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Now Virtua l Re a lity  Enha nc e d!



Obje c tive s

• Evolution of Fire  Code  a nd 
Ha zMa t re gula tions

• CFC Cha pte r 5 0  a nd MAQ’s
• Pre - inc ide nt Pla nning
• Exa mina tion of re c e nt a nd 

his toric  inc ide nts



A S e rie s  of Unfortuna te  Eve nts
As a rule I don't like suffering to 
no purpose. Suffering should be 
creative, should give birth to 
something good and lovely.

CHINUA ACHEBE



• Iroquois  
The a te r Fire

• Tria ngle  
S hirtwa is t 
Fa c tory  Fire



• Bhopa l Dis a s te r

• Fric ke r Fire

6



Code  Evolution

In the  8 0 ’s  the  
Uniform Fire  Code  
be ga n class ify ing 
hazardous 
mat erials  a nd 
s e tting l imit s  for 
quant it ies .

We ’re  s o muc h 
more  
s ophis tic a te d 
a nd 
c ompre he ns ive .

Code  
de ve lopme nt is  
cont inual a nd 
react ive .

https://codes.iccsafe.org/content/CFC2019P1

https://codes.iccsafe.org/content/CFC2019P1


How the  CFC wa s  c re a te d

● Mode l c ode  (de ve lope d by  
ICC) is  a dopte d by  the  S ta te  
Fire  Ma rs ha l’s  offic e

● Individua l juris dic tions  ma y  
a me nd the s e  s ta te  c ode s

● The re fore , the  s pe c ific s  of a  
give n c ode  s e c tion or its  
inte rpre ta tion ma y  va ry  from 
juris dic tion to juris dic tion



C a l if o r n ia  F ir e  C o de

● 40 7 Ha za rd Communic a tion
● 210 4 Dry  Cle a ning
● 230 6  Fla mma ble /Combus tible  Liquid Motor 

Fue ling
● 230 7 Liquid Propa ne  Ga s  Motor Fue ling
● 230 8  Compre s s e d Na tura l Ga s  Motor Fue ling
● 230 9  Hy droge n Ga s  Motor Fue ling
● 240 4 S pra y  Finis hing
● 25 0 3 Ethy le ne  Ga s  (fruit ripe ning)
● 270 5  Us e  a nd Ha ndling of Ha zMa t in 

S e mic onduc tor Fa bric a tion
● Cha pte r 5 0  Ha za rdous  Ma te ria ls  
● Cha pte r 53 Compre s s e d Ga s e s
● Cha pte r 54 Corros ive  Ma te ria ls
● Cha pte r 55  Cry oge nic  FluidsHazmat



C a l if o r n ia  F ir e  C o de

● Cha pte r 56  Explos ive s  a nd Fire works
● Cha pte r 57 Fla mma ble  a nd Combus tible  Liquids
● Cha pte r 58  Fla mma ble  Ga s e s  a nd Fla mma ble  

Cry oge nic  Fluids
● Cha pte r 59  Fla mma ble  S olids
● Cha pte r 6 0  Highly  Toxic  a nd Toxic  Ma te ria ls
● Cha pte r 6 1 Lique fie d Propa ne  Ga s e s
● Cha pte r 6 2 Orga nic  Pe roxide
● Cha pte r 6 3 Oxidize rs , Oxidiz ing Ga s e s  a nd Oxidiz ing 

Cry oge nic  Fluids
● Cha pte r 6 4 Py rophoric  Ma te ria ls
● Cha pte r 6 6  Uns ta ble  (Re a c tive ) Ma te ria ls
● Cha pte r 6 7 Wa te r- Re a c tive  S olids  a nd Liquids
● Appe ndix E Ha za rd Ca te gorie s
● Appe ndix H Ha za rdous  Ma te ria ls  Ma na ge me nt 

Pla ns  a nd Ha za rdous  Ma te ria ls  Inve ntory  
S ta te me nts

Hazmat



Fire Code

HMBPHazWaste

S DS s

S e pa ra tion of inc ompa tible s
S e c onda ry  c onta inme nt

MAQ

Ma rking/La be ling

Fa c ility /Control Are a  De s ign

Eme rge nc y  Pla n

Re le a s e  re porting

Tank/Container Design

Overfill

Are a  S igna ge

Explos ion c ontrol

Ve ntila tion

Fire  s uppre s s ion s y s te ms

S e c urity

Ala rm S y s te ms

Inve ntory
Tra ns porta tion

Doc ume nta tion

Pe rmits

Ins pe c tion

Ac c umula tion Time  limits



Cha pte r 5 0  Ha za rd Ca te gorie s

Phy s ic a l Ha za rds

● Orga nic  pe roxide s
● Py rophoric  ma te ria ls
● Uns ta ble  (re a c tive ) ma te ria ls  
● Wa te r re a c tive  ma te ria ls
● Cry oge nic  fluids
● Explos ive s  a nd bla s ting a ge nts
● Compre s s e d ga s e s
● Fla mma ble  a nd c ombus tible  

liquids
● Fla mma ble  s olids
● Combus tible  dus ts  a nd powde rs
● Combus tible  fibe rs
● Oxidize rs

He a lth Ha za rds

● Highly  toxic  ma te ria ls
● Toxic  ma te ria ls
● Corros ive s

Compa re  with Fe de ra l 
Ha za rd Ca te gorie s



Cha pte r 5 0  Ge ne ra l Provis ions

• All ha za rdous  ma te ria ls /a ll 
ha za rd c la s s e s

• Whe re  specif ic  
requirement s a re  provide d 
in othe r c ha pte rs , the  
s pe c ific  re quire me nts  s ha ll 
a pply

• Whe re  a  ma te ria l ha s  
mul t ip le hazards , a ll  
ha za rds  s ha ll be  
a ddre s s e d



Cha pte r 5 0  Ge ne ra l Provis ions

● Ma ximum a mount in a  s pe c ific  
c ontrol a re a  tha t is  de e me d 
re a s ona bly  s a fe  by  de s ign for tha t 
qua ntity  of ha za rdous  ma te ria l

● Onc e  MAQ is  e xc e e de d, a dditiona l 
re quire me nts  a pply

○ “Ha za rdous ” oc c upa nc y  –
c ons truc tion, e le c tric a l (Building 
Code )

○ S tora ge

○ Us e , Dis pe ns ing a nd Ha ndling

MAQ
Ma ximum Allowa ble

Qua ntitie s



IN
D

O
O

R
–

PH
YS

IC
A

L 
H

A
Z

A
R

D



IN
D

O
O

R
 –

PH
YS

IC
A

L 
H

A
Z

A
R

D



IN
D

O
O

R
 –

PH
YS

IC
A

L 
H

A
Z

A
R

D



IN
D

O
O

R
 –

PH
YS

IC
A

L 
H

A
Z

A
R

D



IN
D

O
O

R
 –

PH
YS

IC
A

L 
H

A
Z

A
R

D



IN
D

O
O

R
 –

PH
YS

IC
A

L 
H

A
Z

A
R

D
Maximum allowable 
quantities shall be 
increased 100 percent 
in buildings equipped 
with approved 
automatic sprinkler 
systems
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Maximum allowable 
quantities shall be 
increased 100 percent 
when stored in approved 
storage cabinets, dry 
boxes, gas cabinets, 
exhausted enclosures, or 
listed safety cans.



Approve d: 

Ac c e pta ble  to the  Fire  
Code  Offic ia l
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Footnote d & e are applied accumulatively

4x
MAQ



Cha pte r 5 0  Inc ompa tible  S tora ge



Cha pte r 5 0  Inc ompa tible  S tora ge



Cha pte r 5 0  Inc ompa tible  S tora ge



Cha pte r 5 0  Inc ompa tible  S tora ge

● Lots  of Tools
● Alwa y s  c ons ult 

S DS

○ S e c tion 10  –
S ta bility  a nd 
Re a c tivity



Cha pte r 5 0  Ta ke  Awa y s

● Wa tc h for ma ximum a llowa ble  qua ntitie s
● Ma ke  s ure  y ou know ba s ic  inc ompa tibility



P r e - in c ide n t  
P la n n in g  &  
H a z m a t



H a z m a t  &  P r e - in c ide n t  P la n n in g

● Wha t is  Pre - inc ide nt Pla nning?
● Wha t do Fire  De pa rtme nts /Ha zma t Re s pons e  Te a ms  do with CERS  

inve ntorie s  be fore /during a n inc ide nt?
● Re inforc e  importa nc e  of a c c ura te , c urre nt inve ntorie s  & ma ps



V ide o :



W h a t  is  P r e - in c ide n t  P la n n in g

● NFPA 1620 , St andard for Pre- incident  Planning

● Process – Da ta  c olle c tion, Pla n de ve lopme nt, Pla n dis tribution, how it is  
us e d during inc ide nt, re vis e d oc c a s iona lly

● Pre- incident  Plan – A doc ume nt de ve lope d by  ga the ring ge ne ra l a nd 
de ta ile d da ta  tha t is  us e d by  re s ponding pe rs onne l in e ffe c tive ly  
ma na ging e me rge nc y  for the  prote c tion of oc c upa nts , pa rtic ipa nts , 
re s ponding pe rs onne l, prope rty  a nd the  e nvironme nt



In f o r m a t io n in  a  Pr e - In c iden t  P lan

● Phy s ic a l a nd s ite  c ons ide ra tions

● Oc c upa nc y  c ons ide ra tions

● Wa te r s upplie s  a nd fire  prote c tion s y s te ms

● S pe c ia l c ons ide ra tions

○ Ha zma t

○ Va c a nt a nd a ba ndone d s truc ture s

○ Buildings  unde r c ons truc tion



P r e  In c ide n t  P la n  D o c u m e n t

● Ea c h FD ha s  a  diffe re nt fina l forma t for pre - inc ide nt pla nning

○ Building Ca rd with Da ta

○ Ma ps  - from CAD or ha ndma de

○ Ae ria l Photos  + Annota tions

○ GIS - ba s e d ma ps  with da ta  inte gra tions  

Exa mple s  ple a s e …







● Pre pla n Vide o







V ide o :



P r e - in c ide n t  P la n  - u s e  o f  S y m bo lo g y

● Why  ha ve  a  s ta nda rd on ta c tic a l ma ps  us e d for 
PIP?

● Curre nt s ta nda rds :
○ NFPA 16 20  re fe re nc e s  NFPA 170 , S ta nda rd for 

Fire  S a fe ty  a nd Eme rge nc y  S y mbols
○ NAPS G Founda tion  

https ://www.na ps gfounda tion.org/a ll-
re s ourc e s /s y mbology - libra ry /

● Wha t is  the  s ta nda rd for s y mbology  in CERS  s ite  
ma ps ? 

https://www.napsgfoundation.org/all-resources/symbology-library/


O pt im a  B e l le  L L C  E x plo s io n  a n d F ir e



• The  Optima  Be lle  fa c ility  in Be lle , WV e xpe rie nc e d a n e xplos ion 
e ve nt on De c e mbe r 8 , 20 20 .

• The  e xplos ion oc c urre d in a n indus tria l dry e r unit.
• Optima  Be lle  wa s  pe rforming a  proc e s s  to re move  wa te r from 

c hlorina te d dry  ble a c h.
• One  worke r wa s  fa ta lly  injure d.
• The  e xplos ion re s ulte d in multiple  proje c tile s .
• One  of the  proje c tile s  la nde d on the  ne a rby  highwa y  a nd injure d 

a  loc a l re s ide nt.
• Optima  Be lle  wa s  pe rforming a  tria l ba tc h proc e s s  ope ra tion for 

the  Cle a ron Corpora tion.
• The  e xplos ion oc c urre d during the  firs t tria l ba tc h.



• Da rk s pe c ks  we re  obs e rve d in the  c hlorina te d dry  ble a c h 
powde r s hortly  be fore  the  inc ide nt, c a us ing the  powde r 
s a mple s  to fa il vis ua l ins pe c tion multiple  time s  be fore  the  
inc ide nt.

• Che mic a ls  pre s e nt a t the  fa c ility  inc lude  Me tha nol a nd “CBD 
6 3”.



• The  initia l e xplos ion oc c urre d in a  16 0 0  ga llon 
dua l c one  dry e r.

• While  Me tha nol wa s  pre s e nt in piping 
s urrounding the  building whe re  the  e xplos ion 
took pla c e , it is  unlike ly  to ha ve  be e n involve d in 
the  initia l e xplos ion

• Wha t is  “CBD 6 3” a nd how might it ha ve  to 
c ontribute d to the  e xplos ion?



• CBD 6 3 is  one  bra nd na me  for 
Dic hlorois oc y a nuric  Ac id S odium S a lt

• It’s  a  dry  ble a c h us e d in c le a ning c ompounds  
a nd s wimming pool dis infe c ta nts

• Le t s e e  wha t the  S DS  c a n te ll us …





Ma y be  the  Ha za rd S ta te me nts  c a n te ll us  s ome thing…







W H A T ’S  N IT R O G E N  
T R IC H L O R ID E ?

• Firs t ma de  in 18 12 by  Pie rre  
Louis  Dulong  

• The  dis c ove ry  c os t him a n e y e  
a nd two finge rs

• Extre me ly  uns ta ble

• Not in wide s pre a d c omme rc ia l 
us e



S o How S hould This  S tuff Be  Ha ndle d?



• Note : The  NFPA S ta nda rd 
re fe re nc e d by  the  S DS  
(NFPA 43A) is  obs ole te .

• The  re quire me nts  for 
Oxidize r S olids  a nd Liquids  
a re  now in Cha pte r 15  of 
NFPA S ta nda rd 40 0  
(Ha za rdous  Ma te ria ls  Code )



• He re ’s  the  ERG 
guide  for 
Dic hlorois oc y a nuric  
Ac id S a lts



P r o ba ble  C o n t r ibu t in g  F a c t o r s :

A s trong oxidiz ing c he mic a l 
impa c te d by
• Conta mina tion (pos s ibly  

w/orga nic s )
• He a t
• Pre s s ure
• Wa te r
Re s ulting in
• Ga s  forma tion (Fla m/OX)
• Combus tion
• Pos s ible  forma tion of uns ta ble  

c ompounds



B h o pa l  D is a s t e r
• Oc c urre d the  night of De c e mbe r 2, 19 8 4 a t Union Ca rbide  pla nt
• Wa te r e nte re d a  ta nk c onta ining 42 tons  of Me thy l Is oc y a na te
• The  e ns uing ga s  le a k re a c he d ne ighboring c ommunitie s
• De a th toll e s tima te s  va ry  from 3,0 0 0  to 10 ,0 0 0





https://webwiser.nlm.nih.gov/getHomeData.do;jsessionid=6406CF479AE4E6932FBE0629E4C6008A








S u m m a r y
● Did y ou le a rn s ome thing ne w?  
● We  c ove re d:

○ Evolution of Fire  Code  a nd Ha zMa t 
re gula tions

○ CFC Cha pte r 5 0 : MAQ’s  & 
Inc ompa tible s

○ Pre - inc ide nt Pla nning
○ Exa mina tion of re c e nt a nd his toric  

inc ide nts



THANK YOU!

GRANT MINER
HAZTAC, INC.
gra nt@ha zta c .ne t
9 49  422 8 5 27

J ANICE VAN MULLEM
HUNTINGTON BEACH F.D.
ja nic e .va nmulle m@s urfc ity - hb.org
714 536  556 5

mailto:grant@haztac.net
mailto:janice.vanmullem@surfcity-hb.org
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