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Abstract

Background and aims: Managing the emergency situation is a big challenge for the process industries.
Training has a substantial role the quality and success of the emergency response. Disasters regularly
have devastating effects on the world's populations. The potential of high human casualties, heavy
financial burden, environmental damage, and negative impacts on corporate reputation, highlights the
importance of proper emergency management. Investigation of major industrial accidents demonstrates
that organization’s unpreparedness for emergency conditions can noticeably increase consequences of an
accident. Emergency management means establishing, training, and practicing plans and programs that
reduce the vulnerability of the organizations to critical conditions, and help organizations to overcome
these conditions more effectively with minimal costs and losses. Effective emergency management
requires proper planning to increase the software and hardware readiness of the organization for critical
situations. Planning processes, theoretical and practical training (maneuvers) are of key importance in
software preparation. Each of the three processes of planning, training, and practicing (maneuvering) has
a decisive role in the success or failure of an emergency response. In the planning phase, the most likely
event scenarios should be identified, their consequences evaluated and accordingly, guidelines and
procedures should be developed to deal with emergencies. In the later phases, these programs are trained
and strive to enhance the preparedness of individuals and operation units for dealing with emergencies
by holding maneuvers. It should be noted that practicing maneuvers are also a form of training that
attempt to convey and understand concepts more effectively by simulating real emergencies. The review
of past events indicates that the lack of proper educational system or ineffective training is one of the
major reasons for people’s inability to respond appropriately to emergencies. For example, analysis of
the explosion incident at the Texaco refinery in 1994 showed that inadequate training of staff to prepare
for emergencies was one of the main causes of the accident. Lack of proper and adequate knowledge of
the accident and consequently failure of the response team to act in the accident can aggravate the
accident and result in life and financial losses. The quality of an organization’s response to emergencies
highly depends on the quality and quantity of pre-programmed and implemented training. If emergency
response training programs are presented properly, responding personnel will be able to collaborate
effectively and will be ensured of response team’s health. Research shows that courses tailored to
individual’s responsibilities have a major impact on promoting their preparedness for confronting
emergencies. Also understanding and ability to implement a skill is highly dependent on pre-provided
training. The roles and responsibilities of different levels of staffs, in emergencies, vary from each other
and partly have a distinct nature. Therefore, people at different levels of an organization need different
training at emergency management. The issue of crisis management training and how to deal with
relevant emergencies is of particular importance in the processed industries and especially in the
petrochemical industry that dealt with toxic substances. One of the standards that systematically
addresses the essential training required by emergency response teams is the HAZWOPER standard.
Given the above, it should be further emphasized the key importance of systematic training in the
emergency readiness phase. Despite the importance of this issue, few research studies have been
conducted to determine the educational needs of emergency response groups. In this study, it is
attempted to identify the operational criticality of each scenario by identifying and analyzing emergency
scenarios and extracted its training needs and compared it to the HAZWOPER standard. This study aims
at determining the training needs of the emergency response team using task criticality analysis and
comparing the determined requirements to the HAZWOPER standard.

Methods: the present study was conducted in Bouali Sina Petrochemical co. in 2018 as a cross sectional
research. This study aimed to determine the training needs of the emergency response team using
Swezey Task Criticality Analysis. First, a team of eight experts from the company’s safety and crisis
management was formed and four final scenarios were selected by examining the list of pre-identified
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emergency scenarios. The criteria for selecting these scenarios were considered as probability of
emergence, probable consequences, and the level of readiness of the organization to deal with these
scenarios. Selected scenarios also attempted to cover a wide range of different kinds of possible events.
Then, for each of the final scenarios selected, the tasks of the response team members were identified
using the Hierarchical Task Analysis (HTA) technique. HTA is introduced by Kirwan as the most
powerful task analysis technique that is one of the applications of this technique to determine the
training needs needed to perform a task. After performing the HTA, criticality analysis was performed
for the scenario response tasks. According to the Swezey Criticality Analysis method, tasks are divided
into three levels of low, medium and high criticality. Tasks with low criticality level are tasks in which
the occurrence of errors or improper performance has a negligible negative effect on successful mission
accomplishment. Tasks with medium criticality level are tasks in which the occurrence of errors or
improper performance has moderate consequences and may jeopardize the successful execution of the
mission. Tasks with High criticality level are tasks that any errors or improper performance to perform
will certainly lead to the failure of the entire mission. After training the Criticality Analysis method, the
information of the hierarchical analysis of the Emergency Response Tasks graphically was provided to
77 personnel of the Emergency Response Team. The study group was selected based on the census
method and from all the emergency response personnel team in three shifts. The group was asked to
determine the criticality of the analyzed tasks at three levels of low, medium, and high through using
Swezey criticality analysis method. After collecting the opinions of the study group and averaging the
given scores, the criticality status of each task was analyzed. Then, according to the results, the sub-tasks
were identified with high criticality level. After this stage, the most critical tasks were classified. In other
words, the number of critical tasks for each emergency post was determined. Next, the list of high-
critical tasks along with the job titles for those tasks were made available to previous experts and
specialist and they were asked to list the essential training needs to perform each critical task safely and
effectively. By gathering and summarizing the comments, a list of training needs of the critical task
respondents was compiled. Semi-structured interviews were used to collect and record expert’s opinions.
The identified training needs were compared with the HAZWOPER training requirements to determine
the degree of overlap. To this end, the responders with critical duties were classified into five levels
according to the HAZWOPER standard. The HAZWOPER standard defines essential training for the
five levels of emergency responders, including the Incident Commander (IC), Hazardous Materials
Specialist, Hazardous Materials Technician, First Responder Operations Level, and First Responder
Awareness Level. Finally, the proposed training needs of each responder level were compared with their
corresponding responder level in the HAZWOPER standard.

Results: The four final emergency scenarios selected by experts were: atmospheric tank rim seal fire,
synthesized reactor fire, H2S compressor leak, and hydrogen compressor fire. Forty-four tasks were
identified as critical tasks involving twelve responders. Responders with critical duties were classified
into five levels according to the HAZWOPER standard: Incident Commander, Hazardous Materials
Specialist (Safety Expert), Hazardous Materials Technician (Firefighter and Fire Officer), First
Responder Operations Level (head of shift operations, operation shift supervisor, and head of feed
preparation units) and First Responder Awareness Level (senior security officer, security patrol, and
ambulance driver). Investigating educational needs in different phases of crisis management showed that
about 24% of suggested training needs by the expert team were related to the planning phase, 76% were
associated to the operational phase and there were no suggested training need for recovery phase. These
measures were 25, 56.25 and 18.75 percent for HAZWOPER, accordingly. Results revealed that
approximately 72% of HAZWOPER requirements were covered in the suggested courses titles. Also,
52% of recommended trainings were complementary to the HAZWOPER requirements. Also, about
28% of the HAZWOPER requirements in the proposed training needs of this study were not
recommended. The most educational requirement in the present study belonged to emergency group of
hazardous materials technician, and in the HAWOPER standard, the group of hazardous materials
specialist. Also, the lowest training requirements in both groups were related to the first responder
awareness level.

Conclusion: Conclusion: the results of this study show that the determination of the educational needs
of emergency response teams, based on the criticality level of their tasks and considering the levels of
their responders and their specialized fields, can be very useful for effective performance and enhancing
the capabilities of emergency response teams.

Conflicts of interest: None
Funding: Hamadan University of Medical Sciences

How to cite this article:

Naderi M, Mohammadfam |, Kalatpur O. Determining training needs of emergency response team's using task
criticality analysis at Bouali Sina Petrochemical Co. and comparison with the HAZWOPER standard. Iran
Occupational Health. 2020 (22 Jul);17:20.

*This work is published under CC BY-NC-SA 3.0 licence

Iran Occupational health. 2020 (22 Jul);17:20.


https://ioh.iums.ac.ir/article-1-2587-en.html

gyl . £
http://ioh.iums.ac.ir AN K $

- i

£

Yo/\V44 — VY 093

JEsT E e

/L4<‘§\\

£

-

[ Downloaded from ioh.iums.ac.ir on 2026-02-23 ]

S it 39 Balbg Sty WILST 1 00l b (5 sad! Jaa s 4 Gl o (i 190 (S35 (ot
HAZWOPER & ywiliw! b dwslio g buw 5 g3 (omig 30
Sl cclion colion (S, psls ol ¢ gl > cuiligy it 45)] ol IS 15,50 B3 e

Oyl olien (ldan (S5 pole slRusily ubligy 0aSLiily ¢ glad > Cuiligy (wdine 05,5 bl 108 Mosee z!
kalatpour@umsha.ac.ir .l ¢ lies o lien (Sij pole oluiily coublips 0aSily ¢glad > Cubligy (swdige 055 ()bdbiusl (Jsfums o git) 291 WS ol

oA,S%

o jlgals’ Sl S 5> (gl GBS 2930 Cgmime giia)P wlio 3 e bole 51 (S ksl bulyd gone ypis 18 g o

i o gl oy il s &) agd a5y adl STy Bigel (sladoliyg ST sl bl (285 (g asl gl 4y gosly Coslbga
il Gl g a5 8 95 ol (s ol gl o b 5 5,5 (55 S oy 55 b o nlgs 36
e i a3 lesls Sy o s ;5 33l (gl Bl e silate cunle slls Lany 5 o391 gl ,S3aSy 31 o) ladl Ly 5 S8
sy ey S e Gl il ol 5l e 0 sl s 5 S A Sl o]
AZWOPER sl 0y iy 5 HAZWOPER 5,5l b 0 cysess ol ulio 5 Cigllsg gl s 520UT 51 oolizal

bzl 4 plol U gy (gana iz 53 WAV Jlo 3 o ol (s 55 ]| 5 (uloim (o adllae Sy b adllas i o) 2 (109
= 3l okl slogs s G oy b5 25 S8 28558 ol (e e 5 el 0 GBS Sl 8 cutn ) USie a8
o 8,5 (S g 5 Jleisl slassly gy Szl dags s ol Sl s 3,5 Sl led o los Jlo 018 ool
Dby el 5 &8 S plol gyl o a Grly (gl iy (il alaadis IUT s 05 4285 L5 55 gy lias cl L Ablio
NI (S 35 5 Lassio oS il e s )3 allog gyl bl 0 sl Ciyllog do (sl il LT Swezey
o a2 Lol gl S Sl (68 0Solio 9 83 (g )kadl Gl o8 oy 31 58 YV 31 ot lai b il s U]
e S st 5 oglenr LS s |y (i didsg 2 sl 23 Sl bigel Adatulss paasie b Syl g Al Ced
o anlias (g Sl pleaasiie Sl i €8 5 slaer S ab 9i Gl by sl sleoriadgly (oBjgel slajls )
133,5 dulic HAZWOPER 5,lsittal U (oolgiaty o0l celols cglapys A5 oslitsl aily s

s bgpe (lid)l5 095 (ool (ohjsel slajly 5l 203 VE dg il ol Sl iplbg olsisa dabsy ez ey (el
sl oo ol gy 0anis 4By Ly Bieel SL el S (el g 03 Sllas 5B & bgye 103 VP 3905 g (ssz b 56
» HAZWOPER Ll aes)s VY AP L.J)o; 4S ol s mls g doyd VAIVO 5 OF/YD YO iy & HAZWOPER
290 HAZWOPER el gl JoSo (odlgimin (sl bigel 5l do)d OF Cpioman .9 oddodls g (ool (slboysd opglic
Sl ediojls oyt g0 00t 4 ogi ddllas oyl (oolaiin (5590) slajls > HAZWOPER claljll aoys YA s piceen
G SUjhas sy yaastio 09,5 4 HAZWOPER )lulial 1 g Syt Slge puniSS ()l lasl 09,5 4 psls adlllas 13 55901
3 by (ST s 1o as) s oxtegioly 4 (Bigel Sl 09,5 93 5 )3 (Bjgal Slaggsioils S oripen -l

by Coiliom s olsl 1 5] bl 4 guoly slaess (85900 ol s o am3 oo (5 3l alllas gl 1€ S e
/-0 ol b Luly b 4 el sl slagsiially Gl 5 3 ,Slas (s Sl S il et (sloatie; 5 loodin el oo & 25l 5 ]
A8l sydo o W55 o eyl las)

AV/AVIND il s

dw)/a_wuﬁ)/)fyuo ‘)éjlv
Ghas (K pale oKl S Colos Ko

:lio ol 4 slcawl o gt
Naderi M, Mohammadfam |, Kalatpur O. Determining training needs of emergency response team's using task
criticality analysis at Bouali Sina Petrochemical Co. and comparison with the HAZWOPER standard. Iran
Occupational Health. 2020 (22 Jul);17:20.

ol 438 )3 o y9u0 CC BY-NC-SA 3.0 s Galloo SIHT (pw pians w3 3900 &y alliio oyl plibuisl™


http://orcid.org/0000-0001-9662-8561
http://rjms.iums.ac.ir/
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
https://ioh.iums.ac.ir/article-1-2587-en.html

g Rdle .
? http://ioh.iums.ac.ir

L‘(T‘Q—v

~

C/H/”Ub/_“/‘ﬂv

Y /A¥A4 — VY o0

[ Downloaded from ioh.iums.ac.ir on 2026-02-23 ]

Sy )Lkl bl 4 lejle by colST (A
sl ey 5l slagbsel S g CoiS 4 o0l
Soigmal Gldaslip ,S1.(A) ol cois |, > g (55,
i gy il ool Il g5 4 (gl ksl STy
P sebdn ;0o L og wiales 108 e uly
& F—iar Olimebol Faly o Sl 5l g 03,57 (5 S0n
Sy aS s oo plid olddss (V) 09l Jol>
OV 05l oo asly)l i 5l sl bygel 4 g0
Lngu.Jj.i_m.‘o l_: WJLH.A ‘5...:)5.01 Lgl.@a)ﬁé (o
ablio g ol Solol sl o oYU 3G ol 3
i Slejlw zobaw ;0. (VY Wls s, Lkl Lo L
Slagaailys (halidl cgar allg se g lasise]
9 dtd Stz Sl gl Gl (e Sl
6 Sn alidl s o Ll byl s slaz b Seas
3 s S5 6yl l Lyl 585 ) i s (los
0928 5 Ol 2m o e (hi9el E9d9e (1 F) 358 oo
5 =l mlio jo abg e (o)Ll Lal,o b abilis
..\_I)Lb )159)...» o .)‘3.4 l; aS tS"““J?)"" Cxivo 0o
G-3lgi (jgtre Bud Al wd dw ‘5«:‘4)‘9{\ P TV Ve
| y&iw! (technique Kaufman classical) oS
s—= 3 4 (technique Kaufman inductive)
sl 5 8L (technique Kaufman deductive)
3 sgme Baa la by, pleteds (X oleidny
Delphi ) als slaSass w7 s 2eiwjls
J—= «(Fishbowl technique) Js— i «(technique
i o 4w Jaw o (Telstar technique) Lol
S tes eired s joone ((8lg5 Sl
CB 0 bSuSs 1l ol jeme allis b SuSS
=2 b v olasg, «(Fault Tree technique) Ua>
Key ) ads cyllsg -4l «(Critical Incident)

I[ran Occupational health. 2020 (22 Jul);17:20.

= SlosiS ol Dl S e jsban o

59 (7 V) ailei o s Ol sladunex
e ol 5 b sloasly 5 )l ool Lyl
DgIte (Frimo ;b oA SN 5 ke sl
(e S 5l sl YL Sl Jeily 50 o0
el (e olels el 5 Ol s
1y bl Lyl o i Capanl oS 1
e S Doy oy (1) 35l oe Gluled
2 aglela og—s solel a5 sims o ol oo sy,
|, ol Sy sloasly Wiy o 6 kel Ll ol
Lyl i o pae (F) aoo iol8l glalasde LB jsbay
5 Lagsb aed 5 Goisl bl (e & 5kl
gl LT 5l oolil b a5 el sl
Az goad yeS (e bl b ol s Gl
Bl Lo g 5550 9,505, b 45 090 S5 laglosl
(B) somles Home Ll (ol 5l Gl g e o
Sy asbip pilins o)l sl Ll il e oo
S 5 6yl 0 (Solel Gl dl cgr o
3 Bl (Sl lld ol 5o pleslw 51538
5 iy deliyy glaatl b (syli il oy (Solel i
Cponl gyl (Laygile) (os 5 6,100 sl djse]
(S yaeli el d a5l plaS e (F) aiiis oS
25 SlodiS (s G (9ile) (e g 2j9—]
5l gyl Lol 4y gly Sy S | Capibge
g b F Jeizme Sl oo s yaaliy 5y
ygoad bl byl sladely wad olull &olg>

Crter =zl sloghs; o bdesllygws ) Gl
5V ) 00,5 ipgos gyl sl bl s Uy ablis
L g oo ools bjgel aasl p oyl (ons slalé
Sobol as 055 g0 W (g8 sloysile 5155 2
W)l el Ll ol 0 Sldes slaosly 5 ol 3
o5 Gle)sile a5 5,5 o )lol iS5 cpl 4y bl
Sl Gyl 5l 45 00d Cgume (big0l (05 55
St ot 5 JUBI 5o rs o8l 5y Ll
Sl g0 (V) 0yl Slles &0 4 penlie


http://rjms.iums.ac.ir/
https://ioh.iums.ac.ir/article-1-2587-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-02-23 ]

b sl bl ys 4 gl w5 (Bigel sl (s

o= o aewl ool pldl ()l sl muly (sloeg 5
g lw ololis L as cuol oals o g
72 Sllee coilizn dagy ] Jlos 5 4529 5 k!
zl el QT @‘:’}3‘1 slasls woal olulls ol
Ba 03,5 duslae HAZWOPER o jlastwl b g oo
S lasbisl ol (gl Sleldl ColaS s oS ol 5]

Ll 0093 (g, sl Loyl i g )l S o Ao 4o

X Y9
g5 3l 5 loim oy aslllas S ol aslllas
(;&9_3 L5‘°'“_"‘"9)"" Be \Yay JLM: B aS 059 u,_x_‘a.a.n
Slasls s Saa L aalllas cpl ol plosl L
Sloslaiwl U s,k ol byl i as el oud (o)90]
JSi (YY) os plol Swezey cilbg el LI

Ao o lid |y aslas pl slyx! IS anl,8)
Olwlis I8 5l 18 ez 1 ISCice e ol o
;,S)_u u_>‘ (_g)‘).‘a_.o‘ Ja.v‘)_m w).:..\.o ) (5"0"‘ 0)-?-5'
J=3 5l @olkdl slag b caed gy by JeSis
a_,o)f A-JL?LA.)‘ LS’LQ" Lgy)L\_w )LQ.> O ‘S’LV.)LM»
T BRIV CRUET ISR R WP VEJU g~ - YV Cow
Solg> glail 5l egine b ouls Sl slagy Ll
S S—2 sl e aas i By | (JLoss
C_wl) rQ.A_J o1)51 ubUaj sLs’Le‘.) W) A-JL?LA.)‘ LgLQy)Lw
Task Hierarchical) HTA oSS 5l eolawl Lo
(sl by ol alds Jdosga j25) (Analysis
Oleea Kirwan Lo wg HTA 00 5 ax i

slasls sy SCuST ol o )57 5 < (YY)

e Jdoigan 1m0 SCuSS g (Tasks Assessment
Ol 458 olg> cwy (YY) Job Analysis)
Uly pae oses bV 51 (S0 S5 e o bge]
Syl sl byl s ay ol i STy slodl jo of 3l
BVl jo ool 7, Lol abol> 8,50 0 a8 3
Soyg—al pace a5 ols Las VY Jlw j0 o ST
&olhol bl i gl (Solol cuym LS, culio
Gal_?T pae .(VA) csl oogy diol> Lol Jle 5l (SO
oA A5 )0 g Aol A Cund (SS9 cwlio
o AlgT g0 00ls 7 adols )0 Al pu o, Sles
Lyl 5y Q%;S)LS @ Lo ol oot
Conle lyls Lan g 00g Oglie ;50085 51 6l
@ lies zolaw jo ol,8l ol by «(A) ail oo leie
aiiey 3 Folite glaBigel an L plosls S
Gl 09,5 Jbo sl ks (g llasl bl il oy e
rbo o cod gl lylyl o 2aSTy 5o 4yl
Ol Capoe jd (it S hisel Slals s,
a as @Lbd)‘b\at_w‘ )‘ é.l (Y’) Sl 00l d.)).su
5L 2550 55950 o bgel (o 4 dialla O j50
and Hazardous Waste Operations) HAZWOPER
Gy o> Ly (Y)) <l (Emergency Response
slegijgel GolS Cenl 4 s g0 398 Ul
oS g sl ls ply o Solal 56 50 el
Sladllas (fodg0 ol Coodl o ple iils 6 iy
=90l Slils el ppgmas 50 (S S

Wiy ol s s el iy 50U }17

~

Sl b (g s fyeets

Swezey gy b ullby cod ou plow i~
o cnlby o) slmesimozals i~

LgLL'ng._uL;_.u Lg|)__| HTA f\_’gv.ﬂ—

sl (glaga s Conyod (s =
szl )—Lz u.a]_J - L;_IJ—QJ ‘_53.‘!)].2__.: ¥ ol -

Eb o el GlajLS e

gl Sl G gl Q5 ) s i

o iy (gl claonimageady odjgal (clajls Cond (i~

25290 gl il b dn Lo

jsel Gl Ly ajsal (glails codd Slisyna Glise o -
HAZWOPER

ool Ll Co o o (ool (et Sl gy IS anlp ) S

Iran Occupational health. 2020 (22 Jul);17:20.


https://ioh.iums.ac.ir/article-1-2587-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-02-23 ]

5 O 3 LS o Ly ()T oaims el i
S ailys Ll 5l g ool 8 adg) ylaasie
2 5 g el ol Caz (690 (LDl gl
ez 5 Sl o b sled e g 1) (Sl akilis
90l b2l 5l (G Dl A e
S o e Sl diylly sl o slbosimsgaly
abas oy 5l plaasie Ol a5 ol 5 6 5lae
Sloils ol 5 (Y0) wb esliul 4zl sl aas
o Olie el Bae Ly ond (e de (g0l
=90l DLl Ly ooy Cospd slo el Sl
S el il oo &4 slie HAZWOPER
chw m sl 6902 slab)sel HAZWOPER
s ol ouiley Loli (o, lacl oaims gl
0d—2d ol «SU s olg o ST (S ez olge
P gl adgl oains gly 5 Sllos glaw 4yl

(YY) cnl ons jasrine

l>aisly

L el oot Lol (g lhsl (g5, Loz
rim seal (gjo (5115l Wog & le 5 s Ol
S i 558 (55 ST S phal] 55
03809 y3— 35 (39— G5 5 s5e a8 I H2S
SIS an by e by ol mhaw o adl
oo ool Lioled )V Jgaz o g llasl slags L
el

Ul ol po 4y 00y olowl HTA 51 glaiges Y IS
9t 5 H2S i s i 4y ey ol
e alby w3 ¥ SS (riizmen apd o0 (LS
MM (g55 2T 25lm 4 Gl 50 looaims zuly
A2 o lid ) S jaued] 35 Seal

bgoye 5 Wad olulid (Sl aiby Jlezae
shls laoas Fwl absg sais Fuwly oojlgs 4

OHSen 9 (550 31> 500

Ailioe ainby S ploml gz 5l 050 (o5l
&l il 5 LSTHTA sl 51 ey YF)
5T Gy ool s plomil oads Jolows sl Lo
(oS sl e an o Gyl Swezey coil oy
(YY) digd oo (b 0L 9 Jawgte

L)l o Uas 5550 a8 oillog o5 Sl o -
el Eaige plnil 3 (2lodl B 5 o5 ke Sl
1y jeele

5 aieliy pLonil o U tlasia ol el Y
5 035 shwgio slaaoly sl ccwlinl o ,Sles
s, Q—.’.)B*"L’ FISIRUR-LIVE S ROWIRA OV
Sjlasle

1 ol b ol 55,8 55 ol o ¥
Ceygele 5 Sl 4y o Laad anlsy (ol plxl
RWARVAPES

5 2525 Sledbl ol 5IUT g, el 5l amy
255 oSS S s by il el il
S Vst o g, lhdl glag b 4 zuly B
o375 2,5 808 sl o8 i
e oy 4S5l g ooled s g5 olel 2 aslllas
o=l ol bl 6,15 il 4wy gyl ksl Al
SWezey coilyon g, 3l eolaiwl b ol aiulgs 05,5
oS el aw o |y eod Jdow (aylby il yon
&9 oz 5l ey dled et i 0L g Lo wgie
0318 Sl a3l 6565 peSilen b g anlllas 05,5 (slo ki
dle Jlow 3550 adlog j2 Codlyon Cundg oud
L canllig g codl s b 4 az g b ¢ 0
o=l Gl o ol (aseie ol Coil o
Sl i @b by o aib dl> e
Sl by slass Koo S)le 4.2l Oj50
won > e )0 s S et i 6l dl S o
Orale ol 4 YUy cil o (ol Ly ]

Sl gaw (il by Cuilpo aw (b alby o5 Sl g b by gl
sb; buwgio
OY/V0Y. Y5/v0/. 7 S pinoil 500 1M S€A (55900 35T
oV G VL o 5l i 5
oV/-5Y. \VARVA WA JswsmaS 3 H2S cuss
BVAYZ YA/ VAV O350 yse S S B

Iran Occupational health. 2020 (22 Jul);17:20.


https://ioh.iums.ac.ir/article-1-2587-en.html

e b g phsl bulps 4 gl wd (Bjsel GBS s

[ Downloaded from ioh.iums.ac.ir on 2026-02-23 ]

0
bt oS8y s o 2 20 W HIS om0 v o 2y
1

1 2 3 4 5 [ 7 -
il o 535 spanie witle Ll i

ey £ Lty
I

e

e

e dallae g i e Llf iy sl dudolle 0 and,

4
1
w
i
=
o
b

| 84
56 , 86
| 57
AR
-I a8 Jlimnad Lol el gy el i)l
AR _| AR
roul lad s didln | o ;3 ypdon ) gl gli)IS

AR
-I Cpeal Elal ol S dinls s2pioms (GAS tRSE ol eyl s 5

YA
‘|da:n4ata»m.ww;,uyc~p‘-,um‘dm}w PECIEL

H et ]

Gol adyd aryy ¥
I

LY
Y -I o end Lalimt LS el st
| _I iRt
ol oo g jd sl il
Fry
\ T s e laeed o b L E ol g ol e g et Sl 2T
Y

il gl 8 g CCTV n s jladlinal e il s [0 gl sl LSS

Lo

)5“49)«)5 )‘ H2S e Lgy)L.w 4 @.:L; ;«.:;I)?u J.J?u"o‘)w oW ‘nbul HTA )| dl&}w -y ng)

PUCTI g E1 RS PN B W S W PR I JURPAPRY
YO iy HAZWOPER (gly polas ol 09 o0is
bl L5 eba 06 0,0 YAIVD 5 0F/VO
VY sgu> L..a).S.a ol asllae )0 o0l dogs ‘5.;’3)'9@1
slro,g0 pglie ;o HAZWOPER ol iyl oo )0
3 ao,0 QY 5 05— ca ooly i g (golpaiy
Slaldl oo )0 YA sgas piomen 09 5 lslewl oy
o) solppian —b390] slasls .o HAZWOPER
Gl guinils o s D90 0u il Aoy dslllas
eSS 6yl ladl 09,5 4y polo aslllas )5 (45l
09,5 a4y HAZWOPER o ,lslsl o 9 SU s olge
S e (abils 3l ST jlas olge aastie
2yl Slelillog 5 g0 o 0 (LBjgel lagaiesls

;3 HAZWOPER o lasbw! ulawl 5 gl caylsg
Sz olss aasise @il oasle,d pdaw iy
olis (55 SUjlas dlge oSS o Go! i, 15)
o j0 aJgl oues ol (Sl LT sl
SRy Sy 15090 Slles ) (Slilos
5 (Shs3 g5l oolel (laazly sy 5 (55005 000
‘WYHT od._;.il)) stle é'a.m ) =\.J9| 0ADY GMJL’
o gi 00l s b_.;’;)'}oT slsaojls aslas
Y Jyo— ,0 HAZWOPER wllJl L o Lwls,ls
ol 00 o0ls uL.vJ
il glajls yo Lhjgel sajls o (eizen
Lo o lagl oo, YYIAY a5 ols olis oyl o o e
Sleles 5@ bgpo 00,0 VAN 5 55,25k 51 4

I[ran Occupational health. 2020 (22 Jul);17:20.


https://ioh.iums.ac.ir/article-1-2587-en.html

OI)K.QJA 9 L;)JU .>|.>)Q(o

[ Downloaded from ioh.iums.ac.ir on 2026-02-23 ]

She by as)

37.21%
40.00% 32.56%
30.00%
20.00% 9.30% 11.63% 9.30%
oo ]
oooos .
& s 4 >
\f \v’?l >4 J/ \»(f/ fvu
o o R4 o
o7 S 5
5 3

S5 yhunol 35t MM SRl (g5gm (25T (5925l 1 grasl ;> bnosims gusly Slyow il suoys — Y JSUS

HAZWOPER ol s lolis) S bausgs a0 yss (5590] slagaiosls dunlio —F Jgus
HAZWOPER c.lj Solit S Lasgs 0 5 5500l ool g sl pslie

Al o.ﬁln)é
Sbylas Slgo yaasie
SUyhs dlge auniSs
T s — 01> Gy sl
Ve Y bJ}\o)é
ol ol 8
Sl il b = las sl
Shss ko olal sloisly )

Mt gl — o323 gl ol
U,JY%J a.n}‘)— CMuIPCAAZ‘S/ AS:)‘ )“AI

= by o 6) S0 oy [ Sllos )
Sy e S8 BBl as) S /g

x

St Slga (gl Lyl S, J) o losly el

sl bylpd asyy )3 355 (slacudgiue 5 b2 S

gl pasets (Ul 5 S dgo (o 5 (alowd ((Sujd ol 81D
Sl ygamme g JyuS 090

&9y cblis Gligas ookl § Cbwl (SKeSs

Sy 2yl slagydyy cols

ERP il osly (SisSs

ICS )5 aabsy plosl Ul

ICS s ooy (563

(i Ol il eslitul Ul

X X X @il ol S 5 byl o 5l eolizal yblss
X e g 51y dany (2 g (B0 oz 31 (5118 Cliaes b ]

X X X X X X X
X X X X X X X X
X X X X X X X X

X X X X X X

X X X X X X X
X X X X X X X X
X X X X X X X X

X X X X X X
X X X X X X
X X X X

x
x

B0 4 g slio (§Sprens g (5l s (Slacdy, L il

X Ol oo & clin g g )lasl adss ogs
BTl 3 e (8.5 )8 Jpel 5 5T ol 4 bge Jpol cslis

Goy Al g Gy 05l 3 AB,C 55 0y i) bl

G 5 eolizal U Jlzdl L5 sylo (sln gy > i) bl

b cod Jusl BB lajls gy slibl 5 JyiS Ul

Oegian & asl glacSeS ail)) o5

SCBA ;) oslissl Ulgs

Sl o e il o tedl Sliaes 1 Sy o Sl eolizd bl

X X Sl plie 4 (8l cons Ul 9 b3 Lol
X 3ylubil Slles 5 (23 bl sl Josdlygiod cils
X 2955390 canenl g o135 Sogll slaJaddlygis cslis
235291 o Jodlygd (g3l 03y Ul

X X X X X X X X
X X X X X X X X X
X X X X X X X X X X X X

X X X X
X X X X

o 2 bgspe BT mlaw 1o adgl mlaw ssims Fuly 4
—y90] Glals s pol> danlllas bl Gon
5 Sl 5lbl bl gl ldl Ll o ay ely o

Iran Occupational health. 2020 (22 Jul);17:20. A



https://ioh.iums.ac.ir/article-1-2587-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-02-23 ]

b sl bl ys 4 gl w5 (Bigel sl (s

Lyl 3-8y 5l b lnowsmsgaly lso 5,1 Sen
slacasly ) (Ko (V) wis b 00,y LS, sl
Loy, ol aalllas (ol o darog o)l
B9 Bged 5 cwlie G S a5 Sile pres
= as Ve A Jw o 55 o)L 5 YoON
=530] oasly (u9uT g Al Stz (o
R P - UL KA
e ay sl Ll 4y 4yl Gly o5 oS o5
Sl Slazasgazs b Sledbl 3505 5 Y o
Jlw ;0 (YY) aib oo amlgn (655 puonal diny )0
Olo—e cov glasllas 4o 50 Flin g Crichton Y- - )
45 0508 slerian s lhll Lulpd Sy pae (b0
S OL! (S paomad) (B 28 Sl los 6250
Cupdes 9 (o295 LS (Saales 5 LUl undy
bl b S pas a yomie 48T a0l (Rl (e !
Jolss a5 ol 059y s walgs Juwl IS 5 )l ksl
sy e i ] gloazsly (YA) asly ST las olge b
Sl addllas gl b oyl S pite £o0e sl
aslllas o oSl g liims il oo 6,5 5ke gl
S8 ieel Gl gwyp s Yoo F e 0 6,500
Solasl bl s o (58 s slad loe ais 5o
3 =90l lasls a5 wis S Lo Cols,e asls
B eyl caadya (b))l (6 S el i
= slad )l (St el Copde g (0895
Ll a b 5 ablio cqar oL, &5 w8
laassl 5l S (V) vl 5l ol as )l
&)l sl bigel coal 5 0L ol aallla
a2 3 090 Glojle alize Zolaw o Jiw sl p
5 LSen g Riley Lwgs a5 lasllas o L,
P Sl olpame SHo plee L VN0 Lo
5 ot GLiS S 4 HAZWOPER s Juibil 0]
Sy Lo el Conl pg3l s plol codlag
(V) ed,8 )18 08U o,y50 o skl ol jo onls
U o, e 5 Becker Koo glasdlhas ;8 paion
International Chemical) ICWUC 59—l a sl s
sall; LS8 sl (Workers Union Council
35l 5 ey slacdlad 5 Lo 3,55 o SU s
o S Glgicay HAZWOPER 5l a5 w0, oL )
V) 20,5 solainl g (390!
Sy cilizee glasls o Bjsel Sl (o)

q

55 HAZWOPER 5 bl b o, duslie colgsjo
Slosaszul sl (cii5el 5L VY ols adlas o
o=l deo 3 YYIAY a5 0l e Slhon g (slls
boye a0 VPN 5 625k 51 4 gy yo sl
2 =2zel 3 el 5B (sl g 00g (Slikes 56 4,
3, laibiwl gl polie ol 00 ouis a8 3 | Las
do s VAIVO o OFIYD YO s 2y HAZWOPER
VY Sga> L, a5 sls lis mls o S sbas og
slwo,g0 polic ;o HAZWOPER ol oo o
Ao, B 505 00 d ool by golpiin
Lsgs (ol o los 5l iy solgiing sloise]
Sloldl oo )0 YA sgus rizen 090 ol oyl
o) ooleii —555e] slasls .o HAZWOPER
g 0l dogs dxlllae

Jlws o a8 glasllhae o (ol asdllas asilen
3,59, o LS 4 Streichert o_& sL>l Y- -0
(problem-based learning) i 5 o (5 S0k
Gilise aass gladine; L ol 3l Ghjgel x|
Ol g wisls slis o) asl Lbyls jo Soll sl
o slaguialys Gl ez 950, cnl &S oS
S lg o ) blaal Lauld ply jo (ellin
5o oLlSen g Jacquet ¢ poren (VYY) 0l aio
Gaaly as oSS Gl YO F Jlo o glaslas
Wy gLl Lyl @ ey sl (g0l calizes
(bt slagloe dagile (bl «Slaal o,
(Y9) ais Sglaie Jbo sloas jo o by Swslss

LYeeA Jw o aS o) Sen 5 Wang asllias o
318l (Solal e (555 2 hisal 56 oy S0
28,5 s ol plowl o ksl bl s 4y 2aSTy o
o8l slacudgiwe b el ij50l (slao,g0 a5
L adlio cogz LagT (Solal taldl o (oY 136
adllas 0, SGg, b a8l ol .(OVY) o)l o)l hsl bl )l
bl o Laiggal (ot ainl ogas j0 ad
ol aalllas s ol sl it slagaie;ls
4 by o ooloiinn bigel slasls oo YE og0
5 09 ()bl llpd g68g 51 ) 25k 51
LYY Jlw o aS 10 oL Ken o Fowkes asllas
bylyd gl (Sobal )0 la el )-*-’L’ EESSUCLAY
Lo yi5ee] a5 o ools lis w2 iy plowl (s, s
Rl sl e ST glal—g Glgrean al o

Iran Occupational health. 2020 (22 Jul);17:20.


https://ioh.iums.ac.ir/article-1-2587-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-02-23 ]

S g g T

oBiils (6,98 g Cliador Cigles 5l B ss
asllas pl (Jb coles (bl 4 laes (Si5 pole
So,a8 5 Sy AN L OPYDY oleds 7,k B o
0,99 4ol Lol 51 aB .8 adlae ol o nles o
Ay, plaes (Ko pele olBasls wl )l cwlis I
Lol glad > cllagy gwaige

References

1. Guha-Sapir D, Hoyois P, Below R. Annual
Disaster Statistical Review: Numbers and Trends
2013. 2014.

2. Leaning J, Guha-Sapir D. Natural disasters,
armed conflict, and public health [Authors reply]. N
Eng J Med. 2014;370(8):782.

3. Omidvari M, Nouri J, Mapar M. Disaster risk
assessment pattern in higher education centers. Glob
J Environ Sci Manag. 2015;1(2):125-36.

4. Lawson C, Eburn M, Dovers S, Gough M. Can
major post-event inquiries and reviews contribute to
lessons management? Australian J Emerg Manag.
2018;33(2):34.

5. Haddow G, Bullock J, Coppola DP. Introduction
to emergency management: Butterworth-Heinemann;
2017.

6. Doyle EE, Paton D, Johnston DM. Enhancing
scientific response in a crisis: evidence-based
approaches from emergency management in New
Zealand. J Appl Volcanol. 2015;4(1):1.

7. Center for Chemical Process S. Using Modeling
for Emergency Planning. Guidelines for Technical
Planning for on-site Emergencies: John Wiley &
Sons, Inc.; 2010. p. 233-40.

8. Kraiger K, Ford JK, Salas E. Application of
cognitive, skill-based, and affective theories of
learning outcomes to new methods of training
evaluation. J Appl Psychol. 1993;78(2):311.

9. Schroll RC. Emergency response training.
Profess Saf. 2002;47(12):16-21.

10. Ford JK, Schmidt AM. Emergency response
training:  strategies for enhancing real-world
performance. J Hazard Mat. 2000;75(2):195-215.

11. Wang AH, Chi CC. Effects of hazardous
material symbol labeling and training on
comprehension according to three types of
educational specialization. Int J Indust Ergonom.
2003;31(5):343-55.

12. Wang C, Wei S, Xiang H, Xu Y, Han S,
Mkangara OB, et al. Evaluating the effectiveness of
an emergency preparedness training programme for
public health staff in China. Public Health.

Iran Occupational health. 2020 (22 Jul);17:20.

OHSen 9 (550 31> 500

2 o 0dbyuend jgal sl aS ol lis ol ymu
iy HAZWOPER 5 bl )3 o 5 aslllas oyl
508 cnl Caeal oS wlos Slagy 55 05 (Slbes 56 5
Oezred o o Gl 5 hdl ball 4 STy o
3 sz J—B oo ;0 HAZWOPER o ,lsb—ul o
Ol Jeds a5 09 (2Ll 51 4 SBslane (25900 slajls
355 Cmall alady 5 (3390l slasks ko
Eodse ol aslllae 1o el s laibl (il o
Lol culs 0929 lroaumogwly ciulby jo olsj Sogll
b5 Bl o @ ol gl il (om0
o=l as aal Jds ol as el S Ego90 o)
Sl L e Gy glramiz L Olegoge
arwgi 0 slo,giS o Cedle g (Sl Dol
e lby ) s (556 Coenl Tl
LT o tipnss ipel Ll 5 lnonimag il
5 SU s slge pniSS glroninsgenly a5 ols oles
N0y5 (6 iy Canl 51 Sz lge aasie
o= odiaozuly l xdaw cpl aS o cpl 4 can
slosls Gl o 5 ity (Sl Bl by sl
5o adezl (digel slasli aog 6t 590l
(S S prroma 5ol p Sl (Sl bl ane
5o adsl Gl SeS 5 Slis il Ol (5, slabl
5l o aS Cd oo gy las aslllas oy
o] E5b50 ! Jds .l sals HAZWOPER
L alal, ,o HAZWOPER s it Sl a8 ol
9 G Seaine) a5 039 Sk oly e i
aedllae gloassly «uly 5o ol @235 15 (6 35m 55T
slops slaghjsel (ot aiws cal 1 ol
ils oS Loyl cusl o mlavw (wlal o (sl
ol alllae pad 5l S Ol e 4l
2o L) egi onl @bt awlie ails Slesose

g0} drogi NFPA 1081 asils oo sl

sleils e a5 sas o Hlis pol> anlllas gl
ol sl bl 4 maly slaess (o590l
Gl ol o azgil g Lol by sl gelans
i Sl ccpm del caass slbaia; 5 lossas
i gy slops glagaaly (ialy 8l 5 5 Sl
Al sbe Hlews Wilgs o o5 sl bl S

Y.


https://ioh.iums.ac.ir/article-1-2587-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-02-23 ]

b sl bl ys 4 gl w5 (Bigel sl (s

Support Syst. 2008;46(1):139-48.

28. Crichton M, Flin R. Training for emergency
management; tactical decision games. J Hazard Mat.
2001;88(2—3):255-66.

29. Crichton MT, Flin R. Identifying and training
non-technical skills of nuclear emergency response
teams. Ann Nuc Energy. 2004;31(12):1317-30.

30. Riley K, Slatin C, Rice C, Rosen M, Weidner
BL, Fleishman J, et al. Managers' perceptions of the
value and impact of HAZWOPER worker health and
safety training. Am J Indust Med. 2015;58(7):780-7.

31. Becker P, Morawetz J. Impacts of health and
safety education: comparison of worker activities
before and after training. Am J Indust Med.
2004;46(1):63-70.

2008;122(5):471-7.

13. Streichert LC, O'Carroll PW, Gordon PR,
Stevermer AC, Turner AM, Nicola RM. Using
Problem-Based Learning as a Strategy for Cross-
Discipline  Emergency Preparedness Training. J
Public Health Manag Pract. 2005;11(6):S95-S9.

14. Fowkes V, Blossom HJ, Sandrock C, Mitchell
B, Brandstein K. Exercises in emergency
preparedness for health professionals in community
clinics. J Commun Health. 2010;35(5):512-8.

15. Crichton M, Flin R. Identifying and training
non-technical skills of nuclear emergency response
teams. Ann Nuc Energy. 2004;31(12):1317-30.

16. Kwok P, Chan BK, Lau HY, editors. A Virtual
Collaborative  Simulation-based Training System.
Proceedings of the 10th International Conference on
Computer Modeling and Simulation; 2018: ACM.

17. Fazlollahi S, Maleki Tavana M. A
Comprehensive Approach to Important Methods and
Techniques in Instructional Need Assessment.
Method Soc Sci Hum J. 2011;17(68):83-115
(Persian).

18. HSE. The explosion and fires at the Texaco
Refinery, Milford Haven, 24 July 1994, HSE,
London. 1997.

19. Bianco L, Caramia M, Giordani S. A bilevel
flow model for hazmat transportation network design.
Transportation  Research Part C: Emerging
Technologies. 2009;17(2):175-96.

20. Salas E, Cannon-Bowers JA, Johnston JH. How
can you turn a team of experts into an expert team?:
Emerging training strategies. Natur Dec Mak.
1997:359-70.

21. Edwin G. Foulke J. HazardousWaste
Operations and Emergency Response. Occupational
Safety and Health Administration (OSHA) 2008.

22. Swezey RW, Owens JM, Bergondy ML, Salas
E. Task and training requirements analysis
methodology (TTRAM): an analytic methodology for
identifying potential training uses of simulator
networks in teamwork-intensive task environments.
Ergonomics. 1998;41(11):1678-97.

23. Kirwan B, Ainsworth LK. A guide to task
analysis: the task analysis working group: CRC press;
1992,

24. Stanton NA, Salmon PM, Rafferty LA, Walker
GH, Baber C, Jenkins DP. Human factors methods: a
practical guide for engineering and design: CRC
Press; 2017.

25. Drever E. Using Semi-Structured Interviews in
Small-Scale Research. A Teacher's Guide: ERIC;
1995.

26. Jacquet GA, Obi CC, Chang MP, Bayram JD.
Availability and diversity of training programs for
responders to international disasters and complex
humanitarian emergencies. PLoS Currents. 2014;6.

27. Yoon SW, Velasquez JD, Partridge BK, Nof
SY. Transportation security decision support system
for emergency response: A training prototype. Dec

Iran Occupational health. 2020 (22 Jul);17:20.


https://ioh.iums.ac.ir/article-1-2587-en.html
http://www.tcpdf.org

