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1. 7}~
(8 1)
7 & 2012 2013 2014 2015 2016 2017
7 125 121 120 118 122 121
LPG 85 86 76 84 75 81
TA7FA 31 20 28 19 29 29
I DA 9 15 16 15 18 11
23] http://www.kgs.or.kr/kgsmain/GasAccident.do?method=list
2. 994
(291 )
SR 2012 2013 2014 2015 2016 2017
7 125 121 120 118 122 121
ARG 41 41 41 41 38 31
TH AT 10 12 9 5 3 3
EFEA} 3 2 6 4 8 7
A m] ] 26 23 17 22 26 29
AF =T (2 3 4 14 19 12 18
UErE 10 8 4 1 6 -
st sy 12 6 5 2 2 2
WEAT 2 - 1 - 3 8
71EH(45) 6 4 7 8 12 14
319 Ab L 12 21 16 16 12 9

* 2011 71eK(2870) + LLIUPH2), LPGHE(2), 29H7521(1), L7RAF(L), HEA(6), Der2(4), 1

ARaL(1), 7]EH(13)

ZA ¢ http://www.kgs.or.kr/kgsmain/GasAccident.do?method=list
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3. AHEAE
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T A 2012 2013 2014 2015 2016 2017
7 125 121 120 118 122 121
T 59 48 50 39 42 47
AEAAY A 18 21 10 27 14 20
&7k 4 5 14 14 16 16 12
A 3 4 5 4 5 6
ANFR A 8 3 8 6 8 5
THAIA 5 3 7 5 5 6
% 8 9 6 7 6 4
o] &A1 1 - - - - 1
718 18 19 20 14 26 20
23] http://www.kgs.or.kr/kgsmain/GasAccident.do?method=list
4. g
(S8 1)
T & 2012 2013 2014 2015 2016 2017
7 125 121 120 118 122 121
ot 48 57 48 42 51 34
= 18 16 26 18 24 29
S 33 34 26 25 21 33
o4 12 8 14 24 17 15
COT5E 11 3 6 6 7 9
A 2 3 - 2 2 1
718 1 - - 1 - -

ZA ¢ http://www.kgs.or.kr/kgsmain/GasAccident.do?method=list
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5. sl
(8 )
T 2012 2013 2014 2015 2016 2017
A 20 17 13 18 12 9
7l 5 159 144 137 115 106 105
AL 8 5 10 8 10 5
Lo 3 99 113 105 100 78 85
L=PN Abg 8 5 1 5 2 4
7k H 41 27 22 9 21 17
19} Abr 4 7 2 5 - -
7k A 19 4 10 6 7 3

23] http://www.kgs.or.kr/kgsmain/GasAccident.do?method=list
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AAZ Bl afFo s Fagk Q100 = 11,000cal7F 511, ©] 3t 88k
Zury 5874 22 4L (N.T.P) 7} 2b= o Oéoﬂ Sgl=3
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\

Falerslrae] 4L} A49(AHe) e #AE A 1 5 gk
mleke Al9lstar 1,000014 1,2004F0]0] Qo & Az
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Chatelier®] H# o] AR L Qltt. o] [ st 7k 7k~ B F7]9] T/E A,
B2 343 o) WE7bae] EWseS A% La, Lb (%12 8, o5 £37}
A 7he] Balat L[]S e Ao Folitt
1
L= (ﬂ n_b ) ....................................................................... (21.10)
La Lb
A7 na, nb--- = 42 A, B 9] £3EH](mol¥] EE moliES)o|L
N+ 1h - = na =1 oo (2111)
ojt},
SRR G570 EBRYES 242 uaub- (%112 SE E@7EAA)
29 EukAE [ g
U= 1
T, + e ... e (2.1.12)
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2 FojR), Ty FiAdste] Alnbgke vk AEsiA = @
Le chateliere] =2 232 o)A| gk o] RS H&dt HeAE Yeh= o] 2241(2.1.7)
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n,Q, = @, O|BE T 7} JiTho) QoA kB E7E FEA O AR 2
27t k, D B3 2 ke b= Ao A (2.1.15)4L (2.1.14) A7
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¥=qpg < 1000M x Z734 20
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Qt BAdiadoll Me BAFolng
Q/qu .................................... (2.1.19)
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E7ls T 719 BuskbIE 43 S5 ek ARl slalel Pk
ol gk,
1T ks 7k Ae) 1t %ﬂ%@ﬁ% GohiA eSS/ &%
ol 871 T slErs g Tohs ot o] WL o] T flell= A8d 5
gtk
I shbel e 7oy Thee] 3] F AN o RN HAFEFES
T o ARl el Fustael e Auske Aot
L1 5 Q.55 wrereeeeererersrsssereesietitiit it (2.1.27)
of BANE kA BB HER AL BE 7] 74y shae] H gk
Tt B by shzdle Hed 5 gk
AN FEEEEE 0 PHoR TIT AvHew sy slas
CHO. & Yepfil 1 155 &A= b 483 AhAe] 545 no & Yeh)
W, Aauga e
C,H 0,410, —  AATEA v (2.1.28)
S etk 37 F AATEE 209%% 34, 37 T 7N Tk
x[%]le Aoz,
B 209
r= L4 n X100_0209+n ................................................ (2.1.29)
0.209
Ee AT 7MAA TtaEEE X(%]R S
100
“1tn (2.1.30)
919] 42 AHgste] x T Xshn EE 2note] WAE Fato] ol
W [E 2-1013 2oh @AAL] Aol (2.1.28)4L
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[ 3 2-10 ] 7} 7k st o AkAERae] 3
7+ 7t 5 (%)
AR bl Ak 37)% e
(n) (2ny) _ 209 _ 100
@ 0.209+n @ 1+n
0.5 45.4 80.0
) 1.0 29.5 66.7
1.5 21.8 57.2
2.0 17.3 50.0
2.5 14.3 44.5
) 3.0 12.2 40.0
3.5 10.7 36.4
4.0 9.5 33.3
4.5 8.5 30.8
3 5.0 7.7 28.6
5.5 7.1 26.7
6.0 6.5 25.0
6.5 6.1 23.5
A 7.0 5.6 22.2
7.5 5.3 21.1
8.0 5.0 20.0
8.5 4.7 19.0
. 9.0 4.5 18.2
9.5 4.2 17.4
10.0 4.0 16.7
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Sroll A At nfe} o] 7Id AA|e] RIS Y} 1 ST A F7) z«l
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B3} Zabetakist™= AEHAl Ftoll A HACHK)S A & 79l tha2lo]

U= 4.8/ wereereressmssssmmsiiiiii (2.1.36)

ERED2 F717134 7820) A W ARk ao) 71914 7kso] et Algk U
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[3 2-10]e] 288t A& A& A2UAS 2009 Atelel [28 2-6]F
T3

2ol At AX A AA L 7L FHA Afold st AS gty s
o] ALtAE Fekqict stekd A ghslrae] olE W [3E 2-11]94] A3HA
9] =A%k Ul(obs):= Coward—Jones, Zabetakis, Nabert—Schon, #14 (5+48)
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o FolA Q&AL olF Ugtel BFTHE 2008k [ 2-10]914 F5ho]
203} arbole] BAE ago T [29 2-613% ol A4l gl Bk
o5 Axel wAAe et 2k,

20y = 0.504 2.0, @ = 1,2 woererrmersimnriinnniiss (2.1.34)

2n0 :0.5a—|—2.5’ F < 3 eveverentnniiiiiii (2.1.85)

ol AAMA I 2neetS [E 2—-1119] YERNAT

dele] sheta A gtelri 00 oF (2.1.34) T (2.1.35)20 oY
3led 2ngZke EFAL, o] FolA [E 2-11]12 ARl A3k UE 78 4= 9
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ol&A sk -3k AsHAI Y] 7hS U(cale)® FEAIAT [3E 2—11]04] U(obs)2F
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1eae] SRS, S B RS AR (cale) %

sl E T slekA| A5k

No.| 7} 712 | 221 | « G L L U U
2ngy | (cale) | (obs) | (cale) | (obs) | 2n | (calc)

(%] | [%] | [%] | [%] [%]

1 o gt CH,4 1 4 9.5 5.0 52 | 14.0 | 2.5 | 14.3
2 of gt CoHs 2 7 5.6 3.0 3.1 | 125 | 3.0 | 12.2
3 23 CsHg 3 10 4.0 2.1 2.2 9.5 | 4.0 9.5
4 et C4Hio 4 13 3.1 1.8 1.7 85| 4.5 8.5
5 o] ~HEk C4Hio 4 13 3.1 - 1.7 84| 4.5 8.5
6 ek CsHyo 5 16 2.5 1.4 1.4 7.8 1 5.0 7.7
7 o] A~ ek CsHis 5 16 2.5 - 1.4 7.6 | 5.0 7.7
8 | vl =z | CsHy, 5 16 2.5 - 1.4 751 5.0 7.7
9 AL CeHia 6 19 2.2 1.2 1.2 75| 5.5 7.1
10 | odERe | CeHy 6 19 2.2 - 1.2 70| 55 7.1
11 v el el CeHiy 6 19 2.2 - 1.2 7.0 5 7.1
12 glel C7Hie 7 22 1.9 | 1.05 | 1.0 6.7 5 6.5
13 | ¢wg#Ae | CHye 7 22 1.9 - 1.0 6.7 | 6.0 6.5
14 =& CsHig 8 25 1.6 | 095 | 0.9 6.0 | 6.0 6.1
15 ol ALk CsHis 8 25 1.6 - 0.9 6.0 | 6.5 6.1
16 A CoHao 9 28 1.5 | 0.85 | 0.8 56| 7.0 5.6
17 | BlEgvE et | CoHyp 9 28 1.5 - 0.8 491 7.0 5.6
18 o e | CoHyp 9 28 1.5 - 0.8 571 7.0 5.6
19 4|7k CioHzz | 10 31 1.3 | 0.75 | 0.7 541 75 5.3
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[ 3 2-12 ] Aol 2ok HAAAZ(MOC)

244 Aa—F71A% v/v O, | E27F22~F71 A% viv O,
obA| = 13.5 15.5
A 11 14
FEhr 4l 10 13
S 12 14.5
o] 3}sl kA 5 8
daksbeka 5.5 6
o Hoj e 2 10.5 13
EdIES 10.5 13
ozl 10 11.5
FAa 5 6
Folri 7.5 11.5
S a2 12 15
| g 12 14.5
HASTE 10 135
Z23 11.5 14
zzgd 11.5 14

s A(Co)  CO+0.50, — CO,
L=125% v/v CO(Z71%4A)
MOC=(12.5)(0.5)=6.25% v/v O,
=28(CH;)  CH+50, — 3CO,+4H,0
L=22% v/v CHy(ZF71Z0A)
MOC=(2.2)(5)=11.0% v/v O,
HYg=a2&(CH,0H) CHOH+1.50, — CO,+2H,0
L=6.7% v/v CH;OH(Z 7] A])
MOC=(6.7)(1.5)=10.0% v/v O,

F
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A2 % (viv) HALE (T) AL % (v/v) HALE (T)
5 92.6 10 82.8
6 90.9 11 80.5
7 89.1 12 77.9
8 87.1 13 75.0
9 85.1 14 71.8
9. FshA =
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AR AT (T
- TR
CO, M7}t N, A7}t
methane 14.6 12.1
ethane 13.4 11.0
propane 14.3 11.4
n—butane 14.5 12.1
n—pentane 14.4 12.1
n—hexane 14.5 11.9
gasoline 14.4 11.6
ethylene 11.7 11.0
propylene 14.1 11.5
cyclopropane 13.9 11.7
T 5.9 5.0
A ERA 5.9 5.6
butadiene 13.9 10.4
benzene 13.9 11.2
[ 23 2-9 | A7}~ —A -3 7], ethane— 2 A~—37] @ propane— & A —3 7] E3H=2]
26 Col A, A afol] L Q3 H A ATk n)x)= e o] 93k
(281.2) 4,000 = T T
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At mebd dagele dastasle Bee Aoz pa 4 gl
Li = Losc — (0.8 Logc X 107 (T = 25) crerverereerrenenerennencecnennes (2.1.36)
Up = Usse + (0.8 Usze X 1073 (T = 25) woerererereevenenerenennnes (2.1.37)
4714

L. TColA9 d23aH
Lasc @ 25CellAe] AasehA
U, TTColA 9 A2sHA
Usse @ 25Cel e Axslats
200°CollA] EF<la} Satel] gk 71Istste] AlLkx| et ARAE [& 2-15]¢0 e}
(3 2-16]2 74 3 Hgte] 9o gjgh 2%
Aol 2ETF o w Fuw 97k ol

S FAIRE Z191H o]

oﬂ, U
ook,
o

p oA

[ #2-15]1200C9 7] SollA 259 [ 2-16 | FEFAANA ALtx| ok 2A]

Zulslale] of gk
EFA | BN sy | r)Aen | TEAE71F vol %)
AEA 1.07 1.08 714 | (C) 3lat A3t
AA 1.07 1.14 20 6.0 13.2
e | 250 4.6 14.0
(CH) | 500 3.7 15.2
799 - 29.0
T 20 9.4 71.5
(Ho) | 399 6.3 81.5
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5KpaZbAE LA "olA| 1, 7kdatal Lo A-gak= MOCe] mlx1 s+l o]
T35 [ 2-17]9] VERA upe} o] wlm|sic),

Aokl 0.1~13.8Mpa AtolellA] ofthe] Esetslrirt Aol 4191 Haka 5
Z(MOC)E 1 o+do] Ao o&3it),

NIOCPZNIOC— 1.5(log PA1) e (2.1.38)
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-
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AR BEE Q9] 7)27] He ow AEA} AUoNE BE 4-127)) 49
B2k Qiek. ek si2e] GREFS SHe YO SE W] of 24) Lololn
EOR FHo] glom, AL 47} olol wet ) uly]Fe] Bepc,
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A F=(cylinder head) ™= AT E5 9ol AX|=H, A=} E5AL0]
2 7k =o] Al Ae WA 918k 7hllo] A esk SF5Atolol At 3
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23 9lth
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% %2 : John D. Kirk's Fire Investigation(5ed). Pearson Education, Inc, New Jersey, 2004, p26
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'NFPA 921 CODE;,
Chapter22 Incendiary Fires(*43t4d 3HA))

22.1 Introduction. An incendiary fire is a fire that has been deliberately ignited
under circumstances in which the person knows the fire should not be
ignited. This chapter provides guidance to assist the investigator in identifying
incendiary fires and documenting evidence regarding their origin and cause. In
the event the investigator concludes that a fire was incendiary, other
evidentiary factors are addressed regarding suspect development and
identification. The existence of a single indicator or a combination of
indicators is not necessarily conclusive proof that a fire is of incendiary cause.
However, the presence of indicators may suggest that the fire deserves

further investigation.
22.1 7§ & Introduction
whsleh BhelslA] ook S A= Qlalw A8 slol| a1o= whAgh shajolt}, v
dete wale shelaln 905 waAle] B 32 1SES 2AAE Aglehs 7}
T2 Ageith, ZARE A} welelta A2 } AoA], Th2 27 g ¥
o) 2077} Bl Bl AL Vi 2] wale) 230 2 Ak Beke o
)

& waElih Aeken] @ Be g ZAE ohr. sT BAIe] EAle s}
AR Qe 2APL Aot 4 AR,

22.2 Incendiary Fire Indicators. There are a number of conditions related to fire
origins and spread that may provide physical evidence of an incendiary fire

cause.
22.2 ®3} 34 FA17] Incendiary Fires Indicator

SHA s} ok Satel B SRS AR 0SS B Al Es AT
Aot

22.2.1 Multiple Fires. Multiple fires are two or more separate, nonrelated,
simultaneously burning fires. The investigator should search to uncover any
additional fires sets or points of origin that may exist. In order to conclude
that there are multiple fires, the investigator should determine that any

"separate"fire was not the natural outgrowth of the initial fire.
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22.2.1 ©53kA Multiple Fires

CREshAlE Sl 1 o4 Belslo], Q1ehelA) i BAle] Bt siAfolt). 241}
= 9194 mEt Ao} #7h HAE Rohlns 2 tEsAE A% 1
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Qaok g,

22.2.1.1 Fires in different rooms, fires on different stories with no connecting
fire, or separate fires inside and outside a building are examples of multiple
fires. A search of the fire building and its surrounding areas should be

conducted to determine whether there are multiple fires.

22.2.1.1 T2 A9] A, b2 59 AAHA &2 A, & U= i} 99 51
A7 v ghAle] doltt. sl s T A ZALA o s e A
=3

22.2.1.2 Apparent multiple fires can result through spread by the following

means:

(1) Conduction, convection, or radiation

(2) Flying brands

(3) Direct flame impingement

(4) Falling flaming materials(i.e.,drop down)such as curtains

(5) Fire spread through shafts, such as pipe chases or airconditioning ducts
(6) Fire spread within wall or floor cavities within "balloon construction”
(7) Overloaded electrical wiring

(8) Utility system failures
22.2.1.2 g th5 Al ohgoll ofgk gibe] Ang IAE = gl

(1) A%, g, 2

(3) FAA 0]

(4) AL 59 "oA = Eee= A=
(5) dto]iZ Folju F7|xd HE &
(6) A=
(7) 53

(8) Aldue] u%
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22.2.1.3 Apparent multiple points of origin can also result from continued
burning at remote parts of a building during fire suppression and overhaul,

particularly when building collapse or partial building collapse is involved.

22.2.1.3 W3] U5 TN s 4 23 AAF AL 53] dE Su 4R A=

5
of B3 w, W] Wojzl ReA oloiX A A F k.

22.2.1.4 The earlier a fire is extinguished, the easier it is to identify multiple
points of origin. Once full room involvement or room—to—room extension has
occurred, identifying multiple fires becomes more difficult and a complete

burnout or "black hole" may make identification impossible.

22214 27) Sl R AR HS Slal] we) AFAT A AAE BEAY A
oA A= Sk, T sl Sl o old 9N, 948 B BelA Sagolw

7hs gk gRlslof g7 RE
22.2.1.5 If there has been a previous fire in the building, care should be taken
not to confuse earlier damage with a multiple fire situation.

22215 AR o= Sal7h AR, T ) A5 2] Ao 48 £
7 Qs Folw.

22.2.1.6 Fire scene reconstruction (see Section 17.7), an important aspect of
the fire scene examination, 1s especially important when multiple fires are

suspected.
22.2.1.6 3p A AR, B Ae] To3 B 53] v AR odd o Fasih

22.2.1.7 A careful examination of the fire scene may reveal additional fire sets
that are intended to ignite additional fires, particularly in the same type of
area. For example, if the investigator observes or discovers an area of origin
in a closet, an examination of other closets for additional fires or fire sets is
prudent. The investigator may be required to obtain legal authority to conduct
a search in areas not affected or involved in the discovered fire.(See 13.3.2
and 13.3.3)

222,17 3] W] Fo] L 2= 53] SAL Bele] AelA] 31 A1 B
o} a2 o) A} wgeln W 44s wsp B 2} S s
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22.2.1.8 Confirmation of multiple fires is a compelling indication that the fire

was incendiary.
22.2.1.8 tF A9 Sk sHA7F Bkl A] of ol ik gk Aot

22.2.2 Trailers. After incendiary fires, when fuels have been intentionally
distributed or "trailed"from one area to another, elongated patterns may be
visible. Such fire patterns, known as trailers, can be found along floors to
connect separate fire sets, or up stairways to move fires from one story or
level within a structure to another. Fuels used for trailers may be ignitable

liquids, solids, or combinations of these.(See Figure 6.18.1)
22.2.2 EY Y Trailers

W3 5, dart oo FREIAL @ Al thE AG e ofsHlle o A%
H Ge7E FRE Aok, EdldeE 4l 223 s dels vheS et 534
shAfste] ddold SARS S, A5E UF-e] & Sl vE Fo= Bl &A%
& Sl Edldeol] 2ol ARl s A, 34, Ei= o]’k Ae] 2§l

Ak

0

mlo _1

22.2.2.1 Materials such as clothing, paper, straw, and ignitable liquids are often
used. Remnants of solid materials frequently are left behind and should be

collected and documented.

22221 %, Fol, 4, ¥ AqA| 9] AmI} AT 280 AA A5 REC] TF

wHon, o] IFEe Fiste] V|53,

22.2.2.2 Ignitable liquids may leave linear patterns, particularly when the fires
are extinguished early. Radiant energy from the extension of flame or hot
gases through corridors or up stairways can also produce linear patterns. As
with suspected solid accelerants, samples of possible liquid accelerants

should be collected and analyzed.(See Section 16.5)

22.2.2.2 W1 A= 58] A7t 27)ol AshEle W 44 ?‘%Mfa et} B
%3] Shbe 38 Tl Sjglold ot BAeAE 44 B

= L=t
[e} E‘ a
e A BAAS I b5 AR B4 AES SRS B,

22.2.2.3 Often, when the floor area is cleared of debris to examine damage,

long, wide, straight patterns will be found showing areas of extensive heat

SAZAATV



damage, bound on each side by undamaged or less damaged areas. These
patterns have often been interpreted to be trailers. While this conclusion is
possible, the presence of furniture, stock, counters, or storage may result in
these linear patterns. These patterns may also result from fire impact on
worn areas of floors and the floor coverings. Irregularly shaped objects on the
floor, such as clothing or bedding, may provide protection to the floor,

resulting in patterns that may be inaccurately interpreted.

22223 %% &4 AAE 919 wigte] HRE A% o A5 Weisa A4HS) Pef
Wl A & FES BolFRA M, S Qe 2 £38 A% 98
2t Al Qi oled el B Eddee Agslol Atk olzle] 5 v
W1 A, el A EAe oleld A4 FehE it oY Fefe w3
wfefe] ghe olut ek gl thak shAle] Qe AT Holut Aol &
e ket slell Aelsls A v nEsle] 3% ANE A Bet gy 2
g 47190 s,

22.2.2.4 For example, gasoline itself poured out to assist the fire is an
accelerant. It is the deliberate use of the gasoline to spread the fire from one
location to another that causes the stream of gasoline to be a trailer. Trailing
gasoline from one room to another and up the staircase constitutes laying a
trailer. Dousing a building with gasoline from cellar to rooftop or over a
widespread area does not constitute laying a trailer ; instead, it is considered
using an accelerant. So it can be seen that the fuel does not constitute a
trailer, but rather the manner in which the fuel or accelerant is used. This
distinction is similar to the "use" requirement in the definition of an
accelerant. The burning action has no effect on whether there is a trailer.
Gasoline, rags, or newspapers can all be used as trailers, but they burn
differently. The pattern that is left by a trailer is evidence of the trailer ; the
patterns is not the trailer. If an arsonist lays a trailer but is arrested prior to

ignition, there is still a trailer.
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22.2.3 Lack of Expected Fuel Load or Ignition Sources. When the fire damage
at the origin is inconsistent with the expected low fire loads, limited rates of
heat release, or limited potential accidental ignition sources, the fire may be
incendiary. An example of all three is an isolated burn at floor level in a large,
empty room. Examples of limited fire load areas include corridors and
stairways. Stairways, while usually having limited fire loads, may promote
rapid fire spread by allowing flames or hot gases to travel vertically to other
areas. This action may cause severe damage on exposed stairway surfaces.
Additional examples of areas with limited potential—accidental ignition sources

include closets, crawl spaces, and attics.

22.2.3 d55 = 7I1E shsoly Bade] = (Lack of Expected Fuel Load or

Ignition Sources)
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22.2.4 Exotic Accelerants. Mixtures of fuels and Class 3 or Class 4 oxidizers
(see NFPA 430, Code for the Storage of Liquid and Solid Oxidizers) may
produce an exceedingly hot fire and may be used to start or accelerate a fire.
Thermite mixtures also produce exceedingly hot fires. Such accelerants

generally leave residues that may be visually or chemically identifiable.

22.2.4 A2 Zwj(Exotic Accelerants)
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22.2.4.1 Exotic accelerants have been hypothesized as having been used to
start or accelerate some rapidly growing fires and were referred to in these
particular instances as high temperature accelerants(HTA). Indicators of exotic
accelerants include an exceedingly rapid rate of fire growth, brilliant
flares(particularly at the start of the fire), and melted steel or concrete. A
study of 25 fires suspected of being associated with HTAs during the
1981—1991 period revealed that there was no conclusive scientific proof of
the use of such HTA.
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22.2.4.2 In any fire where the rate of fire growth is considered exceedingly
rapid, other reasons for this should be considered in addition to the use of an
accelerant, exotic or otherwise. These reasons include ventilation, fire

suppression tactics, and the type and configuration of the fuels.

22.24.2 3P0 Gof &wrh 73 Wk 15 ofd oAt ol gk v
Qelse Arta A thE v AL aEslojof dh). o] 52 EF(ventilation), 3}
A 29} A< (fire suppression tactics), 28] A5 2] F7F2} vlX] o (the type and

configuration of the fuels) ™3+ YI%= Fo}3ic),

22.2.5 Unusual Fuel Load or Configuration. If the investigation reveals the
presence of an unusually large fuel load in the area of origin, or a fuel load
in the area of origin that either would normally not be expected in that area
or would not be expected to be in the configuration in which it was found,
the fire may be incendiary. An example of an unusual configuration is where
furniture, stock, or contents are deliberately stacked or piled in a configuration
to encourage rapid or complete fire development. An example of an unusually
large fuel load is where accumulations of trash, debris, or cardboard cartons
are deliberately introduced into a room or space in order to encourage greater

fire involvement.
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22.2.6 Burn Injuries. The manner and extent of burn injuries may provide clues
to the origin, cause, or spread of the fire. Burn injuries may be sustained
while setting an incendiary fire. The investigator should ascertain whether the
fire victim's burns and the nature and extent of the injuries are consistent
with the investigative hypothesis regarding fire cause and spread. The
investigator should check the local hospitals for the identification of any

persons admitted or treated for burn injuries.
22.2.6 3% (Burn Injuries)
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22.2.7 Incendiary Devices. Incendiary device is a term used to describe a wide
range of mechanisms used to initiate an incendiary fire. In some cases, the
firesetter may have used more than one incendiary device. Frequently,
remains of the fuel used will be found with the ignition device. If an
incendiary fire is suspected, the investigator should search for other fire sets

that may have burned out or failed to operate.
22.2.7 W3] (Incendiary Devices)
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WARNING : When an incendiary device is discovered that has not activated, do
not move it! Such devices must be handled by specially trained explosive
ordnance disposal personnel. Touching or moving such devices is extremely
dangerous and can result in an ignition or explosion.

Zdal(warning) : 2F&eHA] @ WSPEAZE HAHAS W 22 A=A edotof g,
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22.2.7.1 Examples of Incendiary Devices. Examples of some incendiary devices,

and the evidence that may establish their presence or use, are as follows:

(1) Books of paper matches and cigarettes from which the striker from the
matchbook, cigarette filters, remaining cigarette ash, and the combustible
materials ignited by the matches or cigarettes may be found in the area
of origin

(2) Candles from which their wax and the remains of any combustible

material ignited by the candles may be found in the area of origin

(3) Wiring system or electric heating appliances to initiate a fire(which may be
evidenced by indications of tampering or modification of the wiring
system, by the movement or arrangement of heat—producing appliances to
locations near combustible materials, or by evidence of combustible

materials being placed on or near heat—producing appliances)

(4) Fire bombs, commonly called Molotov cocktails (which leave evidence in
the form of the ignitable liquid, chemicals, or compounds used within

them, the broken containers, and wicks)

(5) Paraffin wax—sawdust incendiary device(which can be evidenced by

remains of wax impregnated with sawdust, e.g.,artificial fire logs)
22.2.7.1 %3} A=A o (Examples of Incendiary Devices)
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22.2.7.2 Delay Devices. Timers or delay devices can be employed to allow the
firesetter an opportunity to leave the scene and to possibly establish an alibi
prior to the ignition. Common delay devices include candles, cigarettes, and

mechanical or electrical timers.
22.2.7.2 XA A (Delay Devices)
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22.2.7.3 Presence of Ignitable Liquids in Area of Origin. The use or presence of
ignitable liquids is generally referred to as a liquid accelerant when used in

conjunction with an incendiary fire.

22.2.7.3 23} x| eke] vtslAl oA 9] &4 (Presence of Ignitable Liquids in Area of
Origin)
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22.2.7.3.1 The presence of ignitable liquids may indicate that a fire was
incendiary, especially when the ignitable liquids are found in areas in which
they are not normally expected. Containers of ignitable liquids in an
automobile garage may not be unusual, but a container of ignitable liquids
found in a bedroom may be unusual. In either case, the presence of ignitable

liquids near the area of origin should be fully investigated.
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22.2.7.3.2 "Irregular patterns"(see 6.17.8.2)may indicate the presence of an
ignitable liquid. If the investigator observes patterns associated with a liquid
accelerant, he or she may also observe the remains of a container used to
hold the liquid.
The investigator should ensure that samples are taken from any area where

ignitable liquids are suspected to be present.
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22.2.8 Assessment of Fire Growth and Fire Damage. Investigators may form an
opinion that the speed of fire growth or the extent of damage was greater
than would be expected for the "normal" fuels believed to be present and for
the building configuration. However these opinions are subjective. Fire growth
and damage are related to a large number of variables, and the assumption
made by the investigator are based on that investigator's individual training
and experience. If subject language is used, the investigator should be able

nn

to explain specifically why the fire was "excessive," "unnatural." or "abnormal."

22.2.8 A A4 2 314 93] H7F Assessment of Fire Growth and Fire Damage)
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22.2.8.1 What an investigator may consider as "excessive," "unnatural," or
"abnormal" can actually occur in an accidental fire, depending on the
geometry of the space, the fuel characteristics, and the ventilation of the
compartment(seeb5.5.4). Some plastic fuels that are difficult to burn in the

open may burn vigorously when subjected to thermal radiation from other
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burning materials in the area. This type of burning might occur in the

conditions during or after flashover.
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22.2.8.2 The investigator is strongly cautioned against using subjective opinions

to support an incendiary cause determination in the absence of physical

evidence.
222,82 ZAA= QA el B glo] el w5k 99l AL wls- AAlslof S,

22.2.8.3 Mathematical models of fire growth exist that can provide assistance,

if used properly, in assessing the potential accuracy of these subjective
observations.
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22.3 Potential Indicators Not Directly Related to Combustion. These indicators
are generally conditions or circumstances that, in and of themselves, are not
directly related to the fire or explosion cause, but that may be used by the
investigator to develop ignition hypotheses, to select witnesses for
interviewing, to develop suspects, and to develop avenues for further
investigation. The indicators in this section are those that tend to show that

somebody had prior knowledge of the fire.

22.3 A4 Axol AAGE FAH QA EA7](Potential Indicators Not Directly
Related to Combustion)

old3lt TA7 = dutd o g AR A Tk A9 oL ZARA 7S At

=A47= ?lEiTr’é‘WUr 7Fs3 Fojo] e} 25 2ALE 93k whHo| 7 xEA %
AR7E AR, o] oA FA7]E ofwl o)7) dhael] Ad) A4S 7FA|aL QitlE S
Bl

22.3.1 Remote Locations with View Blocked or Obscured. A fire in a secluded
location or where the view is hidden from observation may indicate a

firesetter who did not want to be seen or caught. Fires at such locations
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would also allow the fire to develop before it was discovered. Examples
include situations where windows are painted over or paper covers the

windows for no a apparent reason other than to conceal the fire.

22.3.1 A|AZF WeEAY 5313 942 Y] (Remote Locations with View Blocked

or Obscured)
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22.3.2 Fires Near Service Equipment and Appliances. A fire near gas or
electrical equipment, appliances, or fireplaces may be intended to make the
fire appear to be from an accidental cause. The investigator should examine
the fuel supply or service connections to determine whether they were loose
or disconnected and then should determine whether tampering or sabotage of
the equipment or appliances has occurred. If the investigator does not have
sufficient knowledge regarding the equipment or appliance, it should be

examined by qualified personnel.

22.3.2 AJTA=9} 7]+ A 344 (Fires Near Service Equipment and Appliances)
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22.3.3 Removal or Replacement of Contents Prior to the Fire. Through the
course of the investigation, the investigators may believe that prior to the fire,
the contents of a building have been removed or replaced with less or more

valued items.

22.3.3 314 A 483 wA T+ A7 (Removal or Replacement of Contents Prior

to the Flre)
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22.3.3.1 Replacement. When the investigator believes the contents to have
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been replaced, as complete an inventory as possible of the contents should
be made prior to release of the building. The inventory of the pre—fire
structure should be obtained and corroborated through witness statements,
invoice and inventory receipt, and so forth. The insurance proof of loss and
underwriting file will provide a list of what was claimed to have been present.
If contents that are abnormal to the occupancy are found, this can be another
indicator that someone had prior knowledge of the fire. The items and
contents that may be replaced depend on the occupancy of the building or

space. Consider the following examples:
(1) Residential occupancy — furniture, clothing
(2) Industrial/commercial occupancy — machinery, equipment, stock, merchandise
(3) Vehicles — tires, batteries
22.3.3.1 A (Replacement)
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22.3.3.2 Removal. Fire scenes or fire buildings that are devoid of the "normal"
contents reasonably expected (or identified through witness statements, etc.)
to be in the structure prior to the fire should be investigated and explained.
The items removed are generally valuable items, such as television sets.
VCRs, stereo systems, computers, camera equipment, stock, or equipment,
or items that are difficult to replace, including files, business records, and so
forth. Other items that may be removed prior to a fire may be those

incriminating to a firesetter.
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22.3.3.2 A7 (Removal)
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22.3.3.3 Absence of Personal Items Prior to the Fire. The absence of items that
are personal. irreplaceable, or difficult items to replace should be investigated.
Examples of those items include jewelry, photographs, awards, certificates
trophies, art, pets, sports and hobby equipment, and so forth. Also, the
removal of the important documents(e.g.fire insurance policy, business

records, tax records) prior to the fire should be investigated and explained.

22.3.3.3 34 A A 70l E3(Absence of Personal Items Prior to Fire)
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22.3.4 Entry Blocked or Obstructed.
22.3.4 AYutgol} 2<k(Entry Blocked or Obscured)

22.3.4.1 The entrance to a structure or to the property may be blocked or
obstructed to hamper fire fighters from extinguishing the fire. Obstructions to
the property may include fallen trees, street barricades, or construction
features that deny fire vehicle access, such as masonry columns, fences, and

gates.
22341 Aol AfAe d77E Ao shzlsks Welekes slw Y A
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22.3.4.2 Obstructions to the structure may include what appear to be "security"

measures, such as boarded up windows and doors, "security grilles," and

chains and locks, to the building.
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22.3.5 Sabotage to the Structure or Fire Protection Systems.

22.3.5 AE 3 T+= W3} A8 (Sabotage to the Structure or Fire Protection
Systems)

22.3.5.1 Introduction. Sabotage refers to intentional damage or destruction to
the physical structure of the building. or intentional damage to a fire

protection system or system components.

22.3.5.1 78 .(Introduction)
o= A& BEl4 725 19H o7 SASIAY Furme]= ol Wsdnu)
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22.3.5.1.1 A firesetter is often intent on developing conditions that will lead to
the rapid and complete destruction of the building or its contents. In order to
fulfill this goal, the firesetter may sabotage the structure (fire—resistive

assembly) or the fire protection systems.
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22.3.5.1.2 Investigators should determine whether the failure of structural
components or fire protection systems was the result of deliberate sabotage
or other factors, such as improper construction, lack of maintenance, system
shutdown for maintenance, improper design, or equipment or structural

assembly failure.
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22.3.5.2 Damage to Fire—Resistive Assemblies. Fire resistive design,
accomplished through the construction of various fire resistance—rated
assemblies (e.g., wall, ceilings, and floors) and the proper protection of
openings (e.g., fire doors, windows and shutters, and fire dampers)
intended to separate portions of a structure into "compartments" or "fire
areas" that confine a fire within the "compartment" in which the fire

originated, preventing smoke and fire movement to other portions of the
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building.

22.3.5.2 W3 E-E £AF(Damage to Fire—Resistive Assemblies)
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22.3.5.2.1 Penetrations in fire—resistant assemblies may be an indication that
the firesetter attempted to spread the fire from one area to another. The
investigator should try to determine whether the penetrations occurred with
the intent of spreading the fire. Penetrations of fire resistance—rated
construction may be the result of poor initial construction, renovations,
service wiring, or cables, or may be may be the result of fire—fighting

activities, such as ventilation or overhaul.
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22.3.5.2.2 Open doors are the most common method of fire travel through a
structure. Sabotage to fire of smoke doors (e.g., wedging doors ope) or fire
shutters can increase fire and smoke spread throughout the structure.
Sabotage to stairway doors can further increase rapid smoke and fire spread.
However, frequently these doors are held or propped open by building
occupants to improve ventilation or access during regular building operations.
The investigator should determine whether the doors and other opening
protection were intentionally opened by the firesetter or were open as a

normal operational use of the building.
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22.3.5.3 Damage to Fire Protection Systems. Fire protection systems include

heat, smoke, or flame detection; alarm and signaling systems; sprinkler and

standpipe systems; special extinguishing systems, such as those using

NFPA 921
CODE carbon dioxide, foam, or halon; and private water mains and fire hydrants.

22.3.5.3 W3l H] £4H(Damage to Fire Protection System)
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22.3.5.3.1 Sabotage to fire protection systems or components can delay
notification to occupants and the fire department and can prevent the control
or extinguishment of the fire. Such sabotage is intended to allow the fire to

develop fully and to create greater destruction.
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22.3.5.3.2 Sabotage can include removing or covering smoke detectors;
obstructing sprinkler heads; shutting off control valves; damaging threads on
standpipes, hose connections, or fire hydrants; and obstructing or placing

debris in fire department Siamese connections or fire hydrants.
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22.3.5.3.3 Another type of sabotage, although more subtle, is igniting multiple
fires (see 22.2.1). In addition to increased destruction from additional fires,
multiple fires can have the effect of overtaxing the fire suppression system
beyond its design capabilities. Assistance may be needed to determine the

design limitations on the fire protection system. (See Section 14.5.)
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22.3.6 Open Windows and Exterior Door. Open windows and exterior doors can
speed the growth and spread of a fire. When these conditions exist during
cold weather or in violation of normal building security, it may be an indicator
that someone attempted to provide extra ventilation for the fire. Windows

may have been broken out for the same purpose.

22.3.6 9 AE 2 95 E(Open Windows and Exterior Doors)
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22.4 Other Evidentiary Factors.
22.4 t}E 9= 291 (Other Evidentiary Factors)

22.4.1 Once the investigator has completed the fire scene examination and has
concluded that the fire was incendiary, there are other evidentiary factors that
should be recorded and examined, which may be critical regarding future

suspect development and identification.

2241 ZARAP} B4 2] dia) cleld AES so] 2 ﬁ} e asigde Aee e
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22.4.1.1 These evidentiary factors regarding the identification of a suspected
firesetter, or the :motive" or opportunity for the fire, cannot be substituted for

a properly conducted investigation and determination of the fire's origin and

cause.
22.4.1.1 W3kt tigk 243k Q5 8¢l = B4 7)3)eks AL el 7193 Yol
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22.4.1.2 In the absence of physical evidence of and incendiary fire, the
investigator is strongly cautioned against using the discovery or presence of
these other evidentiary factors in developing an hypothesis, forming opinions,

or drawing conclusions concerning the cause of the fire.
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22.4.2 Analysis of Confirmed Incendiary Fires. It is through the analysis of

confirmed incendiary fires that trends of patterns in repetitive firesetting

behaviors may be detected. The key to this analysis is whether the firesetting

is repetitive or not. This analysis may assist the investigator in the

sometimes called serial fire setting or serial arson, refers to a series of three
or more (incendiary) fires, where the ignition is attributed to the individual or
a group acting together. There are three principal trends that may be
identified through analysis; these are geographic area or "clusters," temporal

frequency, and materials and methods.

22.4.2 W3 "3l 3ka £2X (Analysis of Confirmed Incendiary Fires)
WS 3] At Fes SF W shalel B4 Ba e HAAE Be
Rl Aolck, #40o] tig Qe 1 sk W el g 1A aighetke Aol
Bl ZAP) |50 RNE ST 5 QEE EoET. MEEE shE A

AspAetar B2l o), 29 o H SAE e, el ol w7 E st
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22.4.2.1% Geographic Area, Clusters. Repetitive firesetting activities tend to
group within the same geographic location(i.e., same neighborhood), or
cluster. Locating incendiary fires by utilizing computer—assisted pattern
recognition systems such as the Arson Information Management
System(AIMS) or by looking at a map of the local area can assist the

investigator in identifying clusters.
22.4.2.1 AgA A9, At (Geographic Area, Clusters)

HHE A= 2 A2 A 5 el dofuls A7kl Sivk A194 Wskd shAl=
P HATAISRNAIMS) 59 HFEIALR A QA RS dgste] AR HdE

A Fiv,
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22.4.2.2 Temporal Frequency. Incendiary fires set by the same individual often
occur during the same time period of the day or on the same day of the
week. This occurrence may have several reasons, including the level of

activity in the area, the firesetter's assessment of his or her chances of

success, or the firesetter's routine. For example, the firesetter may pass the
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location (to or from work or to or from a bar) during a certain period of the

day or on a certain day of the week.
22.4.2.2 YA WIHEHTemporal Frequency)
sl sl Sk TlRle] B g, 22 ARt Wakehs ko] tk a3 E 71K
o7k glizel, 7 A% Abgkel S AL el WE 4 olRe) 4, W)
A FHel ofst Aolrk. dlZ= Wt ofd 7|k 11 A|9E 1 Ava g ik
22.4.2.3 Materials and Method. The method and material used in the ignition of
incendiary fires vary according to the firesetter. Generally, however, once a

firesetter begins repetitive firesetting behavior, the materials and method tend

to remain similar, as do the locations of the incendiary fires.
22.4.2.3 A&} W (Materials and Method)

Wb Sl el ALl ARSH W WSk ofs) hagst Hlek. et At
oz g vk WAl Yake Aaick Yaky sle] Aol Teeky, At
W3} ARE At

O

!
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22.4.3 Evidence of Other Crimes, Crime Concealment.
22.4.3 tt& Az =7 Wz L9 (Evidence of Other Crimes, Crime Concealment)

22.4.3.1 An incendiary fire may be an attempt to conceal other crimes, such as
homicides and burglaries. In other cases, a staged burglary may occur to
disguise an incendiary fire. The issue of which occurred first, the other crime
of the fire, is more related to the motive for the fire and has little to do with

the cause of the fire.

22431 W31 sl v ‘ﬁﬂ% w717] $laiA] A=, dQlolu At 21 o]
o gEA wehd, 2 FE A ek sAE 7Pkl veke = sl shAlet
Bz ol A LAFE Aol FolQl7el et FAl= Eol dofd E71ek ddo] A,
B Adse #A7E gloh

22.4.3.2 Although possible motives do not determine a fire'v- cause (i. e., if the
motive was to burglarize the structure and to conceal th burglary with a fire,
or to set a fire but make it appear as a burglary), motives may lead the
investigator to approach the investigation (i. e., the search for evidence) and

possible suspects differently.
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22432 W% P54l Qe B/} bkl 9912 2ated] AgRold Batehe(e
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£ $NEIehe RS 2AMP} U 2HEAS 200 7P Gt F52 Hus
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22.4.4 Indications of Financial Stress. The investigation may reveal indicators of
financial stress. These indicators may include the following: liens,
attachments, unpaid taxes, mortgage payments in arrears, real estate for sale
(inability to sell, property is nonmarketable, etc.), poor business location, or

new competition.
22.4.4 A4 <8t F A (Indications of Financial Stress)

A= A

A hake] FAE Uehit) o] A= 9, O, niXE ulE A& dgo
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22.4.4.1 Financial stress may also be indicated by factors associated with the
use or type of occupancy of the building. For business occupancies, indicators
may include periods of economic decline, particularly within that industry;
changes within an industry, in either product or equipment; obsolescence of
equipment; and new competition within the industry. Other indicators can
include factors such as the need to relocate or new competition in the same

geographic region or area.

22441 AA ke AL @%A 213} FAE eolof wE} ¥AHE divkshd, AFAH
7178 Egkek=t| 53] Ak AlE & 4 e AE Y

el S *@7—.@3} e A A AlEH 2303} 22 A HolAnt 2 At

22.4.4.2 Examples of financial stress for residential properties can include
landlords who cannot collect rent or who cannot rent out vacant units, rent
control, the owner't- need to relocate, and mass loss of jobs within the

region resulting from industrial cutback or closings.

22.4.4.2 AF Akl gk A ehate] g2 GAIE S = gl JFEel A4 =
Hol k. AET duixd, 2k S4e d=2 A7 2 X9 9] dig Aoz
A zA o] dasit
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22.4.5 Existing or History of Code Violations.
22.45 A9 qFARYwo] Y 1 7= (Existing or History of Code Violations)

22.4.5.1 Closely related to, and possibly another indication of financial stress, is
the existence of or a history of building, fire safety, housing, or maintenance
code violations. This may indicate either the financial inability to maintain the
building or the intentional choice to let the building deteriorate (refusal to

reinvest in the structure).

22.4.51 AA ety 2
?_]_—Zﬂ, T—l TF 1 7 11]
Zolu} %) 7142
=

22.4.5.2 Where the deterioration of a building is intentional, other indicators

related to financial stress, such as overinsurance or the inability to sell the

property, may be discovered during the investigation.

22452 2189] 7 Seto] welHola, wHF xahy, ANE T 4 9= A% e ®
A7E AR shekst B} Sl elA &b Ad A we,

22.4.6 Owner with Fires at Other Properties. If a structure is owned by persons
who have had incendiary fires at other properties, especially if they have
collected insurance as a result of those fires, there is a possibility they will

experience another incendiary fire.

22.4.6 T2 A)atel A 7F A9 E 254 (Owner with Fires at Other Properties)
AEo] v Aitell e W3 sHA7E WAlE AFEEe] Afdh, 53 sAE QIg 1
Foll 5o Avd 5] v s S 43 7Hsdol Ak

22.4.7 Overinsurance. Another indicator closely related to financial stress is
overinsurance. Overinsurance 1s a condition whereby the insurance coverage

1s greater than the value of the property in a valued policy state or whereby

there are multiple insurance policies on the property.
22,47 23 33 (Overinsurance)

A4 sk sl el the Sl ok welelr 23} wgke 1 A o 0
AHo] A, At BE 9 4] A A uT BT TEUIT 2 dolek
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22.4.8 Timed Opportunity. Timed opportunity refers to the indicators that a
firesetter has timed the fire to coincide with conditions or circumstances that
assist the chances of successful destruction of the target (property) or to
utilize those conditions or circumstances to increase the chances of not being

apprehended.
22.4.8 AZ+& 89+ 7]13](Timed Opportunity)

A R V13l Wbl Sk BECIDE J3H o e /)3E Agse
3 QA TS B B AR G Tl 2 ) A

A
B85 o8t e FAIG Bl

22.4.8.1 Fires During Severe Natural Conditions. Fires during period of extreme
natural conditions such as floods, snowstorms, hurricanes, or earthquakes
may delay fire department response or hinder fire—fighting capabilities. Other
natural conditions to note are electrical storms, periods of high winds, low

humidity, and freezing or extremely high temperatures.

22.4.8.1 Alztsl Aejoll 4 9] 3} (Fires During Severe Natural Conditions)

219
Fouk e FE, S0, A g A7 Aol ge 7k sl adlel S92
237 A% e A Bt Aaslor & A1 Al 1714 ZF, wiske] A
HE R we S, W B exolth
22.4.8.2 Fire During Civil Unrest. This is a type of opportunistic fire. Other

indicators such as financial stress often accompany this indicator.

22.4.8.2.1 Also, incendiary fires during civil unrest usually do not involve
elaborate ignition devices or materials, although "fire bombs" or liquid
accelerants are sometimes used. More often, available materials are utilized

as an initial fuel.
22.4.8.2 A3 Bt A]719 A (Fires During Civil Unrest)

o= 71514 shAFEleh. A4 gha e o
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=
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22.4.8.2.1 Also, incendiary fires during civil unrest usually do not involve
elaborate ignition devices or materials, although "fire bombs" or liquid
accelerants are sometimes used. More often, available materials are utilized

as an Initial fuel.
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22.4.8.2.2 A similar pattern may develop when repetitive fires or a series of
incendiary fires occur in the same geographic area (see 22.4.2.1). The owners
or occupants may attempt to set a fire and have the cause attributed to
another firesetter. In these instances, the investigator may discover a
difference in the method (such as time of day, days of the week, location of
the fire), the materials (such as different fuels) used, or ignition source that

does not fit the established firesetting pattern.(See 22.4.2.)

22.4.8.2.2 WHE shu ko] Wl Asl Aj7F FUE A ol|A] wAdE w) fAF A
T T e el B R =1 f19le] gloy AgTu AlAE Wk Al
& ek ol ARA E*}Z}% SR (7o) ol uf, gk o] of= g, S|

22| Aojek AREH AR (T A2 v EERle 2P o= e W
sh Fefoll A B

tm

22.4.8.3 Fire Department Unavailable. Fires may be set at times when the fire
department is unavailable. Examples include deliberately calling in a false
alarm to get the fire department away from the area or starting the fire while
there is a working fire in progress or when the fire department is involved in

a parade or other community function.

22.4.8.3 o] &% 4 ¢l= AW (Fire Department Unavailable)

sl UIE o83 1S o dofd 5 ik 1 dEE AA BRE AUE SHA)
Aol A "X A sEAY K13 FQl SR Ul Ftolu A7t Helol=u o
Ao Apgle) WAl I @ wrt gtk

22.4. 9% Motives for Firesetting Behavior.

22.4.9 23} F7](Motives for Firesetting Behavior)

22.4.9.1 General. Motive indicators should not be included or substituted as
analytical elements of the fire scene for the purpose of determining or
classifying the fire cause. the proper use of motive indicators in the fire
investigation process is in identifying potential suspects only after the fire

origin and cause has been determined and the fire has been classified as
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incendiary.
22.4.9.1 /1= (General)

ol B4 2452 X3

$7] FAVIE 319 991 BRIAL 48] Slste] @4

SPAL RIS elolok Gk 3 2Ak) Qlo1A] 57 EAIIS A% ALES 3l
of 41t Aele] AYH T TAo] Wk BRE Fol AAH FOIAE Helshe o
sk | gt

22.4.9.1.1 Motive is defined as an inner drive or impulse that is the cause,
The

identification of an offender't- motive is a key element in crime analysis.

reason, or incentive that induces or prompts a specific behavior.

Crime analysis is a method of identifying personality traits and characteristics
exhibited by an unknown offender. It is the identification and analysis of the
personality traits that eventually lead to the classification of a motive. Once
a possible motive is identified, the investigator can begin to evaluate potential

suspects for the incendiary fire.

224911 71 AT ABL FuEsA Yo sh= o, A9 FL el S
04 ST S5 ik WA $719] e W 1A
4 812 o] WaAel I A S S 421 A
oh 719l 54 2403} A AnH o $18

<t o
A 2AE AN ARG B AAE S 9k

22.4.9.1.2 Behaviors related to the classifications of motive may not be
exclusive to one motive classification but may appear to overlap categories
and to be similar for different motives. In these instances, it is important to

obtain additional information that may clarify the behaviors.

22.4.9.1.2 5719 EHel B4 e FTEL 3 57]9 ol vlElE Y B opy
S F5E QAT Bola, v F1sh Ak B F Qlnk olel@ el el s
s s FUHl ARe] §5& T3t

B S

22.4.9.1.3 In addition to the identification of a motive, other analysis should be
considered that might assist in determining if a serial firesetter exists.
Through the analysis of confirmed incendiary fires, trends or patterns in
repetitive firesetting behaviors may be detected. The three principal trends
that may be identified are geographic clustering, temporal frequency, and
methods and materials. (See 22.4.1.)
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22.4.9.2 Motive versus Intent. There is an important distinction to be made
between motive and intent. Intent refers to the purposefulness or
deliberateness of the person's actions or, in some instances, omissions. It
also refers to the state of mind that exists at the time the person acts or fails
to act. Intent is generally necessary to show proof of crime. the showing of
intent generally means that some substantive steps have been taken in
perpetuating the act. Motive is the reason that an individual or group may do
something. It refers to what causes or moves a person to act or not to act
and the stimulus that causes action or inaction. Motive is generally not a
required element of a crime. For example, a person with indications of
"financial difficulty" could experience a fire to his insured property that is
ignited by his falling asleep with a lit cigarette. While this person may have
motive to cause a fire, that person did not intend to have a fire. Thus, no

element of intent existed.
22.4.9.2 7] vs. J=(Motives Versus Intent)
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22.4.9.3% Classifications of Motive.
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22.4.9.3 5719 E7F(Classification of Motive)

22.4.9.3.1 Introduction. The classifications discussed in this chapter are those
identified in Douglas et al., Crime classification Manual (CCM). The CCM uses
a diagnostic system intended to standardize terminology and formally classify
the critical characteristics of the perpetrators and the victims of the three

major violent crimes: murder, arson, and sexual assault.
22.4.9.3.1 7| &.(Introduction)

o] AollA Eolrx= BHE Crime Classification Manual(Z14 CCM)oA 2121 =]+
AEolth. CCME &ol& XEFslstal 3244 0= 37k« F8 W3, A<, st 1eja
77l uigh W zke} F)aljRte] Fas A8 ] f18 ed A Alglolr)

22.4.9.3.1.1. The CCM identifies analytical factors that have been identified as
essential elements in order to classify the motive of an offense. these factors
include information about the victim, the crime scene, and the nature of the
victim offender exchange. Not all the information will be, or should be
expected to be, present in every case. The intent is to provide the fire

investigator with as much information as possible.
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22.4.9.3.1.2 The behaviors that may identify a possible motive, and thus a
possible suspect, apply whether the fire is the result of a one—time
occurrence or multiple occurrences, such as with a repetitive or serial arson,
spree arson, and mass arson. The terminology used in classifying a repetitive
firesetter is similar to the terminology used in murderers. Serial arson
involves an offender who sets three or more fires, with a cooling—off period
between the fires. Spree arson involves an arsonist who sets three or more
fires. at separate locations with no emotional cooling—off period between
fires. Mass arson involves an offender who sets three or more fires at the

same site or location during a limited period of time.
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22.4.9.3.1.3 The numerical classifications, Which appear in the parentheses
behind the classifications and the subclassifications, correspond with the

classification of the crime classification manual.

22.4.9.3.1.3 o7]o] SH&s= B2 EF(classification) S o] wWE L& F
(subclassification) = WZ ¥ ™A (the Crime Classification Manual)ol] @z} v
ATt

22.4.9.3.1.4 The National center for the Analysis of Violent Crime(NCAVC)has
identified the six motive classifications as the most effective in identifying

offender characteristics for firesetting behavior, as follows:
(1) Vandalism

(2) Excitement

(3) Revenge

(4) Crime concealment

(5) Profit

(6) Extremism

22.4.9.3.1.4 =3 =3 Wz A M€ (the National Center for the Analysis of
Violent Crime)+ 3} 9o A HAAe] EAS 6714 5712 FE318iTh

(1) ®F=27)# (Vandalism)

(2) &) (Excitement)

(3) H4=(Revenge)

(4) ¥x 24 (Crime Concealment)

(5) °]9)(Profit)
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(6) I}AF2](Extremism)

22.4.9.3.2 Vandalism. Vandalism—motivated firesetting 1is defined as
mischievous or malicious firesetting that results in damage to property.
Common targets include education facilities and abandoned structures, but
also include trash fires and glass fires. Vandalism firesetting categories

include willful and malicious mischief and peer or group pressure.
22.4.9.3.2 Wt&7]# (Vandalism)

W7ol F7)8ke dshe At s Y3l sk Hmischievous) ©Fe] e
(malicious) Wslo|t}, o] Wale] BB wSA|dolu) 57]E AFEWT ofug} 24
g7] sk, dokstAle et Rid7]dol gt shal= okt o] 7 7 o=
[SRiA=

(A) Willful and Malicious Mischief. These are incendiary fires that have no
apparent motive or those that seemingly are set at random and have no
identifiable purpose. These are fires that are often attributed to Juveniles

or adolescents.

(A) 23 A ool & oFd g (Willful and Malicious Mischief)
AEL Wulsl 717} iAY e Bxglo] FR R dieh= WS o3t

B2 fradoelud Aaddd s $F dstoith

(B) Peer or Group Pressure. Recognition or pressure from peers is sometimes

regarded as a reason for firesetting, particularly among juveniles.

(B) 554 159 4= (Peer or Group Pressure)
sao ogt AR L wjw 2 53] f-AdT AlololA] sl YRleE 1
Hrh

22.4.9.3.3* Excitement. The excitement—motivated firesetter may enjoy the
excitement that is provided by actual firesetting or the activities surrounding
the fire suppression effort, or may motivated offender is often a serial
firesetter. This firesetter will generally remain at the scene during the fire and
the surrounding activities. The excitement—motivated firesetter's targets range

from small trash and grass fires to occupied buildings.

22.4.9.3.3 £ (Excitement)
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22.4.9.3.3.1 The excitement—motived firesetter includes the following

subcategories.
22.4.9.3.3.1 Svlol 57|13k WIS off o] AN EFE VT

(A) Thrill Seeking. Setting a fire provides this offender with feelings of
excitement and power. the thrill—seeking firesetter is often a repetitive
firesetter, who compulsively sets fires to satisfy some psychological

desire or need.

(A) A& F7(Thill Seeking)
Bo 2= AL o5 JAE A $hs]e} Flo)] tet =S Alzeit) o)A A&
53 RS wul 2 914:29) halrjo| 7% )t} o] AA3t AlT|EtA &
REA717) QlEte] AEbAoR Bg A Erh

(B) Attention Seeking. These firesetters have a need to feel important, and

they set fires in order to satisfy a psychological need.

(B) 7% 7 (Attention Seeking)
o5 ML FQ3FL waAsls 97t gom, a5L Aed &4
20717 9leke B& Ae

(C) Recognition. These firesetters are sometimes described as the hero or
vanity firesetter. These firesetters often remain at the fire scene to warn
other, report the fire, or assist in firefighting efforts. They enjoy or may
seek the recognition and praise they receive for their efforts. Typical
among these firesetters are security guards and fire fighters. Occasionally

these firesetters may take responsibility for the setting the fire.

(C) <A (Recognition)
o5 IAEL wuj 2 d-Folu) FGA Q= weiale gAlET) ol W Ee
w2 PGl A the ol Bl AarstaLl SHE Batsh, 22 sAIgEE
& FTh 258 250 o] QAH I JRW)E F7A o@ WA
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(D) Sexual Gratification or Perversion. These are firesetters who set fires as

a means of sexual release. The firesetter in this category is considered

NFPA 921
CODE rare.

(D) A4 "= &2 A =2 (Sexual Gratification or Perversion)

o5 AN S flol =& AEH o] Tl WIS A9 aHHA] o

22.3.9.3.3.2 Attention—seeking, recognition, and sexual gratification firesetters
rarely attempt or intend to harm people, but these firesetters may disregard
the safety of innocent bystanders or occupants. However, the thrill—seeking
offender, whose compulsion requires the inherent sense of satisfaction, will
often set a big fire, or a series of bigger fires. Fires will typically involve

structures, but when vegetation is involved, these fires are also large.

2249332 T W] 9, A A WS 91F wERE2 AR A7) Ad =
A& 7L AEEAE ST Sl oS WA Falgh RIS A5t
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22.4.9.3.4#Revenge.

)

22.4.9.3.4 B(Revenge)

22.4.9.3.4.1 The revenge—motivated firesetter retaliates for some real or
perceived injustice. An important aspect is that a sense of injustice is
perceived by the offender. The event or years before the firesetting activity.
A fire by the revenge—motivated offender may be a well—planned, one time
event or Serial offenders may direct their retaliation at individuals, institutions,

or society in general.
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22.4.9.3.4.2 Subcategories of revenge firesetting include personal, societal,

institutional, and group retaliation.

22.4.9.3.4.2 Wg3toll o7k wste] Al B HQA, ARRA, 718, O St

o] 3l
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(A) Personal Retaliation. The triggering event for this motive may be an
argument, a fight, a personal affront, or any event perceived by the
offender to warrant retaliation. Favorite targets include the victim's
vehicle, home, or personal possessions. The specific location and the
materials involved in the fire may be a significant factor in identifying the
offender. Igniting clothing or other personal possessions is seen as a
more personal affront to the victim than simply setting a fire in a
common area. The fire scene may also be vandalized. These fires may be

a one—time event or an act of serial arson.

(A) 7Rl E-<=(Personal Retaliation)
o] g7)o| JTS T AR =4, thE, 7104 BE, 52 57 A
&, 7l 28] AAE AR el Qe FH B vlsiae] A 3, B
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(B) Societal Retaliation. This offender usually suffers from a feeling of
inadequacy, loneliness, persecution, or abuse. The societal retaliation
offender generally is not satisfied with a single fire or even a series of
fires. Therefore, this serial offender is likely to set many more fires than

other revenge—motivated firesetters.
(B) AF314 &H-7(Social Retaliation)
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(C) Institutional Retaliation. This classification of offender targets institutions

such as religious, medical, governmental, and educational institutions, or
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corporations. The firesetter may be a disgruntled employee, a former

employee, a customer, or a patient.

(C) 7]+ E-<=(Institutional Retaliation)
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(D) Group Retaliation. Targets for group retaliation may be religious, racial,
fraternal, or other groups, including gangs. Graffiti, symbols or markings,

and other vandalism may accompany the fire.

(D) 2% &4 (Group Retaliation)
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22.4.9.3.5 * Crime Concealment. This category involves firesetting that is a
secondary or a collateral criminal activity, perpetrated for the purpose of
concealing the primary criminal activity. In some cases, however, the fire may
actually be part of the intended crime, such as revenge. Many people
erroneously believe that a fire will destroy all physical evidence at the crime
scene. Categories for crime concealment firesetting include murder of

burglary concealment and destruction of records of documents.
22.4.9.3.5 W35 24 (Crime Concealment)
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(A) Murder Concealment. This scenario is where a fire is set in an attempt to
conceal the fact that a homicide has been committed, to destroy forensic
evidence that may identify the offender, or to conceal the identify of the
victim.

(A) A< &Y (Murder Concealment)
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(B) Burglary Concealment. This is a fire that is set in an attempt to conceal
the fact that a burglary has occurred or to destroy forensic evidence that

may identify the offender.

(B) 7= &Y (Burglary Concealment)
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(C) Destruction of Records of Documents. This is a fire that targets records
of documents. These fires may involve files ignited still in their folders of
an origin inside a file cabinet. It may involve ordinary combustibles
located in an exposure position to the files, such as a trash and moved
adjacent to the files. Potential suspects in these incidents involves those

who have some interest in the documents or records that were targeted.

(C) 715y #A19] T3] (Destruction of Records or Documents)
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22.4.9.3.6 * Profit. Fire set for profit involve those set for material or monetary
gain, either directly or indirectly. The direct gain may come from insurance
fraud, eliminating or intimidating business competition, extortion, removing
unwanted structures to increase property values, or from escaping financial

obligations.
22.4.9.3.6 o] (Profit)
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22.4.9.3.6.1 The broad category of fraud is frequently identified as an arson
motive. However fraud is classified as a sub—category in the profit motive

category. Fraud—motived fires may include commercial or residential

properties. Commercial fraud fires may be set or arranged by an owner to
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destroy old or antiquated equipment, to destroy records to avoid taxes or
audits, or for the purpose of obtaining insurance money. Fires may be set by
a competitor to gain market advantage, or by agents of organized crime for
purposes of extortion, protection rackets, or intimidation. Residential fraud
may include an owner intending to defraud an insurance carrier, or a tenant
defrauding an owner or a welfare agency. Increasing taxes, physical
deterioration (and legally mandated repairs such as by code enforcement
agencies), vacancy or inability to rent , or statutory rent—control measures

may be reasons for a landlord to consider burning the structure.
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22.4.9.3.6.2 There are several subcategory that further identify fraud as a
motive. These include fraud to collect insurance, fraud to liquidate property,
fraud to dissolve a business, and fraud to conceal a loss or liquidate
inventory. The other category include employment, parcel/property clearance,

and competition.
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22.4.9.3.7 * Extremism. Extremist—motivated firesetting is committed to further
a social. political, or religious cause. Fires have been used as a weapon of
social protest since revolutions first began. Extremist firesetting may work in
groups or as individuals. Also, due to planning aspects and the selection of
their targets, extremist firesetters generally have a great degree of
organization, as reflected in their use of more elaborate ignition or incendiary
devices. subcategory of extremist firesetting are terrorism and riot/civil

disturbance.
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22.4.9.3.7 FAF9(Extremism)
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(A) Terrorism. The targets set by terrorist may appear to be at random;
However, target locations are generally selected with some degree of
political or economic significance. Political targets generally include
government offices, newspapers, universities, political party headquarters,
and military or law enforcement installations. Political terrorists may also
target divers properties such as animal research facilities or abortion
clinics. Economic target may include business offices, distribution
facilities o utility providers (e.g., atomic generation plants), banks, or
companies thought to have an adverse impact on the environment. Fires
or explosions become a means of creating confusion, fear, or anarchy.
The terrorist may include fire as but one of a variety of weapons, along

with explosive, used in furthering his or her goal.

(A) "Hl#2l=(Terrorism)
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(B) Riot/Civil Disturbance. Intentionally set fires during riots or civil
disturbance may be accompanied by vandalism and looting. It is worth
nothing that all fires ignited during periods of civil unrest may not be the
result of the extremist firesetter but may be set by other, such as

owners, hoping that the fire is attributed to the extremist firesetter and

A58 sk

413



CHAPTER

the circumstance surrounding the civil disturbance. (the end)

(B) w+/A13] E-<H(Riot/Civil Disturbance)
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