFORMATION GIVEN ABOVE, ANSWER THE FOLLOWING QUESTIONS:

I. DETERMINE AND LIST IN PRIORITY THE MAJOR DECISIONS YOU MUST MAKE IN
PLANNING CONTROL OF THIS FIRE DURING THIS BURNING PERIOD.

2. PREDICT AS ACCURATELY AS POSSIBLE FROM THE INFORMATION AVAILABLE, HOW
THIS FIRE IS LIKELY TO BEHAVE BETWEEN 1000 ano 1800. SHOw ON PHOTO.

3. WHERE AND APPROXIMATELY WHEN 1S BLOW-UP, IF ANY, LIKELY TO OCCUR?
SHOW On PHOTO.

4, \HERE ARE CRITICAL AREAS FROM STANDPOINT OF PERSONNEL SAFETY? WHAT
WOULD BE YOUR PLANS TO SAFEGUARD THE CREW MEMBERS? WHERE DO YOU

THINK THE DISASTER OCCURRED? '“My? SHOW ON PHOTO.

(DisTrRIBUTE LARGE PHOTOS)

BUZZ SESSION

-l2=-
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AcTuaL

FIRE BEHAVIOR BETWEEN 1000, 8/21 ano untiL asout 1800, 8/21.

1000 -

SHow sLioE #12. (P1cTURE TAKEN AT 1000) LINE CONSTRUCTION HAD
EEEN STARTED PREVIOUS TO 000 To THE NORTHEAST OF TRAIL RIDGE
TO CORRAL THE FIRE WHICH HAD SLOPPED OVER TO NORTH SIDE OF
TRAIL*RIDGE AND WAS BACKING SLOWLY DOWN THE HILL. BECAUSE OF

A SHORTAGE OF REINFORCEMENTS THIS LINE WAS TEMPORARILY
ABANDONED IN FAVOR OF CONCENTRATING ON HOLDING THE LINE ALREADY

CONSTRUCTED, AND HANDLING SPOT FIRES.

THE FIRE WAS QUIET AT 10C0. ALL CONSTRUCTED LINE WAS HOLDING.
THE ONLY SECTOR CONSIDERED CRITICAL WAS ON THE NORTH SLOPE OF

TrRAIL RIDGE WHERE LINE WAS NOT COMPLETED.

1100 - REINFORCEMENT CREW OF NINE MEN AND FOREMAN ARRIVED AT THIS
POINT AND WERE STARTED ON LINE CONSTRUCTION ON THE NORTH SIDE
oF TRAIL RiDGE.

1200 - FIRE DANGER READINGS AT WapiTi CCC CaMP AT THIS HOUR AS FOLLOVS:
(THIS INFORMATION NOT AVAILABLE AT SCENE OF FIRE.)

WiND WinD Rew, Fuet
Dir. VeELoCITY Teme. Hum. STICKS
1300 S\ 8 90 6 5

133 - RanGER CLAYTON [INSTRUCTED BY SUPERVISOR TO TAKE CHARGE OF
ADVANCE SECTOR EAST AND NORTH OF TRAIL RIDGE.

1330 - ASSISTANT SUPERVISOR RETURNED TO CobY FROM PLANE RECONAISSANCE

OF FIRE. FIRE QUIET FOR THE MOST PART. QUITE HOT ON NORTH
sLOPE OF TRAIL RIDGE ABOVE LINE CONSTRUCTION. SAwW SOME SPOT
FIRES OVER DIVIDE AT THE HEAD OF BLInND CREEK. ALSO TWO OR THREE

SPOTS BELOW OR VERY CLOSE TO LINE CONSTRUCTION.

=13-



FIFTY MEN SENT TO RELIEVE CREW ON LONG SOUTHWEST LINE, WITH
INSTRUCTIONS TO CONSTRUCT NEW LINE FROM THE END OF THE

EXISTING LIHNE.

RANGER PosT wiTH 50 MEn up TRAIL RIDGE TO RELIEVE ONE HOLDING
CREW, AND TO EXTEND AND COMPLETE LINE TO NCRTHEAST UNDER

TratL RipGE.

14500 - 1430 - RANGER POST'S CREW WERE ABLE TO SEE ALMOST THE ENTIRE
BASIN iNTO WHICH THEY WERE GOING FROM THE ACCESS TRAIL. PosT
AND THE CREW LEADERS PARTICULARLY WATCHED FOR SPOTS BELOW THE
LINE WHICH WAS UNDER CONSTRUCTION AND WHICH THEY WERE GOING

TO EXTEND. THEY SAW NO EVIDENCE OF SPOTS AT THIS TIME.

I445 - CLAYTON'S CREW STARTED LINE CONSTRUCTION BEYOND NINE MAN CREW

e a7 HICO. Fime VERY QUIET AT

THIS, TIME AND LINE WAS BEING CONSTRUCTED AT FIRE EDGE FOR THE

MOST PART.

1500 = LINE CONSTRUCTION PROCEEDING IN ORDERLY FASHION, AND QUITE

RAPIDLY. FIRE QUIET.

I§I§ - RANGER POST RECEIVED NOTE FROM CLAYTON ASKING FOR HELP 7O
HANDLE SPOT FIRE IN "HOoLE". POST HAG ALREADY SEEN SPOT AND

CLIMBED RIDGE TO OBSERVE.

I530 - A SUDDEN STRONG, GUSTY SW WIND AT THIS TIME CAUSED SPOT FIRE
TO CROWN AND SPREAD RAPIOLY FIRST IN A NORTHEASTERLY AND THEN
SUDDENLY IN AN EASTERLY DIRECTION, DIRECTLY TOWARD LINE

CONSTRUCTION CREW.

POST CALLED HIS CREW OFF THE LINE AND URGED THEM TO HURRY NORTH=-

EAST, TOWARD TIMBERLINE, THE ONLY AVENUE OF ESCAPE LEFT.

wf Y



1545 - Stipe 13.  APPROXIMATE TiME CLAYTON AND CREW TRAPPED.

1555 ~ 1630 - Suipes |4 THROUGH 19. ALL TAKEN FROM A POINT NORTH

AND WEST OF THE FIRE. (PICTURES TAKEN AT 5 MINUTE INTERVALS.)

1600 - AppROXIMATE TIME PosT's crRew (42 MEN TOTAL) ARRIVED AT PosT's

PoiInT,

1645 - FIRE DANGER READINGS AT WaP1TiI CCC CAMP AT THIS HOUR AS FOLLOWS

(TH1S INFORMATION NOT AVAILABLE AT FIRE.) (SHow SLioe #5)

WiIND Wino ReL. FueL
Dir. VELOCITY Teme., Hum, STICKS
1645 v 4 88 9 5
SLipes 20 anpo 21 - SHOWING AREA BURNED IN BLOW=UP AND KEY POINTS.

SLipES 22, 23 AnD 24 - SHOWING CLOSE-UPS OF AREA BURNED IN "BLow-up'.

SLIDES 29 THROUGH 30 = SHOWING FATAL GULCH AND IMMEDIATE ADJACENT AREA.

SLipEs 31 THROUGH 34 - SHOWING PosT's POINT AND ADJACENT BURN.

SL1DE 35 - VERTICAL AERIAL SHOWING ALL KEY POINTS.

(DisTrRIBUTE 2ND HANDOUT)

MAIN FACTORS WHICH CONTRIBUTED TO THE BLOW=UP WHICH LED TO THE
DISASTER.

l. SPOT FIRE = MILE FROM CLAYTON CREV.

2. TIMBER ABOVE NEWLY CONSTRUCTED LINE HAD NOT CROWNED.

A. SUDDEIN WIND CAUSED THIS AREA TO CROWN AND SUCK SPOT FIRE
UPHILL MORE RAPIDLY.

B. No "BURNED AREA'" ESCAPE ROUTE.
3. CONSIDERABLE UNBURNED SURFACE FUEL ABOVE LINE BECAUSE OF SPOT

FIRES AND UNEVEN BURNED EDGES.

-15-



i, NATURE OF FUEL IN THIS DRAINAGE.

5. 20 1o 60% sLopes.

CrREW BEHAVICR

READ EXCERPTS FROM RANGER POST'S STATEMENT TO ILLUSTRATE HOW CREW

BEHAVED DURING EMERGENCY.

BRIEF SUMMARY OF SUBSEQUENT ACTION

FIRE MADE NO FURTHER MAJOR RUNS FOLLOWING THE "sLow-up" on 8/21,
SUPPRESSION ACTION FOLLOWING EMERGENCY SEARCH AND RESCUE MISSIONS

WAS NORMAL. FIRE DECLARED UNDER CONTROL AT 1415 on 8/2&.
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ApprTionat GenERAL QUESTIONS

|F THE SAME FIRE OCCURRED THIS SUMMER, WOULD WE HAVE ENOUGH ADDITIONAL

INFORMATION AVAILABLE TO HAVE PREVENTED THIS DISASTER?

ARE OUR TOP OVERHEAD, GENERALLY SPEAKING; QUALIFIED TO PROPERLY USE

THIS INFORMATIONT

ASSUMING YOU ARE THE DISTRICT RANGER AND FIRE BOSS ON THIS FIRE IN
I958, AND HAVE ALL MODERN FACILITIES AVAILABLE, WHAT ACTION WOULD

YOU HAVE TAKEN TO CONTROL THIS FIRE: (EXPLAIN ACTION)

(o) FIRST BURNING PERIOD.

(8) SeconD BURNING PERIOD.

Stice #35

(A) Do You NOTICE ANYTHING SIGNIFICANT IN THE RELATIONSHIP BETWEEN
THE LOCATION OF THE SPOT-FIRE AND THE SPOT WHERE THE MEN WERE
TRAPPED?

Mann GurcH - R-1
RATTLESNAKE - R-H

Inava = R-5

(i) Is THIS FACT SIGNIFICANTT

(2) DoES IT INDICATE A WEAKNESS IN OUR ORGANIZATION? STRATEGY?

ACTION PLANS?



SUMMARY

THE BLACKWATER FIRE ILLUSTRATES THE EFFECTS ON FIRE BEHAVIOR OF AN
ALMOST EQUAL COMBINATION OF FUELS, WEATHER AND TOPOGRAPHY. THE FacT
THAT THESE FACTORS COMBINED TO RESULT IN ONE OF THE WORST FIRE
TRAGEDIES IN THE HISTORY OF ORGANIZED PROTECTION SERVES TO FURTHLR
EMPHASIZE ONE OF THE MAIN REASONS WHY YOU FELLOWS ARE BEING GIVEN

THIS COURSE OF TRAINING IN FIRE BEHAVICR.

IT 1S OUR HOPE THAT THROUGH COURSES SUCH AS THIS, WE MAY BE ABLE TO
INCREASE OUR KNOWLEDGE OF THE FUNDAMENTAL FACTORS AFFECTING THE
BEHAVIOR OF FIRE TO A POINT QHERE WE WILL BE ABLE TO RECOGNIZE
POTENTIALLY DANGEROUS SITUATIONS SUCH AS THIS ONE IN TIME TO PREVENT

SUCH TRAGIC REOCCURRENCES.
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